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RHEUMATISM. 

By  R.  p.  HOWARD,   M.  D. 


Acute  Articular  Rheumatism. 

Syxoxyms  axd  Defixitiox. — Acute  Rheumatism,  Acute  Rheumatic 
Polyarthritis,  Rheumarthritis,  Rheumatic  Fever,  Polyarthritis  Synovialis 
Acuta  (Heuter). 

Acute  articular  rheumatism  is  a  geueral  non-coutagious,  febrile  affec- 
tion, attended  with  multiple  inflammations,  pre-eminently  of  the  large 
joints  and  very  frequently  of  the  heart,  but  also  of  many  other  organs ; 
these  inflammations  observing  no  order  in  their  invasion,  succession,  or 
localization,  but  when  affecting  the  articulations  tending  to  be  temporary, 
erratic,  and  non-suppurating ;  when  involving  the  internal  organs  proving 
more  abiding,  and  often  producing  suppuration  in  serous  membranes.  It 
is  probably  connected  with  a  diathesis — the  arthritic — which  may  be  in- 
herited or  acquired.  It  may  present  such  modifications  of  its  ordinary 
characters  as  to  justify  being  called  (2d)  subacute  articular  rheumatism, 
and  it  may  sometimes  pass  into  the  (3d)  chronic  form. 

Etiology. — There  is  a  general  consensus  of  opinion  that  acute  artic- 
ular rheumatism  belongs  especially  to  temperate  climates,  and  that  it  is 
exceedingly  rare  in  polar  regions ;  but  respecting  its  prevalence  in  the 
tropics  contradictory  statements  are  made.  Saint- Vel  declares  that  it  is 
not  a  disease  of  hot  climates ;  Rufz  de  Levison  saw  only  four  cases  of 
acute  articular  rheumatism,  and  not  one  of  chorea,  in  Martinique  during 
twenty  years'  practice ;  while  Pruner  Bey  says  it  is  common  in  Egypt, 
and  Webb  remarks  the  same  for  the  East  Indies.  Even  in  temperate 
climates,  like  those  of  the  Isle  of  Wight,  Guernsey,  Cornwall,  some 
parts  of  Belgium  (Hirsch),  the  disease  is  very  rare — a  circumstance  not 
to  be  satisfactorily  explained  at  present. 

Acute  articular  rheumatism  is  never  absent ;  it  occurs  at  all  seasons  of 
the  year,  although  subject  to  moderate  variations  depending  mainly  upon 
atmospheric  conditions.  It  is  the  general  opinion  that  it  prevails  most 
during  the  cold  and  variable  months  of  spring,  but  this  is  not  true  of 
every  place,  nor  invariably  of  the  same  place.  Indeed,  Besnier,^  after  a 
long  and  special  observation  of  the  disease  in  Paris,  concludes  that  there 
it  is  most  frequent  in  summer  and  in  spring.  In  Montreal,  during  ten 
years,  the  largest  number  of  cases  of  acute  rheumatism  admitted  to  the 
General  Hospital  obtained  in  the  spring  months  (March  to  June  inclu- 
^  Dictionnaire  Encyclopedique  des  Sciences  Med.,  Troisieme  Serie,  t.  iv. 
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20  RHEUMATISM. 

Bive),  wlion  tlicy  avcrac^cd  51  a  month ;  33  was  tlie  average  for  all  the 
other  montlis,  exc^jit  Octol)cr  and  November,  when  26 ^  was  the  average. 
The  statistics  of  Coj>enhagen,  Berlin,  and  Zurich  show  a  minimum  prev- 
alence in  summer  or  in  summer  and  autumn. 

Occupations  involving  muscular  fatigue  or  exposure  to  sudden  and 
extreme  changes  of  tempemture,  especially  during  active  bodily  exertion, 
predispose  to  acute  articular  rheumatism  ;  hence  its  frequency  amongst 
cooks,  maid-servants,  washerwomen,  smiths,  coachmen,  bakers,  soldiers, 
sailors,  and  laborers  generally. 

While  no  age  is  exemj^t  from  acute  ai-ticular  rheumatism,  it  is,  par 
e:xcellence,  an  affection  of  early  adult  life,  the  largest  number  of  cases 
occurring  between  fifteen  and  twenty-five  years  of  age,  and  the  next 
probably  between  twenty-five  and  thirty-five.  A  marked  decline  in  its 
frequency  takes  place  after  the  age  of  thirty-five,  and  a  still  greater  after 
foity-five.  It  is  not  uncommon  in  children  between  five  and  ten,  and 
e«}>ecially  between  ten  and  fifteen,  but  is  very  rare  under  five,  although 
now  and  then  one  meets  with  an  example  of  the  disease  in  children 
three  or  four  years  of  age.  While  the  acute  articular  affections  observed 
in  sucklings  are,  as  a  general  rule,  either  sy])liilitic  or  ])yfemic,  some 
authentic  instances  of  rheumatic  polyarthritis  are  recorded.  Kauchfuss's 
two  cases  among  15,000  infants  at  the  breast,  W^iderhofer's  case,  only 
twenty-three  days  old.  Stager's,  four  weeks  old,  and  others,  are  cited  by 
Senator.^ 

An  analysis  of  4908  cases  of  acute  rheumatism  admitted  to  St.  Bar- 
tliolomeVs  Hospital,  London,^  during  fifteen  years,  and  of  456  treate<l 
in  tlie  Montreal  General  Hospital  during  ten  years,^  gives  the  followiug 
percentages  at  given  j^eriods  of  life : 

Ix>ndon.  Montreal. 


Under  10  vears,    1.79  per  cent. 

From   10  to  15  '    "        8.1        " 
"       15to2o      "      41.8 
"       2oto3o      "      24.5        " 
"       35  to  45      "      14.2 

Above  45     "       9.5        " 


Under  15  years,    4.38  per  cent. 

From   15  to  25      "      48.68       " 

"       25  to  35      "      25.87       " 

"       35  to  45      "      13.6 
Above  45      "        7.4        " 


The  close  correspondence  existing  in  the  two  tables  for  all  the  ]>eriods 
of  life  above  fifteen  is  very  striking:  the  disparity  between  them  below 
the  age  of  fifteen  may,  I  l)elieve,  be  explained  by  the  circumstance  that 
the  pauj)er  population  of  Montreal  is,  when  com])ared  with  that  of  Lon- 
don, relatively  very  small,  and  by  the  further  fact  that  the  practice  of 
eeudinjc  children  into  hos])itals  hardly  obtains  here. 

No  doubt  the  al)ove  tables  do  not  correctly  represent  the  liability  of 
children  to  acute  articular  rheumatism,  but  they  are  probably  a  fair  state- 
ment of  the  relative  frequency  of  the  disease  in  the  adult  hos])ital  j)()pu- 
lations  of  I^ondon  and  Montreal.  If  ])rimary  attacks  of  the  diseiLse  ouly 
were  talndatecl,  the  influence  of  youth  would  be  more  evident,  for  it  is 
scarcely  )>ossible  to  find  on  record  an  authentic  instance  of  the  di.<^ease 
ehowiDg  itself  for  the  first  time  afler  sixty.     Dr.  Pye-Smilh*  has  doiv 

*  ZlemMm*n  C'/rlop.  nf  Prnrt.  Med,  xvi.  17. 
''St.  Jiiirthnlnmfu'n  HnxpiUtl  lieporU,  xiv.  4. 

*  Dr.  Jameu  liell,  in  Montrnd  Gi-neral  Hnnpital  Reports,  i.  350. 

*  Ouy's  Honpitul  RfporlM,  3d  Series,  xix.  317. 
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(liis  in  365  cases,  and  the  results  prove  the  great  proclivity  of  very  young 
pereons  to  acute  rheumatism :  Between  five  and  ten  years,  6  per  cent, 
occurred ;  between  eleven  and  twenty,  49  per  cent. ;  from  twenty-one  to 
thirty,  32.3  per  cent. ;  from  thirty-one  to  forty,  9.5  per  cent. ;  from 
forty-one  to  fifty,  2.2  per  cent. ;  and  from  fifty-one  to  sixty-one,  1.1  per 
cent.  The  same  author  has  also  shown  that  secondary  attacks  are  most 
common  in  the  young ;  so  that  advancing  age  not  only  renders  a  first 
attack  of  the  disease  improbable,  but  lessens  the  risk  of  a  recurrence  of 
it.  The  influence  of  age  upon  acute  rheumatism  is  further  shown  in  the 
fact  that  the  disease  is  less  severe,  and  less  apt  to  invade  the  heart,  in 
elderly  than  in  young  persons. 

The  general  opinion  that  sex  exercises  no  direct  influence  beyond 
exposing  males  more  than  females  to  some  of  the  predisposing  and 
exciting  causes  of  acute  rheumatism  is  perhaps  true  if  the  statement  be 
confined  to  adults,  to  whom,  indeed,  most  of  the  available  statistics 
apply ;  but  it  should  be  borne  in  mind  that  a  larger  proportion  of  men 
than  of  women  resort  to  hospitals,  and  there  is  some  reason  to  believe 
that  in  childhood  the  greater  liability  to  the  disease  is  on  the  part  of  the 
female  sex.  Thus,  the  number  of  cases  of  rheumatism  treated  at  the 
Cliildren's  Hospital  in  London  from  1852  to  1868  was  478,  of  whom 
226  were  males  and  252  females.^  Of  Goodhardt^s  44  cases  of  acute 
rheumatism  in  children,  26  were  girls  and  18  were  boys.^  Of  57  exam- 
ples of  rheumatism  in  connection  with  chorea  observed  by  Eoger  in 
children  under  fourteen,  33  Avere  girls  and  24  were  boys.^ 

That  heredity  predisposes  to  acute  articular  rlieumatism  is  admitted  by 
nearly  all  modern  authorities,  even  Senator,  while  speaking  of  it  as  "  a 
traditional  belief,'^  not  venturing  to  deny  it.  The  frequency  of  the  inher- 
ited predisposition  Fuller  ])laced  at  34  per  cent. ;  Beneke,  quoted  by 
Homolle,*  at  34.6  per  cent ;  Pye-Smith  at  23  per  cent.^  Such  predis- 
position favors  the  occurrence  of  the  disease  in  early  life,  but  does  not 
necessarily  determine  an  attack  of  acute  rheumatism  in  the  absence  of  the 
other  pi-edisposing  or  exciting  causes.  That  the  inherited  bias  or  mode 
of  vital  action  or  condition  of  tissue-liealth  may  be  so  great  as,  per  se,  to 
induce  an  attack  of  the  disease,  is  held  by  some  authorities.  It  is  prob- 
able that  not  only  acute  articular  rheumatism  in  the  parents,  but  simple 
chronic  articular  rlieumatism  and  those  forms  grouped  under  the  epithet 
rheumatoid  arthritis,  may  im])art  a  predisposition  to  the  acutr  as  well  as 
to  the  chronic  varieties  of  articular  disease  just  mentioned.  But  owing 
to  the  obscurity  which  still  surrounds  the  relations  existing  between  acute 
articular  rheumatism  and  rheumatoid  arthritis  this  point  needs  further 
investigation.  In  what  the  inherited  predisposition  to  acute  articular 
rlieumatism  consists  we  are  ignorant;  to  say  that  it  imparts  to  the  tissues 
or  organs  a  disposition  to  rea(;t  or  act  according  to  a  fixed  morbid  type, 
or  that  -some  of  the  nutritive  processes  are  ])erverted  by  it,  is  merely  to 
state  a  theory,  not  to  ex])lain  the  nature  of  the  predisposition. 

No  type  of  bodily  conformation  or  temperament  can  be  described  that 

^  Vide  Dr.  Tiickwell's  "  Contributions  to  the  Pathology  of  Chorea,"  in  St.  Bnrtholo- 
meic's  llonjiital  Reports,  v.  102.  ^  Gw/s  Hospital  Reports,  3d  Series,  xxv.  106. 

^  Arch.  Gen.,  vol.  ii.  G41,  1860,  and  vol.  i.  54,  1867,  quoted  by  Tuckwell. 

*  Nonv.  Did.  de  3 fed.  et  de  Chir..  t.  31,  557. 

*  Guy's  Hospital  Reports,  3J  Series,  xix.  320. 
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certainly  indicates  a  proclivity  to  acnte  articular  rheumatism ;  nor  is 
there  any  change  in  the  constitution  of  tlie  tissues  or  fluids  of  the  body 
by  which  the  proclivity  may  be  recognized.  We  infer  the  existence  of 
the  inherited  predisposition — the  innate  bias — when  rheumatism  is  found 
in  the  family  history ;  when  acute  rheumatism  or  cardiac  disease,  or 
chorea  not  produced  by  mental  causes,  occurs  in  childhood ;  when  the 
first  attack  of  acute  articular  rheumatism  is  succeeded  by  subsequent 
attacks ;  and  especially  when  the  intervals  between  the  attacks  are  short. 
(roodliardt  has  recently  furnished  valuable,  but  not  conclusive,  evi- 
dence to  prove  that  in  children  obstinate  headaches,  night-terrors,  severe 
anremia,  various  neuro-muscular  derangements,  such  as  torticollis,  tetany, 
nuiscular  tremors,  stammering,  incontinence  of  urine,  recurring  attacks 
of  abdominal  pain,  with  looseness  of  the  bowels  quickly  succeeding  a 
meal,  the  cutaneous  affection  erythema  nodosum,  are  indications  of  a 
rheumatic  bias  or  prcdis])osition.^ 

There  is  some  basis  for  the  opinion  that  residence  in  damp,  cold  dwell- 
ings predisposes  somewhat  to  acute  articular  rheumatism,  although  not 
at  all  to  the  same  degree  that  it  does  to  the  chronic  articular  and  mus- 
cular forms.  Chomel  and  Jaccoud  especially  have  insisted  that  it  will 
gradually  create  a  predisposition  to  the  disease,  even  if  it  has  not  been 
inherited.  All  pathologists  agree  that  cold  is  the  most  frequent  exciting 
cause  of  acute  articular  rheumatism,  and  that  it  is  especially  eifective 
when  applied  while  the  body  is  pers])iring  freely  or  is  overheated  or 
fatigued  by  exercise.  There  is  no  necessary  ratio  between  the  degree  of 
cold  or  its  duration  and  the  sev^erity  of  the  resulting  rheumatism.  A 
slight  chilling  or  a  momentary  exposure  to  a  current  of  cold  air  will  in 
some  act  as  ]X)werfully  and  as  certainly  as  a  prolonged  immersion  in  cold 
water  or  a  night  spent  sleeping  on  the  damp  grass.  This  circumstance, 
together  with  the  foct  that  cold  applied  in  the  same  way  may  also  pro- 
duce a  pharyngitis  or  a  bronchitis,  a  pneumonia  or  a  nephritis,  etc.,  is 
held  to  indicjite  that  the  cold  acts  according  to  individual  predisposition  ; 
and  Jaccoud,  Flint,  and  others  maintain  that  unless  a  rheumatic  procliv- 
ity exists  cold  will  not  produce  an  attack  of  the  disease  under  considera- 
tion. I  doubt  that  we  are  yet  in  a  position  to  assert  that  absolutely, 
although  the  weight  of  argument  is  in  its  favor.  Let  it  suffice  to  say, 
that  while  a  prolonged  residence  in  a  cold,  damp  dwelling  may  grad- 
ually develop  a  predisposition  to  rheumatism,  a  short  exposure  to  cold 
will  Ixj  likely  to  induce  an  attack  of  rheumatism  if  the  predisposition 
exist. 

There  are  other  influences  which  may  be  regarded  as  auxiliaries  to 
cold  in  exciting  an  attack,  as  they  seem  to  increase  the  susceptibility  of 
the  patient  to  its  operation  :  they  establish  what  has  been  felicitously 
called  a  state  of  morbid  opportunity.  Such  are  all  influences  that  reduce 
the  resisting  powers  of  the  organs  and  organism,  as  bodily  fatigue,  mental 
exhaustion,  the  depressing  passions,  excessive  venery,  prolonged  lactation, 
)os.4C8  of  blood,  etc.  It  is  ])robal)ly  in  such  a  manner  that  local  injuries 
(traumatism)  sometimes  ap])ear  to  induce  an  attack  of  rheumatism.  A 
blow  on  a  finger  (Cotain),  the  extraction  of  a  tooth  (Homolle),  a  hypo- 
dermic injection  (ibid.),  etc.,  may  act  powerfully  in  some  persons  uj)on 
and  through  the  ncr\'ous  system,  and  by  lessening  their  resisting  power 

*  Guy's  Il^npital  Reports,  3<]  Scries,  xxv. 
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may  fjivor  the  overt  manifestation  of  the  rheumatic  predisposition.  But 
doubtless  some  such  cases  have  been  examples  of  mere  coincidence. 

There  are  certain  pathological  and  even  physiological  conditions  dur- 
ing or  after  which  an  inflammatory  affection  of  one  or  several  joints 
closely  resembling  acute  articular  rheumatism  more  or  less  frequently 
arises.  Thus,  during  the  early  desquamating  stage  of  scarlatina  a  mild 
inflammation  of  the  joints  of  the  hands  and  feet,  and  frequently  of  the 
large  articulations  as  well,  is  very  often  seen,  and  it  is  attended  with 
profuse  perspiration,  with  a  condition  of  urine  like  that  of  ordinary 
acute  rheumatism,  and  occasionally  with  Inflammation  of  the  heart  or 
pleura.  During  convalescence  from  dysentery  an  affection  of  a  single  or 
of  several  articulations  resembling  rheumatism  has  been  noticed,  and  the 
two  affections  have  even  alternated  in  the  same  patient.  That  singular 
epidemic  disease  dengue  is  attended  with  a  polyarticular  affection  closely 
resembling  acute  articular  rheumatism,  occasionally  pursuing  a  protracted 
course,  and  not  seldom  leaving  after  it  a  cardiac  lesion.  In  hgemophilia 
])olyarticular  and  muscular  disorders  frequently  arise  which  closely  resem- 
ble, and  appear  to  be  sometimes  identical  with,  ordinary  acute  articular 
and  muscular  rheumatism.  Gonorrhoea  too  is  often  associated  with  a 
febrile  polyarthritis,  and  rarely  with  an  endocarditis  at  the  same  time. 
In  the  puerperal  state  an  inflammation  of  one  or  several  articulations  is 
not  unfrequently  observed  (puerperal  rheumatism). 

Respecting  the  real  nature  of  these  polyarticular  inflammations  very 
much  has  to  be  made  out ;  and  it  must  suffice  at  present  to  say  that 
while  many  of  them  are  of  a  pysemic  nature,  as  some  examples  of  puer- 
peral and  scarlatinal  arthritis,  in  which  pus  forms  in  or  about  the  joints 
and  in  the  serous  cavities  and  viscera,  some  of  them  are  no  doubt  exam- 
ples of  genuine  rheumatism  occurring  in  persons  of  rheumatic  predispo- 
sition, which  have  either  been  induced  by  the  lowering  influence  of  the 
disease  upon  which  they  have  supervened,  or  by  the  accidental  coinci- 
dence of  some  of  the  other  causes  of  acute  rheumatism.  There  remains, 
however,  the  ordinary  form  of  scarlatinal  arthritis,  which  so  closely  re- 
sembles true  acute  articular  rheumatism  in  its  symptoms,  course,  visceral 
complications,  and  morbid  anatomy  that  it  cannot  be  said  that  the  two 
affections  are  distinct  and  different.  And  much  the  same  appears  to  be 
true  of  the  articular  affection  of  dengue.  Yet  so  frequently  does  the 
articular  affection  accompany  scarlatina  and  dengue  respectively  that  it 
cannot  logically  be  referred  to  a  coexisting  rheumatic  predisposition,  and 
must  be  a  consequence  of  the  disturbing  influences  of  the  specific  poison 
of  those  zymotic  affections  per  se. 

Pathology. — The  pathology  of  acute  articular  rheumatism  is  a  very 
much  debated  question,  and  is  not  at  all  satisfactorily  known.  Hence  a 
mere  statement  of  the  most  prominent  theories  now  held  by  different 
pathologists  will  be  given.^ 

The  latest  modification  of  the  lactic-acid  theory  of  Prout  is  founded 
upon  the  modern  physiological  teaching  that  during  muscular  exer- 
cise sarcolactic  acid  and  acid  phosphate  of  potassium  are  formed,  and 
carbon  dioxide  set  free,  in  the  muscular  tissue,  and  that  cold,  acting  on 

^^  The  reader  may  consult  with  advantage  Dr.  Morris  Longstreth's  fourth  chapter  in 
his  recent  excellent  monograph  upon  Rheumatism,  Gout,  and  some  Allied  Disorders,  New 
York,  1882. 
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tlie  surface  under  such  circumstances,  may  clieck  the  elimination  of  these 
substances  and  cause  their  accumulation  in  the  system.  This  view,  it  is 
held,  explains  why  the  muscles  and  their  associated  organs,  the  joints 
and  tendons,  suffer  first  and  chiefly,  because  the  morbilic  influence  is 
exerted  uiK)n  them  when  exhausted  by  functional  activity ;  and  it  further 
accounts  lor  the  visceral  manifestations  and  the  apparent  excess  of  acid 
eliminated  during  the  course  of  the  disease.  The  circumstance  that  in 
three  cases  of  diabetes  (Foster,^  Kuclz^)  the  administration  of  lactic  acid 
appeared  to  induce  polyarticular  rheumatism  favors  the  idea  that  acid  is 
the  materies  morbi  in  rheumatism. 

Now  it  must  be  admitted  that,  as  yet,  no  sufficient  proof  is  forthcom- 
ing that  a  considemble  excess  of  lactic  acid  exists  in  the  fluids  or  solids 
of  the  body  or  in  the  excretions  in  rheumatism  (it  is  true  the  point  has 
not  been  sufficiently  investigated).  On  the  other  hand,  that  acid  has 
been  found  in  the  urine  of  rickets,  and  its  excess  in  the  system  is 
regarded  by  Heitzmann  and  Senator^  as  the  cause  of  the  peculiar  osteo- 
plastic disturbances  of  that  disease — an  affection  altogether  different  from 
rheumatism.  It  is  quite  improbable  that  the  amount  of  sarcolactic  acid 
produced  by  over-prolonged  muscular  exertion,  and  whose  elimination  has 
been  prevented  by  a  chill  or  a  mental  emotion,  is  sufficient  to  maintain 
the  excessive  acidity  of  the  urine  and  other  fluids  during  a  long  rheu- 
matic fever ;  and  arguments  can  be  adduced  favorable  to  the  view  that 
excessive  formation  of  acid  is  an  effect  rather  than  the  cause  of  rheuma- 
tism :  cases  of  that  disease  occur  in  which  neither  excessive  muscular 
exertion  nor  exj)osure  to  chill  have  preceded  the  rheumatic  outbreak. 
Lastly,  lactic  acid  is  not  the  only  principle  retained  when  the  functions 
of  the  skin  are  arrested  by  cold,  the  usual  exciting  cause  of  rheumatism ; 
why  should  not  the  retained  acetic,  formic,  butyric,  and  other  acids,  for 
example,  play  their  r6le  in  the  production  of  the  symptoms  observed 
under  such  conditions? 

The  same  objections  apply  to  Latham^s*  hypothesis  that  hyperoxida- 
tion  of  the  muscular  tissue  is  the  starting-point  of  acute  rheumatism. 
lie  assumes,  with  other  physiologists,  the  existence  of  a  nervoiis  centre 
which  inhibits  the  chemical  changes  that  would  take  place  if  the  tissues 
were  out  of  the  body.  If  this  centre  be  changed  or  weakened,  the  mus- 
cle, instead  of  absorbing  and  fixing  the  oxygen  and  giving  out  carbonic 
acid,  disintegrates ;  lactic  acid  is  formed,  and,  passing  into  the  blood,  may 
be  there  oxidized  and  produce  the  pyrexia  of  acute  rheumatism.  It  need 
liardly  l>e  remarked  that  the  existence  of  a  chemical  inhibitory  centre  has 
yet  to  be  proved,  although  much  may  be  advanced  in  its  favor ;  and,  sec- 
ondly, the  recent  investigations  of  Zuntz  render  it  highly  probable  that 
in  all  febrile  affections  it  is  the  muscles  chiefly,  if  not  solely,  which  suffer 
increased  oxidation,  and  that  this  is  due  to  increased  innervation — views 
not  easily  reconciled  with  Latham's  theorv. 

The  nervius  theory  of  rheumatism  and  of  articular  diseases  originated 
with  Dr.  J.  K.  Mitchell  of  Philadelphia*  in  1831,  and  was  afterward 
elaborated  by  Froriep  in  1843,*  Scott  Alison^  in  1846,  Constatt  in  1847,* 

»  Brit.  3fed,  Jour.,  ii.  1871. 

•  Btiiraye  xur  Path,  und  TherapU  des  Diabetes,  u.  8.  w.,  ii.  1875. 

»  Ziem$mi*s  O/olop.,  xvi.  p.  177.  *  Brit.  Med.  Jour.,  ii.  1880,  p.  977. 

»  Am.  Jour.  Med.  Sei.,  1831 ;  ib.,  1833.        «  Die  Rheumali^clie  Schwiele,  Weinmr,  1848. 

*  Lancet,  1840,  i.  227.  «  Spec.  Pathologle  und  Therapie,  18-17,  ii.  [k  009. 
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Gull  in  1858,  Weir  Mitcliell  in  1864/  Charcot  in  1872,  and  by  very 
many  others  since.  According  to  present  physiological  doctrine,  the  excit- 
ing cause  of  rheumatism,  cold,  either  acts  directly  upon  the  vaso-motor 
or  the  trophic  (?)  nerves  of  the  articulations,  and  excites  inflammation  of 
them,  or  else  it  irritates  the  peripheral  ends  of  the  centripetal  nerves,  and 
tlirough  these  excites  actively  the  vaso-motor  and  trophic  nerve-centres. 
The  local  lesions,  on  this  hypothesis,  are  of  trophic  origin ;  the  fever  is 
due  to  hyperactivity  of  the  centres  supposed  to  control  the  chemical 
changes  going  on  in  the  tissues;  the  excessive  perspiration  to  stimulation 
of  the  sweat-centres ;  and  so  on.  It  is  not  held  that  a  definite  centric 
lesion  of  the  nervous  system  exists  in  rheumatism,  analogous  to  the 
lesions  which  in  myelitis  or  locomotor  ataxia  develop  the  arthropathies 
of  those  aifections,  but  rather  a  functional  disturbance.  One  of  the 
latest  and  ablest  advocates  of  the  neurosal  theory  of  rheumatism  in  all 
its  forms  (simple,  rheumatoid,  gonorrhoeal,  urethral,  etc.),  Jonathan 
Hutchinson,  calls  it  "a  catarrhal  neurosis,  the  exposure  of  some  tract 
of  skin  or  mucous  membrane  to  cold  or  irritation  acting  as  the  incident 
excitor  influence.'^  ^ 

In  order  that  peripheral  irritation  shall  thus  induce  inflammation  of 
the  joints  and  the  other  aifections  of  muscles,  tendons,  fasciae,  etc.  which 
are  called  rheumatic,  he  holds  with  the  French  School  that  the  arthritic 
diathesis  must  exist,  or  that  state  of  tissue-health  which  involves  a  tend- 
ency to  temporary  inflammation  of  many  joints  or  fibrous  structures  at 
once,  or  to  repeatedly  recurrent  attacks  of  inflammation  of  one  joint  or 
fibrous  structure.  If  I  understand  Mr.  Hutchinson  correctly,  he  also 
liolds  that  a  nerve-tissue  peculiarity  exists  which  renders  persons  liable 
to  rheumatism.  He  does  not  indicate  either  the  cause  or  the  nature  of 
the  nerve-tissue  peculiarity.  But  modern  pathology  teaches  that  the 
functional  conditions  of  the  nervous  centres  known  as  neuroses,  whether 
inherited  or  acquired,  reveal  themselves  as  morbid  manifestations  of 
nerve-function  on  the  part  of  special  portions  of  or  the  entire  nervous 
system,  and,  as  Dr.  Dyce  Duckworth  has  well  pointed  out,  these  neuroses 
may  be  originated,  when  not  inherited,  in  various  ways,  as  by  excessive 
activity  of  the  nervous  system,  by  prolonged  or  habitual  excesses,  etc. 
"  Thus,  undue  mental  labor,  gluttony,  alcoholic  intemperance,  debauch- 
ery, and  other  indulged  evil  propensities  in  the  parent  come  to  be  devel- 
oped into  definite  neurotic  taint  and  tendency  in  the  oflPspring.'^ 

But  is  there  nothing  more  in  acute  articular  rheumatism  than  an 
inflammation  of  certain  structures,  articular  and  visceral,  lighted  up  in 
an  individual  of  a  neuro-arthritic  diathesis?  What  do  we  learn  from 
that  closely-allied  affection,  gout,  which  involves  especially  the  same 
organs  as  rheumatism,  and  is  held  by  many  of  the  ablest  pathologists  to 
belong  to  the  same  basic  diathesis  as  it?  Duckworth^  has  very  ably 
advocated  a  neurotic  theory  of  gout,  but  it  is  admitted  on  all  hands — 
and  by  Duckworth  himself — that  in  gout  a  large  part  of  the  phenomena 
is  due  to  perverted  relations  of  uric  acid  and  sodium  and  to  the  pres- 
ence of  urate  of  soda  in  the  blood.  May  we  not  from  analogy,  as  well 
as  from  other  evidence,  infer  that  in  that  so-called  other  neurosis,  rheu- 
matism, a  considerable  part  of  the  phenomena  is  due  to  perversions  of 

^  Vide  Am.  Jour.  Med.  Sciences,  April,  1875,  vol.  Ixix.  339-348. 

'  Trans.  International  Med.  Congress,  1881,  ii.  93.  '  Brain,  April,  1880. 
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the  processes  of  assimilation  and  excretion,  and  to  the  presence  of  some 
unknown  intermediate  product  of  destructive  metamorphosis — lactic  or 
otlier  acid  ?  This  is  admitted  by  Maclagan  and  strongly  advocated  by 
Senator ;  and  in  this  way  the  pathology  of  the  disease  may  be  said  to 
embrace  the  humoral  as  well  as  the  solidist  doctrines — the  resulting 
tlieory  being  a  neuro-humoral  one.  No  doubt  pathological  chemistry 
and  clinical  investigation  will  ere  long  make  important  discoveries 
rcsjiecting  the  pathology  of  acute  rheumatism  which  shall  maintain  the 
close  alliance  believed  to  exist  between  that  affection  and  gout. 

The  miasmatic  theory,  so  ably  advocated  by  Maclagan/  assumes  that 
rheumatism  is  due  to  the  entrance  into  the  system  from  without  of  a 
miasm  closely  allied  to,  but  quite  distinct  from,  malaria.  His  argument 
on  this  topic  is  ingenious  and  elaborate,  yet  has  not  been  favorably 
received  by  pathologists.  Opposed  to  it  are  the  following  amongst  other 
considerations :  Heredity  exercises  a  marked  influence  upon  the  occur- 
rence of  rheumatism ;  unlike  malarial  disease,  no  climate  or  locality  is 
immune  from  rheumatism ;  the  many  indications  that  a  diathesis  ])lays  a 
chief  role  in  rheumatism ;  the  remarkable  influence  exerted  by  cold  and 
dampness  in  the  etiology  of  the  disease. 

Heuter's^  infective-germ  theory,  like  the  miasmatic,  refers  rheumatism 
to  a  principle  not  generated  in  the  system,  but  introduced  from  without. 
A  micrococcus  enters  the  dilated  orifices  of  the  sweat-glands,  and,  reach- 
ing the  blood,  first  sets  up  an  endocarditis,  and  then  capillary  emboli 
l)roduce  the  articular  inflammations.  This  is  a  reversal  of  Avliat  really 
happens,  so  far  as  the  time  of  invasion  of  the  endocardium  and  the 
synovial  membranes  is  concerned ;  and  Fleischauer's  case,  in  which 
miliary  abscesses  were  found  in  the  heart,  lungs,  and  kidneys,  was 
probably  one  of  ulcerative  endocarditis,  which,  after  all,  is  a  rare  com- 
plication of  acute  articular  rheumatism.  Moreover,  it  is  a  gratuitous 
assertion  to  say  that  endocarditis  exists  in  all  cases  of  the  disease.  If, 
however,  Heuter  were  content  to  say  that  acute  articular  rlieumatism  was 
])roduced  by  a  specific  germ,  as  held  by  Recklinghausen  and  Klebs,  which 
on  entering  the  system  acted  specially  upon  the  joints  and  the  fibro-serous 
tissues,  as  the  poison  of  small-pox  does  upon  the  skin,  while  at  the  same 
time  it  sets  up  general  disturbances  of  the  entire  economy  as  other  zymo- 
tic poisons  do,  there  would  be  nothing  opposed  to  general  pathological 
laws.  Even  the  existence  of  a  diathesis  capable  of  favoring  the  action 
of  the  specific  germ  would  be  analogous  to  the  tuberculous  diathesis, 
which  favors  the  action  of  the  bacillus  of  tubercle;  and  cold,  its  ordinary 
exciting  cause,  miglit  be  regarded  simply  as  a  condition  which  renders 
the  system  more  susceptible  to  the  action  of  the  germ,  and  the  modus 
operandi  of  cold  in  doing  this  might  be  variously  explained. 

Symptoms. — The  disease  has  no  uniform  mode  of  invasion,  {a)  Very 
frequently  slight  disorder  of  health,  such  as  debility,  pallor,  failure  of 
ap|)etitc,  unusual  sensibility  to  atmospheric  changes,  grumbling  pains  in 
the  joints  or  limbs,  or  even  in  some  muscle  or  fascia,  precedes  by  one  or 
more  days  the  fever  and  general  disturbance.  (6)  Not  infrequently  a 
mild  rigor  or  repeated  chilliness,  accompanied  or  soon  followed  by  mod- 
erate or  high  fever,  ushers  in  the  illness,  and  in  from  a  few  hours  to  one 

*  Jlhmmatimi :  itn  Nature,  Path.,  etc.,  Tvondon,  1881,  pp.  GO-95. 
'  Klinik  (ler  Qelenkkrankheilen,  Leii>7.ig,  1871. 
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or  at  most  two  days  the  characteristic  articular  symptoms  ensue,  (c)  In 
very  rare  cases  febrile  disturbance,  ushered  in  by  chills,  may  be  followed 
by  inflammation  of  the  cndo-  or  pericardium  or  pleura  before  the  joints 
become  affected. 

Whatever  the  mode  of  invasion,  the  symptoms  of  the  established  dis- 
ease are  well  defined,  and  marked  febrile  disturbance,  transient  inflam- 
mation of  several  of  the  larger  articulations,  excessive  activity  of  the 
cutaneous  functions,  and  a  great  proclivity  to  inflammation  of  the  endo- 
and  pericardium  constitute  the  stereotyped  features  of  the  disease. 

As  a  very  general  rule,  the  temperature  early  in  the  disease  promptly 
attains  its  maximum  of  102°  F.  to  104°  F.,  yet  the  surface  does  not  feel 
very  hot ;  the  pulse  ranges  from  90  to  100  or  1 10,  and  is  regular,  large, 
and  often  bounding ;  the  tongue  is  moist,  but  thickly  coated  with  a  white 
fur ;  there  are  marked  thirst,  impaired  appetite,  and  constipation ;  the 
stools  are  usually  dark ;  the  urine  scanty,  high  colored,  very  acid,  of 
great  density,  and  holding  in  solution  an  excess  of  uric  acid  and  urates, 
Avhich  are  frequently  deposited  when  the  urine  cools.  The  general  sur- 
face is  covered  with  a  profuse  sour-smelling  perspiration,  whose  naturg,! 
acid  reaction,  as  a  general  rule,  is  markedly  increased ;  indeed,  the  nat- 
urally alkaline  saliva  is  also  acid.  Beyond  a  little  wandering  durinc^ 
sleep,  occasionally  observed  in  irritable,  nervous  patients,  there  is  very 
rarely  any  delirium,  and  this  notwithstanding  that  sleep  is  frequently 
much  disturbed  by  the  pain  in  the  joints  and  the  excessive  sweating. 

If  the  local  articular  symptoms  have  not  set  in  almost  simultaneously 
with  the  pyrexia,  or  even  preceded  it,  they  will  follow  it  in  from  a  few 
to  twenty-four  or  forty-eight  hours.  At  first  one  or  more  joints,  usually 
the  knees  or  ankles,  become  painful,  sensitive  to  ])ressure,  hot,  more  or 
less  swollen,  and  exhibiting  a  slight  blush  of  redness  or  none  at  all. 
The  swelling  may  consist  of  a  mere  puffiness,  due  to  slight  infiltration 
of  the  soft  parts  external  to  the  joint,  or  of  a  more  or  less  considerable 
tumefaction,  caused  by  effusion  into  tlie  synovial  capsule.  In  the  knees, 
elbows,  shoulders,  and  hips  the  swelling  is  usually  confined  to  the  artic- 
ulations, and  there  is  but  little  redness  of  the  integument,  but  in  the 
wrists  and  ankles  the  inflammatory  process  is  often  more  severe,  and  may 
invade  the  whole  dorsum  of  the  hand  or  foot,  rendering  the  integument 
tense,  tumid  red,  and  shining.  Pitting  of  the  SAVollen  parts,  although 
quite  exceptional  in  acute  articular  rheumatism,  will  exist  under  the  con- 
ditions just  mentioned.  The  metacarpo-phalangeal  articulations  are  like- 
wise often  a  good  deal  swollen  and  of  a  bright-red  color. 

The  pain  in  the  affected  articulations  varies  from  a  trifling  uneasiness 
or  dull  ache  to  excruciating  anguish ;  sometimes  the  pain  is  felt  only  on 
moving  or  pressing  the  joint;  pressure  always  aggravates  it;  even  the 
weight  of  the  bed-clothes  may  be  intolerable ;  and  in  severe  cases  the 
slightest  movement  of  the  joint  or  a  jar  of  the  bed  produces  great  suf- 
fering. The  pain,  like  the  swelling,  sometimes  extends  beyond  the 
affected  joints  to  the  tendinous  sheaths,  the  tendons,  and  muscles,  and 
even  to  the  nerves  of  the  neighborhood. 

It  is  a  striking  peculiarity  of  acute  rheumatism  that  the  inflammation 
tends  to  invade  fresh  joints  from  day  to  day,  the  inflammation  usually, 
but  not  invariably,  declining  in  those  first  affected ;  and  sometimes  this 
retrocession  of  the  inflammation  in  a  joint  is  so  sudden,  and  so  coincident 
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\\\i\\  the  invasion  of  a  different  one,  that  it  is  often  regarded  as  a  true 
metastasis.  Excej)tionalIy,  however,  one  or  several  joints  remain  painful 
and  swollen,  although  this  occurs  chiefly  in  subacute  attacks.  In  this 
way  most  of  the  large  joints  may  successively  suffer  once,  twice,  or 
oflcner  during  an  attack  of  acute  rheumatism.  And  as  the  inflanmia- 
tion  commoulv  lasts  in  each  articulation  from  two  to  four  or  more  days, 
it  is  usual  to  have  six  or  eight  of  the  joints  affected  by  the  end  of  the 
first  week.  While  the  ankles  and  knees,  wrists,  elbows,  and  shoulders, 
m-e  esj)ecially  liable  to  be  affected,  and  with  a  fre(|uency  pretty  closely 
corrcsponding  to  the  above  order,  the  joints  of  the  hands  occasionally,  and 
the  hips  even  more  frequently,  escape.  The  intervertebral  and  tempero- 
maxillary  articulations  have  very  rarely  suffered  in  the  writer's  expe- 
rience. 

If  the  ear  be  applied  to  the  cardiac  region  in  acute  rheumarthritis, 
another  local  inflanmiation  than  the  articular  will  very  frequently  be 
detected,  which  otherwise  would  probably  be  unrecognized,  and  yet  it 
is  the  most  imjwrtant  feature  of  the  disease.  In  the  first  or  second^  or. 
even  as  late  as  the  fourth,  week  of  the  fever  the  signs  of  endocarditis  of 
the  initnd -v^lve,  occasionally  oJ|_the.^grtic,  and  soinetijiies  of „botli,^  will 
exist  in  an  uncertain  but  large  proportion  of  cases,  or  those  of  pericar- 
ditis, but  in  a  less  proportion,  will  obtain.  Indeed,  the  cardiac  inflam- 
mation may  even  precede  the  articular,  and  some  believe  it  may  be  the 
only  local  evidence  of  rheumatic  fever.  As  a  general  rule,  the  implica- 
tion of  the  endo-  or  pericardium  in  acute  rheumarthritis  gives  rise  to  no 
marked  symjitoms  or  abrupt  modification  of  the  clinical  features  of  the 
case,  and  a  careful  physical  examination  must  be  instituted  to  discover 
its  existence.  But  the  recurrence  of  pain  or  tightness  either  in  the  pre- 
cordial or  sternal  region,  of  marked  anxiety  or  pallor  of  the  face,  of 
sudden  increase  in  the  weakness  or  frequency  of  the  ])ulse,  or  of  irregu- 
larity in  its  rhythm,  of  restlessness  or  delirium,  of  oppression  of  breathing, 
or  of  short,  dry  a)Ugh, — may  iudiciite  the  invasion  of  the  endo-  or  peri- 
or  myocardium,  and  a  physical  examination  will  be  needed  to  detect  the 
canliac  disease  and  to  exclude  the  presence  of  pleuritis,  pneumonia,  or 
bronchitis.  Sometimes,  however,  especially  in  severe  cases,  an  extensive 
))ericrarditis,  with  or  without  myocarditis,  will  produce  grave  constitu- 
tional disturbance,  in  which  sleeplessness,  delirium,  stupor,  generally 
associated  with  a  very  high  temperature  and  marked  jirostration,  will, 
as  it  were,  mask  both  the  articular  and  the  cardiac  aiiection.^ 

As  reganls  the  nmrmurs  which  arise  in  acute  rheumatic  endo-  or  peri- 
cartlitis,  while  they  are  usually  ])resent  and  quite  typicid,  this  is  not 
always  so.  The  only  alteration  of  the  cardiac  sounds  may  be  at  first 
and  for  scjmc  time  a  loss  of  clearness  and  sliarj)ness,  ])assing  into  a  pro- 
longation of  the  sound,  which  usually  develo})S  into  a  distinct  munnur, 
or  the  sounds  may  be  simj)ly  muHied.  \\\  pericarditis  limited  to  that 
jwrtion  of  the  membrane  which  covers  the  great  vessels  no  friction  mur- 
mur njay  be  audible,  or  it  may  l)e  heard  and  be  with  difiiculty  distin- 
guished from  an  endocardial  murmur.  On  the  other  hand,  a  systolic 
Ixisic.  murmur  not  due  to  endo-  or  pericarditis  frequently  exists,  some- 
times in  the  early,  but  usually  in  the  later,  stages  of  rheumatic  fever. 

»  Sec  Stanley's  ca»e,  Mcd.-Clur.  'IVana.,  1810,  vol.  vii.  32;'),  and  Andral's  Clinifpie  Midi- 
etUe.  I.  i.  'M. 
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Other  local  inflammations  occasionally  arise  in  the  course  of  acute 
rheumatism  :  pneumonia  is  one  of  the  most  frequent ;  left  pleuritis  is 
not  infrequent,  and  is  doubtless  often  caused  by  the  extension  of  a  peri- 
carditis ;  but  both  pneumonia  and  pleurisy  are  occasionally  double  in  rheu- 
matic fever.  Severe  bronchitis  is  observed  now  and  then,  and  very  rarely 
peritonitis,  and  even  meningitis.  These  several  affections,  together  with 
delirium,  coma,  convulsions,  chorea,  and  hyperpyrexia,  which  are  likewise 
occasional  incidents  of  the  disease,  will  be  considered  under  the  head  of  non- 
articular  manifestations  and  complications  of  acute  articular  rheumatism.^ 

Some  of  the  symptoms  of  acute  articular  rheumatism  need  individual 
notice. 

The  temperature  in  acute  articular  rheumatism  maintains  no  typical 
course,  and  usually  exhibits  a  series  of  exacerbations  and  remissions, 
which  correspond  closely  in  time  and  degree  with  the  period,  duration, 
and  severity  of  the  local  inflammatory  attacks.  As  a  very  general  rule 
in  average  cases,  the  tem]ierature  attains  by  the  end  of  the  first  or  second 
day  to  102°  F.,  and  while  the  subsequent  evening  exacerbations  may 
reach  104°,  104.4°,  or  very  rarely  105°,  yet  in  the  great  majority  of 
cases  the  maximum  temperature  does  not  exceed  103°  F.,  and  in  a  very 
considerable  number  falls  short  of  102°.  An  analysis  of  one  of  Dr. 
Southey's  tables^  shows  that  in  84  cases  of  acute  rheumatism  1  attained 
the  temperature  of  105.8°;  8,  that  of  104°  to  105°;  15,  that  of  103°  to 
104°;  32,  that  of  102°  to  103°;  17,  that  of  101°  to  102°;  10,  that  of 
100°  to  101°;  and  1,  that  of  99.8°;  that  is,  the  temperature  was  below 
103°  in  five-sevenths,  and  below  104°  in  about  ten-twelfths,  of  the 
whole.  In  very  mild  cases,  in  which  but  a  few  joints  are  inflamed,  and 
only  to  a  slight  degree,  the  temperature  may  not  reach  100°  at  any  time, 
and  there  may  be  intervals  of  complete  apyrexia.  On  the  other  hand, 
in  a  few  rare  severe  cases  of  rheumatic  fever,  especially  when  compli- 
cated with  pericarditis,  pneumonia,  or  delirium,  or  other  disturbance  of 
the  cerebral  functions,  the  temperature  attains  to  106°,  108°,^  109.4°,'' 
110.2°,*  or  even  111°,^  or  112°.  Such  cases  are  now  spoken  of  as 
examples  of  rheumatic  hyperpyrexia. 

There  is  no  rule  about  the  mode  of  invasion  of  this  high  temperature. 
It  may  ensue  gradually  or  suddenly,  the  previous  range  having  been  low, 
moderate,  or  high,  steady  or  oscillating. 

Defervescence  in  rheumatic  fever  takes  place,  as  a  very  general  rule, 
gradually — ^.  e.  by  lysis — but  exceptionally  it  is  completed  in  forty- 
eight  or  even  twenty-four  hours.  An  interesting  observation,  which 
will  be  of  much  prognostic  value  if  it  be  confirmed  hereafter,  has  been 
made  by  Reginald  Southey,''  to  the  eflect  "that  a  short  period  of  defer- 
vescence, or  a  sudden  remission  and  an  early  remission,  betokens  the 
rela[)sing  form  of  the  disease,  and  the  likelihood  of  frequent  relapses,  as 
well  as  of  slow  ultimate  recovery,  in  the  direct  ratio  as  this  defervescence 
has  been  early  and  abrupt.'^ 

1  See  observations  of  W.  S.  Clieesman,  M.  D.,  New  York  3Iedical  Record,  Feb.  2o,  1SS2, 
202.  '^  St.  Bartholomew' s  Hospital  Reports,  xiv.  p.  12. 

^  Weber,  Clinical  Society's^  Travis,,  vol.  v.  p.  136. 

*  Th.  Simon,  quoted  by  Senator,  Ziems^sen's  Cijclop.  of  Prac.  Med.,  xvi.  p.  46. 
^  ^lurchison  and  Burdon-Sanderson,  two  cases,  CUvical  Society's  Trans.,  vol.  i.  pp.  32-34. 
^  Kinder,  Med.  Times  and  Gaz.,  vol.  ii.,  1867,  p.  378. 
'  St.  Bartholomew's  Hospital  Reports,  xiv.  p.  16. 
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The  characters  of  the  uriue  in  acute  rheumatism  are  tolerably  uuiform, 
but  far  from  constantly  so.  Its  quantity  in  the  majority  of  cases  is 
reduced,  frequently  not  exceeding  twenty-four  ounces  per  diem,  and  occa- 
sionally not  exceeding  fourteen.  This  is  owing  in  some  degree  to  profuse 
sweating,  but  also,  as  in  other  febrile  affections,  to  retention  of  water. 
Its  density  is  usually  high — 1020  to  1030,  or  even  1035— which  is  due 
chiefly  to  its  concentration,  and  not,  as  has  been  generally  supposed, 
mainly  to  an  increase  in  the  total  solids  excreted.^  Its  color  is  a  very 
dark  red  or  deep  reddish-yellow,  partly  from  concentration ;  but  it  is  yet 
not  known  whether  the  deep  hue  is  partly  from  increase  of  the  normal 
j)igments  or  of  one  of  them  (urobilin),^  or  from  the  presence  of  some 
abnormal  a)loring  matter.  Its  reaction  is  generally  highly  acid,  and 
continues  so  for  many  hours  after  its  discharge,  unless  in  subacute  cases, 
when  it  is  occasionally  neutral  or  sometimes  alkaline  at  the  time  of  its 
escape,  or  becomes  so  in  a  very  short  time  afterward.  It  is  commonly 
toward  the  decline  of  the  attack  that  the  urine  becomes  neutral  or 
alkaline.  As  a  \ery  general  rule,  the  amount  of  urea  and  of  uric  acid 
excreted  during  the  febrile  stage  exceeds  what  is  physiological,  and  begins 
to  decline  when  convalescence  commences ;  but  this  may  be  reversal 
(Parkes,^  I^ede,*  ^larrot*).  The  sulphuric  acid  is  notably  increased 
(Parkes),  the  chlorides  often  diminislied  and  sometimes  absent,  and  the 
phosj)horic  acid  very  variable  (Beneke,  Bmttler^),  but  usually  lessened 
(Marrot). 

During  convalescence  the  urine  increases  in  quantity,  while,  as  a  gen- 
eral rule,  the  urea  and  uric  acid  lessen  relatively  and  absolutely,  and  the 
chlorides  resume  their  normal  ])roportions  to  the  other  ingredients.  The 
reiiction  frequently  becomes  alkaline,  and  the  s])ecific  gravity  falls  con- 
siderably, although  not  always  aa  soon  as  the  articular  inflammation  sub- 
sides. Temj)orary  albuminuria  occurs  very  frequently  in  the  febrile  and 
ooca.sionally  in  the  declining  stage,  but  generally  disappears  when  con- 
valescence is  completed.  It  obtained  on  admission  in  8  out  of  43  cases 
lately  reiKjrted  by  Dr.  Greenhow.^  A  more  abiding  albuminuria,  due  very 
rarely  to  acute  parenchymatous  nephritis,  may  be  met  with  (Johnson, 
Bartcls,  Hartmaun,  Corm).  Blood,  even  in  considerable  amountis,  has 
also  rarely  ap|>eared  in  the  urine,^  sometimes  in  connection  with  embolic 
nephritis  and  endocarditis,  for  such  a})pear  to  have  been  the  nature  of 
Raver's  nephrite  rheumatismale.^ 

The  saliva,  which  is  normally  alkaline,  has  usually  a  decidedly  acid 
reaction  in  acute  articular  rheumatism,  and  Dr.  Bedford  Fen  wick  states 
that  it  always  in  this  disease  contains  a  greiit  excess  of  the  sulpho-cyan- 
ides,  and  that  these  slowly  and  steadily  diminish,  till  at  the  end  of  the 
third  week  or  so  they  become  normal  in  amount. 

A  profuse,  very  acid,  sour-smelling  perspiration  is  one  of  the  striking 
Bymptoms  occurring  in  the  course  of  acute  articular  rheumatism,  and 

'  Hee  Guyg  Homilal  Reporln,  3d  Series,  vol.  xii.  441. 

•  Jafle,   VirchnwH  Archiv,  xlvii.  405,  quoted  in  Zienisaen's  Oycloped.  Prac.  Med.,  xvi.  41. 
»  (hi  Urine,  p.  280. 

•  RecliercliM  Hur  C  Urhie  danx  le  Rheumnlinvie  Artie.  Altjue,  Paris,  1879. 

•  (Umtiibutum  d.  CKlude  du  IllieunuUiisme  Artie.,  etc.,  Taris,  1879,  41. 

•  Quoted  bv  Tarkei*.  op.  cit.,  290.  t  Lancet,  1882,  i.  913. 

•  OinicoL  LerltncK.  K.  H.  Todd,  «lited  by  Beale.  1801,  p.  340. 

•  Traili  de»  MuUidit*  lUin*.    bee  ulbo  Dr.  Weber,  Path.  Traiia.  of  London,  xvi.  p.  IGG. 
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until  very  lately  it  has  been  generally  held  to  indicate  an  excessive  form- 
ation in,  and  elimination  of  acid  from,  the  system,  either  lactic  acid  or 
some  of  the  acids  normal  to  the  perspiration,  as  acetic,  bntyric,  and 
formic.  However,  not  only  have  chemists  failed  to  detect  lactic  acid  in 
the  perspiration  of  acute  rheumatism,  but  late  research  tends  to  show 
that  the  excessive  acidity  of  the  perspiration  in  this  disease  is  but  very 
partially  due  to  the  perspiration  itself,  and  is  chiefly  owing  to  cheniical 
changes  taking  place  in  the  overheated  and  macerated  surface  of  the 
skin  and  its  epidermis,  and  to  the  retention  of  solid  products  accumu- 
lated on  that  surface.  Besnier  says  that  if  in  acute  articular  rheumatism 
or  other  disease  attended  with  much  perspiration  the  surface  be  kept  well 
washed,  the  sweat  will  be  found  in  the  greater  number  of  cases  at  the 
moment  of  its  secretion  to  be  nearly  neutral  as  soon  as  actual  diaphoresis 
occurs,  more  decidedly  acid  when  the  perspiration  is  less  abundant  or 
begins  to  flow,  and  exceptionally  alkaline.  Most  physicians  are  aware 
that  tlie  profuse  ])erspiration  of  acute  rheumatism  is  non-alleviating ;  it 
is  not  a  real  critical  discharge  of  noxious  materials  from  the  system,  nor 
is  it  followed  by  prompt  reduction  of  the  temperature  and  other  symp- 
toms. It  is  but  a  symptom  of  the  disease,  and  occurs  especially  in  severe 
cases,  and  when  it  continues  long  after  the  reduction  of  the  temperature 
it  is  a  source  of  exhaustion,  and  may  be  checked  with  advantage. 

The  blood  is  deficient  in  red  globules,  Malassez  finding  in  men  from 
2,850,000  to  3,700,000  per  cubic  millimeter  instead  of  4,500,000  to 
6,000,000,  and  in  women  2,300,000  to  2,570,000  instead  of  3,500,000 
to  4,000,000.  The  haemoglobin  and  the  oxidizing  power  of  the  blood 
are  also  considerably  reduced ;  the  fibrin  is  largely  increased  (6  to  10 
parts  in  1000  instead  of  3) ;  the  albumen  and  albuminates  are  lessened, 
the  extractives  increased ;  the  proportion  of  urea  is  normal,  and  no 
excess  of  uric  acid  is  found  in  the  blood.  Instead  of  that  fluid  being 
less  alkaline  than  normal,  Lepiue  and  Conard  have  recently  stated  that 
its  alkalinity  is  increased  in  acute  rheumatism,  but  constantly  diminished 
in  chronic  rheumatism,^  and  no  excess  of  lactic  acid  has  been  proved  to 
exist  in  the  blood  in  either  acute  or  chronic  rheumatism.  A  condition 
of  excessive  coagulability  of  the  fibrin,  independently  of  its  excessive 
amount  (inopexia),  is  an  habitual  character  of  acute  rheumatism ;  how- 
ever, in  very  bad  cases,  es])ecially  those  attended  with  hyperpyrexia  and 
grave  cerebral  symptoms,  the  blood  after  death  has  been  black  and  coag- 
ulated and  the  fluid  in  the  serous  cavities  has  given  an  acid  reaction. 
The  above  alterations  in  the  blood  usually  are  proportionate  to  the  inten- 
sity of  the  fever  and  the  number  of  the  joints  and  viscera  involved. 

The  manifestations  of  acute  articular  rheumatism  other  than  the  artic- 
ular are  various,  and  some  of  them,  more  especially  those  observed  iu  the 
heart,  may  be  regarded  as  integral  elements  of  the  disease,  for  they  occur 
in  a  large  proportion  of  the  cases,  often  coincidentally  with  the  articular 
affection,  and  may  even  precede  it,  and  probably  may  be  the  sole  local 
manifestation  of  acute  rheumatism,  although  under  the  last-mentioned 
circumstances  it  is  difficult  to  prove  the  rheumatic  nature  of  the  ailment. 

The  cardiac  affections  may  be  divided  into  inflammatory  and  non- 

^  Lepine,  "  Note  snr  la  determination  de  I'Alcalinite,  du  Sang,"  Gaz.  Med.  de  Paris, 
1878,  149;  Conard,  Essai  sur  I'Alcalinite  du  Sang  dans  PEtat  de  Same,  eic,  These,  Paris, 
1878. 
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inflammatory.  Tlic  former  consist  of  pericarditis,  endocarditis,  and 
mvocanlitis;  the  latter  embrace  deposition  of  fibrin  on  the  valves, 
temporary  incompetence  of  the  mitral  or  tricuspid  valves,  and  the 
formation  of  thrombi  in  the  cavities  of  the  heart.  For  practical  pur- 
poses hffimic  murmurs  may  be  included  in  the  latter  group. 

No  reliable  conclusions  can  be  drawn  respecting  the  gross  frequency 
of  recent  cardiac  affections  in  rheumatic  fever,  for  not  only  do  authoi-s 
differ  widely  on  this  ])oint,  but  they  do  not  all  distinguish  recent  from 
old  disease,  nor  inflammatory  from  non-inflammatory  affections,  nor 
hfemic  from  organic  murmurs.  Nor  does  it  appear  probable,  from  the 
published  statistics,  that  these  differences  are  owing  to  peculiarities  of 
country  or  race.  The  gross  proportion  of  heart  disease  of  recent  origin 
in  acute  and  subacute  articular  rheumatism  was  in  Fuller's^  cases  34.3 
percent. ;  in  Peacock's,^  32.7  percent.;  in  Sibson's^  (omitting  his  threat- 
ened or  probable  cases),  52.3  per  cent.;*  in  3552  St.  Bartholomew's  Hos- 
pital cases  analyzed  by  Southey,^  29.8  per  cent. ;  in  Bouilland's  cases, 
quoted  by  Fuller,^  5.7  per  cent. ;  in  Lebert's,^  23.6  per  cent. ;  in  Vogel's,^ 
50  per  cent. ;  in  Wunderlich's,^  26.3  per  cent.  I  am  not  aware  of  any 
analysis,  published  in  this  country,  of  a  large  number  of  cases  of  rheu- 
matism with  reference  to  cardiac  complications,  but  Dr.  Austin  Flint,* 
after  quoting  Sibson's  percentage  of  cases  of  pericarditis,  which  was 
(63  in  326  or)  19  to  the  100,  remarks,  "I  am  sure  that  this  proportion 
is  considerably  higher  than  in  my  experience.'' 

The  frequency  of  cardiac  complications  in  rheumatism  is  influenced  by 
several  circumstances.  Some  unexplained  influence,  such  as  is  implie<l 
in  the  terms  epidemic  and  endemic  constitution,  appears  to  obtain. 
Peacock  found  the  proportion  of  cardiac  complications  in  rheumatism  to 
range  from  16  to  40  per  cent,  during  the  five  years  from  1872  to  1876, 
and  a  similar  variability  is  shown  in  Southey's  statistical  table®  covering 
the  eleven  years  from  1867  to  1877.  Be  it  observed  that  these  variations 
occurred  in  the  same  hospitals  and  under,  it  may  be  presumed,  very  sim- 
ilar conditions  of  hygiene  and  therapeusis.  Youth  predisposes  to  rheu- 
matic inflammation  of  the  heart,  so  that  it  may  still  be  said  that  the 
younger  the  patient  the  greater  the  proclivity.  Of  Fuller's  ciises,  58 
per  cent,  were  under  twenty-one,  and  the  liability  diminished  very 
markedly  after  thirty.  Of  Sibson's  cases,  62  per  cent,  were  under 
twenty-one.  In  infancy  and  early  childhood  the  liability  is  very  great, 
and  at  those  periods  of  life  the  heart,  and  more  especially  the  endocar- 
dium, rarely  escapes ;  and  the  cardiac  inflammation  often  precedes  by  one 
or  two  days  the  articular.  The  careful  observations  of  Sibson  confirm 
the  spirit,  but  not  the  letter,  of  Bouilland's  original  statement,  and  proves 
tliat  the  danger  of  heart  disease  is  greater  in  severe  than  in  mild  cases  of 
acute  rheumatism,  and  that  this  is  especially  true  of  ])ericarditis.  (It  may 
be  remarketl  here,  en  parenthese,  that  the  number  of  joints  affected  is 

*  On  Rheumatium,  Rheumatic  Gout,  etc.,  3d  ed.,  p.  280. 
'  .SV.  ThomoK'H  llnitpiUd  Reports,  vol.  x.  p.  19. 

'  Ileynolds's  Synt.  oj  Med.,  Enj?.  ed.,  vol.  iv.  186. 

*  Tluwe  familiar  wiih  the  accumoy  and  diagnostic  skill  of  the  lamented  Sihson  will  not 
liesitate  lo  add  his  13  caweH  of  very  probable  endocarditis  to  his  170  positive  cjisea  of  car- 
diac inflammation  in  32o  exarni)Ie«  of  acute  rheumatism,  which  will  raise  his  percentage 
to  66.3.  *  Lib.  cit.,  vol.  xiv.  (5.  •  JAb.  cit.,  204. 

'  See  Senator  in  Ziemt^evHn  Cychped.  Pract.  of  Med.,  xvi.  49. 

*  Prod.  Med.,  6th  ed.,  314.  »  Lib.  cU. 
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very  generally  in  proportion  to  the  severity  of  the  attacks.)  However, 
the  mildest  case  of  subacute  rheumatism  is  not  immune  from  cardiac 
inflammation,  and  it  has  occasionally  been  observed  even  in  primary 
chronic  rheumatism.^  Occupations  involving  hard  bodily  labor  or  fatigue, 
whether  in  indoor  or  outdoor  service,  render  the  heart  very  obnoxious 
to  rheumatic  inflammation.  Existing  valvular  disease,  the  result  of  a 
previous  attack  of  rheumatism,  favors  the  occurrence  of  endocarditis  in 
that  disease.  Some  authorities  maintain  that  treatment  modifies  the  lia- 
bility to  rheumatic  affection  of  the  heart,  and  this  will  be  spoken  of 
hereafter.  The  period  of  the  rheumatic  fever  at  wliich  cardiac  inflam- 
mation sets  in  varies  very  much,  but  it  may  be  confidently  stated  that  it 
occurs  most  frequently  in  the  first  and  second  weeks,  not  infrequently 
in  the  third  week,  seldom  in  the  fourth,  and  very  exceptionally  after 
that,  although  it  has  happened  in  the  seventh.  An  analysis  of  Fuller's 
experience^  in  22  cases  of  rheumatic  fever  and  56  of  endocarditis — a 
total  of  78 — shows  that  the  disease  declared  itself  under  the  sixth  day 
in  8  ;  from  the  sixth  to  the  tenth  in  29  ;  from  the  tenth  to  the  fifteenth 
in  17;  from  the  fifteenth  to  the  twenty-fifth  in  18;  and  after  the  twenty- 
fifth  in  6.  The  friction  sound  was  audible  in  Sibson^s  G3  cases  of 
rheumatic  pericarditis — from  the  third  to  the  sixth  day  in  10,  and  before 
the  eleventh  day  in  30,  or  nearly  one-half  of  the  whole.  That  observer 
concludes  "  that  in  a  certain  small  proportion  of  the  cases,  amounting  to 
one-eighth  of  the  whole,''  the  cardiac  inflammation  took  place  at  the 
very  commencement  of  the  disease,  and  simultaneously  with  the  invasion 
of  the  joints.^ 

Of  the  several  forms  of  rheumatic  cardiac  inflammation,  endocarditis 
is  the  most  frequent,  and  in  a  large  proportion  of  cases  it  may  exist 
alone ;  pericarditis  is  also  very  often  observed,  but  it  seldom  is  found 
per  se,  being  in  the  vast  majority  of  cases  combined  with  endo-  and 
occasionally  with  myocarditis.  It  is  generally  the  ordinary  verrucose 
endocarditis  that  obtains.  The  ulcerative  form  occurs  sometimes, 
and  should  be  sus])ected  if  in  a  mild  or  protracted  case  of  acute 
rheumatism  endocarditis  sets  in  with,  or  is  accompanied  by,  rigors, 
and  the  general  symptoms  are  of  pysemic  or  typhoid  character  or 
both,  even  although  an  endocardial  murmur  is  not  present,  for  exten- 
sive vegetating  ulcerative  endocarditis  frequently  exists  without  aud- 
ible murmur.  It  is  remarkable,  as  Osier  has  shown,*  how  few  in- 
stances of  ulcerative  endocarditis  developing  during  the  course  of  acute 
rheumatism  are  reported ;  and  I  would  add  that  by  no  means  all  of  these 
were  examples  of  first  attacks,  chronic  valvular  lesions,  the  consequence 
of  former  illness,  existing  in  many  of  them  at  the  time  of  the  final  acute 
attack.  Southey's^  patient,  and  both  of  Bristowe's,^  had  had  previous 
rheumatic  seizures.  However,  Peabody's  case,^  one  of  Ross's  three  cases,® 
and  Pollock's^  case  appear  to  have  been  examples  of  ulcerative  endocar- 

^  Raynaud,  Nouveau  Did.  de  Med.  et  de  Chir.,  t.  viii.  367.  "  Lib.  cit.,  pp.  77-278. 

'  Lib.  cit.,  p.  209.     See  also  Dickinson  in  Lancet,  i.,  1869,  254;  Bauer  in  Ziemssen'f 
Oycloped.,  vi.  557. 
*  Archives  Medicine,  vol.  v.,  1881 ;  Trans.  International  Med.  Cong.,  vol.  i.  341. 
6  Clin.  Sac.  Trans.,  xiii.  227.  ^  Brit.  Med.  Jour.,  i.,  1880,  798. 

^  Medical  Record  N.  Y.,  24th  Sept.,  1881,  361. 

»  Canada  Med.  and  Surg.  Journ.,  vol.  xi.,  1882,  1,  and  ib.,  vol.  ix.,  1881,  673. 
»  Lancet,  ii.,  1882,  976. 
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ditis  occurring  during  a  first  attack  of  acute  articular  rheumatism.  The 
united  and  thickened  condition  of  two  segments  of  the  aortic  valve  in 
one  of  Ross's  cases  indicates  old-standing  disease,  although  no  history  of 
former  rheumatism  is  given.  Goodhardt^  has  lately  insisted  upon  the 
tendency  of  ulcerative  endocarditis  to  appear  in  groups  or  epidemics,  but 
the  evidence  is  not  conclusive. 

Space  will  not  permit  any  detailed  description  of  the  symptoms  and 
signs  of  endo-  or  pericarditis  :  these  will  be  found  in  their  proper  places 
in  this  work,  but  a  few  observations  are  needed  upon  myocarditis,  which 
occasionally  occurs  in  combination  with  rheumatic  pericarditis,  and  is  a 
source  of  much  more  danger  than  the  latter  is,  per  se.  Dr.  Maclagan^  is 
almost  the  only  authority  who  recognizes  the  occurrence  of  rheumatic 
myocarditis  independently  of  inflammation  of  the  membranes  of  the 
heart.  He  maintains  that  the  rheumatic  poison  probably  and  not  infre- 
quently acts  directly  on  the  cardiac  muscle ;  in  which  case  the  resulting 
inflammation  is  apt  to  be  diffused  over  the  left  ventricle  and  to  produce 
grave  symptoms,  while  in  other  instances  the  inflammatory  process  begins 
in  the  fibrous  rings  which  surround  the  orifices  of  the  heart  (especially  the 
mitral),  extends  to  the  substance  at  the  base  of  the  heart,  and  is  there 
localized.  As  in  this  latter  form  the  inflammation  usually  extends  also 
to  the  valves,  "  any  symptoms  to  which  the  myocarditis  gives  rise  are 
lost  in  the  more  obvious  indications  of  the  valvulitis.''  However,  this 
limited  inflammation  of  the  myocardium  is  not  dangerous.  Dr.  Maclagan 
asserts  that  the  more  diffused  and  dangerous  inflammation  of  the  walls 
of  the  left  ventricle,  while  always  difficult,  and  sometimes  impossible, 
of  diagnosis,  can  be  determined  with  tolerable  certainty  in  some  cases. 
In  this  view,  however,  he  has  been  preceded  by  Dr.  Hayden,^  who 
states  that  the  diagnosis  of  myocarditis  is  quite  practicable  irrespec- 
tive of  the  accompanying  inflammation  of  the  membranes  of  the 
heart. 

From  the  observations  of  the  author  just  named,  as  well  as  of  many 
others,  it  may  be  inferred  that  acute  diffused  myocarditis  of  the  left  ven- 
tricle exists  in  rheumatic  fever  when  either  with  or  without  coexisting 
pericarditis  there  are  marked  smallness,  weakness,  and  frequency  of  pulse, 
anguish  or  pain  or  great  oppression  at  the  prsecordia,  severe  dyspnoea, 
the  respiration  being  gasping  and  suspirious,  feeble,  rapid,  and  irregular 
action  of  the  heart,  great  weakness  of  the  cardiac  sounds,  and  almost 
extinction  of  the  impulse,  evidence  of  deficient  aeration  of  the  blood 
combined  with  coldness  of  surface,  tendency  to  deliquium,  and  when 
these  symptoms  and  signs  cannot  be  fairly  attributed  to  extensive  peri- 
cardial effusion  or  to  pulmonary  disease,  or  to  obstructed  circulation  in  the 
heart  consequent  upon  endocarditis  with  intra-cardiac  thrombosis  or  upon 
rupture  of  a  valve.  It  might,  however,  be  impossible  to  exclude  endo- 
carditis complicated  with  thrombosis,  conditions  which  do  occur  in  rheu- 
matic endocanlitis,  or  a  ruptured  valve,  which,  although  rarely,  has  been 
occasionally  observed.  Grave  cerebral  symptoms,  delirium,  convulsions, 
coma,  though  frequently  present,  are  not  peculiar  to  acute  myocarditis.* 

*  Tram.  Path.  Soc.  London,  xxxiii.  52. 

•  Rheumalvnn:  iU  Nature,  Pathohqy,  and  Succetinful  Treatment,  1881. 

•  DiteoMn  of  the  HeuH  and  Aorta,  1875,  746. 

*  In  illiifltration  Bee  case  by  Southey  in  which  the  symptoms  and  signs  agree  verv  well 
^ith  the  al)ove  HeecriptioD,  and  yet,  although  the  heart's  substance  was  of  dirty-trown 
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Hence,  even  with  the  above  group  of  clinical  facts,  the  diagnosis  at  best 
can  be  but  probable.  The  disease,  too,  may  be  latent,  or,  like  Stanley's^ 
celebrated  case,  produce  disturbances  of  the  cerebral  system  rather  than 
of  the  circulatory. 

Dr.  Maclagan  has  advanced  the  opinion  that  a  subacute  myocarditis  is 
not  of  uncommon  occurrence  in  acute  articular  rheumatism,  and  may  be 
unattended  by  endo-  or  pericarditis.  Such  a  condition,  he  says,  may  be 
diagnosed  when  early  in  the  course  of  the  case  the  heart's  sounds  quickly 
become  muffled  rather  than  feeble.  As  he  quotes  but  one  case^  in  which 
an  autopsy  revealed  alterations  in  the  walls  of  the  heart,  and  as  endocar- 
ditis and  a  little  effusion  in  the  pericardium  coexisted,  it  is  premature  to 
accept  the  evidence  as  final,  and  the  great  importance  of  the  subject 
demands  further  investigation. 

Admitting  with  Fuller  the  occasional  deposition  of  fibrin  upon  the 
valves  and  endocardium  in  rheumatic  fever  independently  of  endocarditis, 
the  murmur  resulting  therefrom  could  not  be  reliably  distinguished  from 
that  of  inflammatory  origin.  It  remains  to  speak  briefly  of  temporary 
incompetence  of  the  mitral  and  tricuspid  valves  and  their  dynamic  mur- 
murs, and  of  hseraic  murmurs.  Occasionally,  in  severe  cases  of  rheumatic 
fever,  more  especially  in  the  advanced  stage,  there  may  be  heard  a  systolic 
murmur  of  maximum  intensity  either  in  the  mitral  area  or  over  the  body 
of  the  left  ventricle,  unaccompanied  by  accentuation  of  the  second  sound, 
Dr,  as  a  general  rule,  by  evidence  of  pulmonary  obstruction.  Such  mur- 
murs are  apt  to  be  intermittent,  and  as  they  disappear  on  the  return  of 
iiealth,  they  have  been  satisfactorily  referred  to  temporary  weakness  of 
the  walls  of  the  heart,  so  that  the  auriculo-ventricular  orifices  are  not 
sufficiently  contracted  during  the  ventricular  systole  for  their  valves  to 
close  them,  and  regurgitation  follows.  Yet,  inasmuch  as  Stokes  distinctly 
mentions  the  absence  of  murmur  in  many  cases  of  softening  of  the  heart 
in  typhus,  it  is  probable  that  an  excessive  weakness  of  the  ventricular  wall 
is  incompatible  with  the  production  of  murmur,  and  that  the  presence  of 
murmur  in  such  circumstances  is  evidence  of  some  remaining  power  in 
the  heart. 

Dr.  D.  West^  has  published  some  .cases  of  acute  dilatation  of  the  heart 
in  rheumatic  fever  which  strongly  corroborate  these  views.  Tlie  murmur 
in  one  of  them  became  appreciable  only  as  the  heart's  sounds  increased  in 
loudness  and  the  dilatation  lessened.  One  ended  fatally,  and  acute  fatty 
degeneration  of  the  heart's  fibres  was  found  in  patches.''  I  believe  that 
some  of  these  temporary  mitral  murmurs  in  acute  rhematism  depend  upon 
a  moderate  degree  of  valvulitis  quite  capable  of  complete  resolution. 
Sibson^  ha.s  lately  stated  that  he  has  ^let  with  the  murmur  of  tricuspid 
regurgitation  without  a  mitral  murmur  in  13  out  of  107  cases  of  rheu- 
matic endocarditis,  and  with  a  recent  mitral  murmur  in  27  out  of  60 

color  and  the  striation  of  its  fibre  lost,  Southey  did  not  believe  these  appearances  due  to 
carditis.     {Clin.  Trans.,  xiii.  p.  29.)  ^  Med.-Ghir.  Trans.,  vol.  vii. 

2  Lib.  oil.,  p.  175.  3  jSarth.  Hosp.  Repts.,  xiv.  228. 

*0n  this  subject  see  Stokes,  Bis.  Heart  and  Aorta,  pp.  423,  435,  502;  Stark,  Archives 
yeneralesde  Med.,  1866;  DaCosta,  American  Journal  Med.  Set.,  July,  1869;  Hayden,  Dis. 
Heart  and  Aorta,  1875;  Balfour,  CUn.  Lects.on  Heart  and  ^orto,  1876;  Cuming,  Dublin 
Quart.  Jour.  Med.  Sei.,  May,  1869 ;  Nixon,  ib.,  June,  1873.  I.  A.  Fothergill  has  seen 
several  cases  in  which  such  mitral  murmurs  have  followed  sustained  effort  in  boys,  and 
have  disappeared  after  a  time:  The  Heart  and  its  Diseases,  2d  ed.,  1879,  p.  177, 

^  Reynolds's  System.  Med.,  Eng.  ed.,  vol.  iv.  463. 
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cases.  "  The  tricuspid  murmur  generally  comes  into  play  about  the  tentli 
or  twclftli  day  of  the  primary  attack,  along  with  symptom?  of  greal 
general  illness ;"  it  appears  earlier,  as  a  rule,  in  those  cases  in  which  it  is 
associated  with  mitral  regurgitation  than  when  it  exists  alone ;  it  is  of 
variable  duration,  but  usually  short — from  one  to  nineteen  days  or  more. 
He  regards  it  as  of  non-inflammatory  origin,  and  dependent  upon  regurgi- 
tation due  to  the  so-called  safety-valve  function  of  the  tricuspid  valve; 
and  when  limitetl  to  the  region  of  the  right  ventricle  he  infers  that  it  is 
usually  the  eflect  and  the  evidence  of  endocarditis  affecting  the  left  side 
of  the  heart.  These  novel  statements  are  confirmed  by  the  observations 
of  Parrot,  Balfour,  and  William  Russell,^  which  go  to  prove  that  tricus- 
pid regurgitation  occurs  frequently  in  the  more  advanced  stages  of  debil- 
ity. No  other  authority  than  Sibson,  however,  insists  upon  its  frequent 
occurrence  in  acute  rheumatism. 

The  anaimia  which  is  so  striking  a  symptom  of  rheumatic  fever,  especi- 
ally when  several  joints  are  severely  inflamed,  coexists  very  frequently  with 
a  systolic  basic  murmur,  which  is  most  often  louder  over  the  pulmonary 
artery  (in  second  left  intercostal  space  and  more  or  less  to  left  of  sternum'j 
than  over  the  aorta.  The  murmur  may  appear  early  in  the  disease,  bu* 
sets  in  most  frequently  when  the  disease  is  subsiding.  When  thus  appear- 
ing late  in  a  case  accompanied  by  endocarditis  and  pulmonary  congestion, 
it  is  of  favorable  omen  and  indicates  improvement  in  the  thoracic  affec- 
tion. The  growing  opinion,  however,  respecting  so-called  ancemic  mur- 
murs is,  that  they  depend  chiefly  upon  regurgitation  through  the  tricuspid 
orifice,  although  Dr.  W.  Russell  refers  them  to  pressure  of  a  distended 
left  auricle  upon  the  pulmonary  artery.^ 

Pulmonary  affections  in  form  of  pleuritis,  pneumonia,  or  bronchitis  are 
common  complications  of  rheumatic  fever.  Adding  Latham's,^  Fuller's,* 
Southey's,^  Gull  and  Sutton's,^  Pye-Smith's,^  and  Peacock's®  cases  togeth- 
er, we  have  a  total  of  920  in  which  some  one  or  more  of  the  above  pul- 
monary affections  obtained  in  109  instances,  or  11.8  per  centum.  A 
further  analysis  of  Latham's  and  Fuller's  cases  shows  that  it  is  especially 
wlien  rheumatic  fever  is  complicated  with  cardiac  disease  that  the  lungs 
suffer ;  thqs,  pulmonary  affections  obtained  in  26.5  per  cent,  of  cases 
complicated  with  heart  disease,  and  in  only  7  per  cent,  of  cases  free  from 
that  disease.  It  is  more  especially  when  pericarditis  complicates  rheu- 
matic polyarthritis  that  pulmonary  affections  occur.  Thus,  these  were 
found  in  onl-y  10.5  per  cent,  of  cases  of  recent  rheumatic  endocarditis,  in 
68  per  cent,  of  cases  of  pericarditis,  and  in  71  per  cent,  of  cases  of  endo- 
pericarditis.  The  tendency  which  inflammation  of  the  pericardium  has 
to  extend  to  the  pleura  probably  partially  accounts  for  the  more  frequent 
association  of  the  pulmonary  affections  with  rheumatic  peri-  than  with 
rheumatic  endocarditis.  (Sibson  found  pleuritic  pain  in  the  side  twice  as 
frequent  in  jKiricarditis,  usually  accompanied  with  endocarditis  (31  in  63), 
as  in  simple  endocarditis,  26  in  108.®)  But  the  greater  severity  of  those 
cases  of  rheumatic  fever  complicated  with  peri-  or  endo-pericarditis  must 
also  liave  a  decided  influence  in  developing  the  pulmonary  affections. 

»  See  Brit.  Med.  Jour.,  i.  1883, 1053.  « Ih.,  10G5. 

•  I^atham'B  }Vork»,  Syd.  Soc.,  i.  98  et  seq.  *  Lib.  ciL,  317. 

•  JiarthnloinevD  HoKpiial  Reports,  xv.  14.  •  Guy's  Hosp.  Reports,  3d  Series,  xi.  434. 
»  lb.  xix.  324.  8  St.  Thomas's  Hospital  Reports,  x.  12-17. 

•  R«yDol<la'8  System  Med.,  iv.  233. 
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Pueuraonia  aud  pleuritis  are  very  frequently  double  in  rheumatic  fever, 
and  are  often  latent,  requiring  a  careful  physical  examination  for  their 
detection.  So  suddenly  does  the  exudation  take  place  in  some  cases  of 
rheumatic  pneumonia  that  the  first  stage  is  not  to  be  detected  either  by 
symptoms  or  signs.  On  the  other  hand,  in  some  cases  the  absence  of  the 
typical  signs  of  hepatization,  tlie  want  of  persistence  in  the  physical  signs, 
and  their  rapid  removal,  and  even  in  rare  instances  an  obvious  alternation 
between  the  pulmonary  and  the  articular  symptoms,  suggest  that  the 
process  often  stops  short  of  true  hepatization,  and  partakes  rather  of 
congestion  and  splenization,  with  or  without  pulmonary  apoplexy — a  view 
which  has  been  occasionally  confirmed  by  the  autopsy.^ 

Active  general  congestion  of  the  lungs  has  occasionally  been  observed 
in  this  disease,  and  has  proved  fatal  in  five  minutes^  and  in  an  hour  and 
a  half?  from  the  invasion  of  the  symptoms.  The  rheumatic  poison  fre- 
quently excites  pleuritis,  some  of  the  characters  of  which  are — the  sudden- 
ness with  which  free  effusion  occurs;  the  promptness  with  which  it  is 
removed,  only  perhaps  to  invade  the  other  pleura,  and  then  to  reappear 
in  the  cavity  first  affected ;  the  diffusion  of  the  pain  over  the  side  and  its 
persistence  during  the  effusion ;  and  its  frequent  concurrence  with  peri- 
carditis, and  in  children  with  endocarditis ;  its  little  tendency  to  become 
chronic,  and  its  marked  proclivity  to  become  double.  It  is  often  latent 
aud  unattended  with  pain.  Sibson  asserts  that  if  in  rheumatic  pericar- 
ditis "  pain  over  the  heart  is  increased  or  excited  by  pressure  over  the 
region  of  the  organ,  it  may  with  an  approach  to  certainty  be  attributed 
to  inflammation  of  the  pleura,'^  etc.  The  product  of  the  inflammation  is 
commonly  serous,  but  occasionally  purulent. 

The  disturbances  of  the  nervous  system  are  amongst  the  most  import- 
ant complications  of  acute  rheumatism,  and  are  due  either  to  functional 
disorder  or  very  rarely  to  obvious  organic  lesions  of  the  nerve-centres  or 
their  membranes.  The  dominant  functional  disturbance  may  be  delirium, 
which  is  greatly  the  most  frequent ;  or  coma,  which  is  rare ;  or  chorea, 
very  frequently  observed  in  children ;  or  tetaniform  convulsions,  which 
occur  very  seldom  per  se.  As  a  rule,  two  or  more  of  these  forms  coexist 
or  alternate  with  or  succeed  one  another,  and  the  grouping,  as  well  as  the 
variety,  of  tlie  symptoms  may  be  greatly  diversified.  In  127  observa- 
tions there  were  37  of  delirium  only,  7  of  convulsions,  17  of  coma  and 
convulsions,  54  of  delirium,  convulsions,  and  coma,  3  of  other  varieties 
(OUivier  et  R.,  cited  by  Besnier). 

Rheumatic  Delirium. — Either  with  or  without  subsidence  of  the  articu- 
lar inflammation,  abo^it  from  the  eighth  to  the  fourteenth  day  of  the  ill- 
ness, but  occasionally  at  its  beginning,  or  sometimes  on  the  eve  of  appa- 
rent convalescence,  the  patient  becomes  restless,  irritable,  excited,  and 
talkative ;  sleep  is  wanting  or  disturbed ;  some  excessive  discharge  from 
the  bowels  or  kidneys  occasionally  occurs  ;  profuse  perspiration  is  usually 
present,  and  may  continue,  but  frequently  lessens  or  altogether  ceases ; 
the  skin  becomes  pungently  hot,  the  temperature  generally — not  always, 
however — rising  rapidly  toward  a  hyperpyrexial  point,  and  ranging  from 

*  Vide  Stnrges,  Natural  History  and  Relations  of  Pneumonia,  1876,  pp.  70-78;  T. 
Vasquez,  Tliese,  I)es  complications  Pleuro-pulmonaires  du  Rheumadsine  Artie.  Aujue,  PariB, 
1878,  pp.  25-31 ;  M.  Duveau,  Dictionnaire  de  Med.  etde  Chir.,  t.  xxviii.  p.  443. 

^  These  d'Aigue  pleur.,  18G6,  par  B.  Ball. 

'  M.  Aran,  quoted  by  Vasquez,  lib.  ciL,  p.  14. 
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104°  to  111° ;  and  transient  severe  headache  and  disturbances  of  special 
sense  sometimes  obtain.  At  a  later  period,  or  from  the  outset  in  hyper 
acute  cases,  flightiness  of  manner  or  incoherence  in  ideas  is  quickly  suc- 
ceeded either  by  a  low  muttering  delirium,  twitchings  of  the  muscles, 
violent  tetaniform  movements  and  general  tremors,  and  a  condition  per- 
haps of  coma-vigil,  or  by  an  active,  noisy,  even  furious,  delirium.  The 
articular  pains  are  no  longer  complained  of,  and  sometimes  the  local  signs 
of  arthritis  also  quickly  disappear ;  but  neither  statement  is  uniformly 
true.  The  pulse  becomes  rapid;  prostration  extreme;  semi-conscious- 
ness or  marked  stupor  gradually  or  rapidly  supervenes ;  the  temperature 
continues  to  rise  ;  the  face,  previously  pale  or  flushed,  becomes  cyanotic ; 
and  very  frequently  death  ensues,  either  by  gradual  asthenia  or  rapid 
collapse,  often  preceded  by  profound  coma  or  rarely  by  convulsions. 
Deep  sleep  often  precedes  prompt  recovery. 

The  duration  of  the  nervous  symptoms  varies  from  one  or  two,  or  more 
usually  six  or  seven,  hours  in  very  severe  cases,  to  three  or  four  days  in 
moderate  ones,  or  occasionally  seven,  eight,  or  sixteen^  or  twenty-nine 
days*  in  unusually  protracted  cases.  In  the  last-mentioned,  however, 
the  delirium  is  not  usually  constant,  and  frequently  disappears  as  the 
temperature  falls,  and  recurs  when  its  rises.  Moreover,  a  rapid  and 
extreme  elevation  of  temperature  is  frequently  altogether  wanting. 

No  real  distinction  can  be  established  between  these  protracted  cases 
of  rheumatic  delirium  and  so-called  rheumatic  insanity,  in  which  occur 
prolonged  melancholia,  with  stupor,  mania,  hallucinations,  illusions,  etc., 
often  associated  with  choreiform  attacks.  This  variety  may  be  of  short 
duration  or  continue  until  convalescence  is  established,  or  may  rarely  per- 
sist after  complete  recovery  from  the  articular  affection. 

Coma  may  occur  in  acute  rheumatism  without  having  been  preceded  or 
followed  by  delirium  or  convulsions,  although  it  is  very  rare ;  and,  like 
delirium,  it  may  obtain  without  as  well  as  with  peri-  or  endocarditis  or 
hyperpyrexia.  It  usually  proves  very  rapidly  fatal.  In  Priestly's  case, 
an  anaemic  woman  of  twenty-seven,  during  a  mild  attack  of  acute 
rheumatism,  one  night  became  restless ;  at  3  a.  m.  the  pain  suddenly  left 
the  joints ;  apparent  sleep  proved  to  be  profound  coma,  and  at  6  A.  M. 
she  was  in  articulo  mortis.^  Southey  relates  the  history  of  a  girl  of 
twenty  who,  without  previous  delirium  or  high  temperature,  suddenly 
became  unconscious,  and  died  in  half  an  hour.*  One  of  Wilson  Fox's 
cases  had  become  completely  comatose,  and  was  apparently  dying  nine 
hours  after  the  temperature  had  rapidly  risen  to  109.1°,  when  she  was 
restored  to  consciousness  by  a  cold  bath  and  ice  to  her  chest  and  spine.* 

Con-'ulsions  of  epileptiform,  choreiform,  or  tetaniform  character  fre- 
quently succeed  the  delirium,  but  in  exceptional  cases  they  occur  independ- 
ently of  it,  and  may  even  prove  fatal. 

Besides  the  choreiform  disturbances  which  occur  in  connection  with 
delirium,  stujwr,  tremor,  etc.  in  cerebral  rheumatism,  simple  chorea  is 

*  Southej's  caae.  Clin.  Soe.  TVaru.f  xiii.  p.  25.  Sleeplessness  preceded  it  for  four  days, 
and  there  was  no  nyperj^yrezia. 

'Graham's  case,  to.,  vi.  p.  7.  Delirium  set  in  on  the  seventh  day  of  illness,  and  three 
days  after  invaaion  of  joints.  Tem[>erature  104.8°  early  in  disease;  never  exceeded  106°, 
probably  owing  to  repeated  uae  of  cold  baths.    Temperature  at  death,  104.2°. 

»  Dine^,  ii.,  1870,  467.  «  Clin.  Soc.  IVana.,  xiiL  p.  29. 

*  The  Treatment  of  Hyperpyrexia,  1 87 1 ,  4. 
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frequently  observed  as  a  complication  or  a  sequence,  or  evCL  as  an  ante- 
cedent, of  acute  articular  rheumatism,  and  they  occasionally  alternate  in 
the  same  patient  and  in  the  same  family.  Chorea  is  perhaps  most  fre- 
quently seen  in  mild  cases  and  in  the  declining  and  convalescent  stages  of 
rheumatic  fever,  and,  while  very  common  in  childhood  and  adolescence 
(five  to  twenty),  it  is  very  rare  later  in  life. 

Such  are  the  chief  functional  disturbances  of  the  brain  met  with  in 
rheumatic  fever,  and  the  post-mortem  examination  reveals  in  them  either 
quite  normal  naked-eye  appearances,  or  more  frequently,  especially  in 
rapidly  fatal  cases,  general  congestion  of  the  pia  mater,  and  to  a  less 
degree  of  the  cerebral  substance,  or  in  more  protracted  cases  a  greater  or 
less  increase  of  transparent  or  opalescent  serum  in  the  subarachnoid  space 
and  ventricles.  The  serum  may  be  slightly  or  deeply  tinged  with  blood. 
If  the  serous  or  sero-sanguinolent  effusion  be  considerable,  the  encephalic 
mass  or  portions  of  it  may  be  anaemic.  But  besides  these  conditions, 
which  are  also  commonly  observed  in  many  other  febrile  diseases,  and 
which  are  probably  only  concomitants  of  the  functional  disturbance  arising 
in  the  advanced  stage  of  acute  articular  rheumatism,  certain  organic  affec- 
tions of  the  nervous  centres  or  their  membranes  occasionally  occur  in  this 
disease,  and  are  plainly  the  cause  of  the  cerebral  disturbance  observed 
during  life.  Cerebral  meningitis,  although  very  rare  as  a  complication  of 
acute  articular  rheumatism,  except  in  certain  hot  climates,  like  that  of 
Turkey,^  does  occur,  and  lymph  or  pus  is  found,  usually  over  the  convex- 
ity of  the  brain,  but  sometimes  at  the  base  and  down  the  cord.^  The 
symptoms  of  rheumatic  cerebral  meningitis  are  very  like  those  of  rheu- 
matic delirium ;  vomiting,  and  even,  but  less  frequently,  pain  in  the  head, 
may  be  absent,  while  hyperpyrexia  may  coexist  (Foster^s  case),  although 
not  necessarily  present.  Should  the  pulse  from  being  frequent  become 
slow  and  irregular,  and  any  paralytic  symptoms  ensue,  meningitis  may 
be  suspected.  In  some  of  these  cases  the  meningitis  is  a  consequence  of 
ulcerative  endocarditis  and  embolism  of  the  cerebral  vessels,^  but  in  others 
it  obtains  without  endocarditis  or  any  purulent  formation  elsewhere  than 
in  the  meninges,  as  there  is  probably  a  true  rheumatic  localization  like 
pericarditis.  The  articular  inflammation  may  continue  after  the  invasion 
of  the  meningitis,  or  the  latter  may  promptly  follow  the  disappearance 
of  the  former,  as  though  a  metastasis  of  morbid  action  had  taken  place.* 
In  many  instances,  according  to  OUivier,  Ranvier,  Behier,  and  others, 
although  the  macroscopic  signs  of  meningitis  are  absent,  the  microscope 
detects  proof  of  its  presence  in  the  existence  of  an  increased  number  of 
vessels,  fatty  granulations  on  their  walls,  proliferation  of  nuclei  and  capil- 
lary extravasations — histological  conditions  identical  with  those  found  in 
the  mild  degrees  of  rheumatic  inflammation  of  the  joints. 

Embolism  of  the  cerebral  arteries,  producing  meningitis,  or  more  fre- 
quently softening  of  the  cerebral  substance  or  hemorrhage,  or  proving 

^  Senator,  in  Ziemssen,  xvi.  50. 

'  Watson's  Prac.  Physic,  1872,  Am.  ed.  vii.  335 ;  Fyfe,  Med.  Gazette,  vol.  xxix.  703  ; 
Fuller,  lib.  cit.,  302;  Leudet,  Clin.  Medicate,  139;  Dowse,  London  Lancet,  ii.  1872,  9; 
Foster,  ih.,  ii.  1868,  115;  Hicks,  New  York  Medical  Record,  Nov.,  1878,  404. 

'  That  ulcerative  endocarditis  frequently  produces  meningitis  is  illustrated  by  Osier's 
cases,  4  out  of  7  of  which  were  complicated  with  purulent  meningitis :  Transacthns  of 
Internaiional  Med.  Congress,  1881,  i.  344. 

*  See  a  case  reported  by  W.  L.  Eamsey  in  New  York  Medical  Rec&rd,  i.,  1881,  p.  9. 
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fatal  before  necrobiosis  has  time  to  set  in,  is  an  occasional  complication  of 
acute  articular  rheumatism.  A  young  lady,  while  under  my  care  suffer- 
ing from  her  fii-st  attack  of  articular  rheumatism  complicated  with  endo- 
carditis, became  suddenly  hemiplegic  and  aphasic,  and  died  twelve  hours 
later.  In  a  girl  of  thirteen,  the  subject  of  acute  articular  rheumatism 
complicated  with  ulcerative  endocarditis,  riglit  hemiplegia  suddenly  occur- 
red, and  at  the  autopsy  Bristowe  found  an  embolon  in  the  left  middle 
cerebral  artery  and  a  softened  area  in  the  left  corpus  striatum.  Bradbury 
ro|>orts  a  primary  acute  rheumatism  with  endocarditis,  delirium,  and 
coma,  but  without  paralysis,  in  Avhich  a  plug  was  found  in  the  right 
middle  cerebral  artery,  but  the  brain  was  quite  healthy.^ 

Vciy  much  the  same  observations  are  applicable  to  the  disturbances  of 
tlie  spinal  cord  and  its  envelopes  in  rheumatic  fever  as  have  been  made  in 
reference  to  those  of  the  cerebrum  and  its  coverings.  They  may  exist  with 
or  without  any  alteration  of  the  cord  or  membranes  to  which  they  can  be 
reliably  referreil ;  that  is  to  say,  they  may  be  simply  functional  in  the 
peculiar  sense  in  which  that  word  is  now  understood,  or  they  may  be 
connected  with  obvious  structural  changes,  and  chiefly  with  those  indi- 
cating inflammation  of  the  membranes  or  substance  of  the  cord.  The 
sj)inal  syn)]>toms  may  ]n'ecede  the  articular  affection,  but  generally  appear 
after  it.  Tiicy  sometimes  closely  resemble  those  of  idiopathic  tetanus,* 
or  of  spinal  meningitis,  or  of  myelitis,  or  of  meningo-myelitis ;  and  in 
the  last  case,  along  with  severe  rachialgia,  muscular  rigidity,  cutaneous 
and  muscular  hyperajsthesia,  and  neuralgic  pains,  there  will  occur  numb- 
ness and  more  or  less  paralysis  of  the  lower  extremities,'  bladder,  and 
rectum  (paraplegia).  These  spinal  disturbances  may  or  may  not  be  accom- 
panied by  hyj)erpyrexia,  and  when  simply  functional  they  are  usually 
less  severe  and  persistent,  have  a  greater  tendency  to  alternate  with  one 
another  and  with  the  articular  affection,  and  are  more  amenable  to  treat- 
ment, than  when  due  to  those  very  rare  complications  of  rheumatic  fever, 
spinal  meningitis  or  meningo-myelitis.  The  inflammation  may  involve 
both  the  cerebral  and  spinal  membranes  at  the  same  time. 

The  causes  of  these  disturbances  of  the  nervous  system,  when  not 
attributable  to  appreciable  lesions,  such  as  congestion,  inflammation, 
hemorrhage,  embolism,  thrombosis,  and  softening,  are  not  established. 
The  following  appear  to  be  reasonable  conclusions  from  the  facts  at 
present  known : 

The  most  constant  condition,  and  without  which  these  cerebral  symp- 
toms very  rarely  arise,  appears  to  be  some  susceptibility  or  \iilner- 
ability  of  the  nervous  system,  inherited  or  acquired,  rendering  it  apt  to 
be  disturlxid  by  influences  which  less  susceptible  centres  would  success- 
fully resist.  Trousseau,  who  has  especially  advocated  this  view,*  con- 
sidered iutemj>erance  in  the  use  of  spirits  to  be  a  frequent  source  of  this 
nervous  j)redis|)osition.  Accepting  this  neurotic  predisposition  as  the 
factor  gcuemlly  present  when  acute  articular  rheumatism  is  complicated 

*  Lancet,  ii.,  1870,  148;  also  a  case  in  Ixincet,  i.,  1882,  p.  605:  in  eighth  week  of  eub- 
sctite  articular  rheiinialism;  embolism;  riglit  hemiplegia.  Autopsy:  large  vegetations 
on  vnlve«;  obstruction  in  middle  cerebral  artery. 

*Hright*«  case,  2,   Med.-Chirurgical   Tranmcdonn,  xxii.  4;    Dr.  E.   C.  Mnnn,    N.    Y 
Mediatl  Record,  1875,  38;  Bouilland,  TraUS  aur  lex  Maladies  du  Oomr,  t.  i.  p.  33. 
•Leiidel.  lib,  eit.,  p.  139;  Dowse,  Lancet,  i.,  1872,  9. 

•  ain.'Med^  Svd.  ed.,  i.  513  «/  aeq. 
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with  disturbances  of  the  nerve-centres,  we  may  inquire  what  are  the 
circumstances  in  the  disease  capable  of  developing  into  activity  Ihe  pre- 
disposition. 

IJuquestionably,  the  existence  of  acute  pericarditis,  or  of  endocarditis, 
or  of  inflammation  of  the  lungs  or  pleura,  is  one  of  those  conditions. 

Probably  hyperpyrexia  acts  in  some  cases  as  an  exciting  cause  of  the 
nervous  phenomena,  for  while  the  delirium  preceded  the  hyperpyrexia  in 
6  cases,  it  accompanied  it  in  19  and  followed  it  in  10;^  and  the  nervous 
symptoms  disappear  when  the  hyperthermia  is  removed  by  the  employ- 
ment of  cold,  and  recur  with  the  return  of  high  temperature.  The 
plienomena  of  sunstroke  and  heat-apoplexy  prove  that  a  high  temper- 
ature is  capable  of  producing  convulsions  and  coma.  That  these  grave 
cerebral  disturbances  are  so  infrequent  in  acute  rheumatism  (obtaining 
in  about  3  or  4  per  cent,  only)  is  probably  owing  to  the  usual  moderate 
range  of  temperature  and  the  rarity  of  hyperj^yrexia  in  the  disease. 
Still,  while  hyperpyrexia  is  a  disturber  of  cerebro-spinal  function,  too 
much  importance  must  not  be  attached  to  it,  for  not  only  does  such 
disturbance  very  frequently  precede  the  hyperpyrexia,  but  there  are 
many  facts  indicating  that  the  hyperpyrexia  is  itself  very  frequently, 
like  the  delirium,  tremor,  and  coma  which  precede  or  accompany  it,  but  a 
consequence  of  disorder,  usually  of  a  paralyzing  kind,  of  the  nerve- 
centres.  It  has  been  met  with  in  lesions  of  the  pons,  in  tetanus,  in 
injuries  of  the  cord,  in  some  cases  of  non-inflammatory  softening  of  the 
brain  and  of  cerebral  hemorrhage ;  that  is,  in  a  class  of  affections  not 
belonging  to  the  specific  fevers,  but  to  those  directly  disturbing  or 
destroying  the  functions  of  the  nerve-centres.  And  cases  of  acute 
rheumatism  do  rarely  occur  in  which  a  very  high  temperature  is  not 
accompanied  by  cerebral  disturbances.  Sibson  quotes  two  such,^  one 
of  which,  with  a  temperature  of  110.8°,  was  only  restless  and  talked 
when  asleep,  and  the  other,  with  a  temperatnre  of  106.3°,  presented  only 
vomiting  and  dyspnoea.  Cardiac  inflammation  was  absent  in  both.  Da- 
Costa  relates  one  in  his  valuable  paper  upon  cerebral  rheumatism  in 
which,  although  the  temperature  was  110°,  no  cerebral  symptoms  nor 
cardiac  affection  existed.^ 

The  goodly  number  of  instances  lately  published  in  which  grave 
cerebral  symptoms  have  obtained  in  acute  articular  rheumatism  at  ordi- 
nary febrile  temperatures,  while  they  prove  that  hyperthermia  is  not  an 
essential  condition  productive  of  such  symptoms,  require  to  be  explained. 
Some  such,  no  doubt,  have  been  instances  of  marked  predisposition,  so 
that  a  moderate  febrile  temperature  or  some  complication  sufficed  to 
disturb  the  brain,  as  we  see  in  typhoid  and  other  fevers,  in  pneumonia, 
etc.  If  there  be  a  rheumatic  poison — which  has  not  yet  been  proved — 
it  may,  in  predisposed  persons,  produce  the  cerebral  symptoms.  The 
argument*  that  such  poison  should  produce  inflammation  of  the  nervous 
centres  if  it  acted  directly  on  them  is  not  convincing.  It  need  not  neces- 
sarily produce  simihir  alterations  in  serous  or  synovial  membranes  and  in 
nervous  tissues.      Many  toxic  agents  disturb,  and  even  suspend,   the 

^  "  Abstract  Eeport  upon  Hyperpyrexia  in  Ac.  Eheum.,"  Brit.  Med.  Jour.,  1882,  p.  807. 
'  Lib.  ciL,  p.  264. 

'This  essay  contains  a  record  of  11  cases  of  cerebral  rheumatism  and  several  autopsies: 
Am.  Jour.  Med.  ScL,  69,  1845,  p.  36,  case  xi. 
*  Maclagan,  Rheumatism :  Its  Nature,  Pathology,  etc.,  1881,  287. 
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oerebro-spinal  functions,  and  leave  no  appreciable  changes  in  them.  Do 
these  cases  prove  that  there  is  something  peculiar  to  rheumatic  fever 
which  tends  to  disturb  the  nervous  centres  ?  Hardly ;  for  while  such 
disturbance  is  comparatively  rare  in  that  disease,  it  is  observed  fre- 
quently in  many  other  febrile  affections,  notably  in  typhus,  scarlatina, 
and  small-pox ;  and  as  in  these,  so  in  rheumatic  fever,  it  is  more  often 
observed  in  the  severe  than  in  the  mild  cases,  as  though  it  were  a  part 
of  the  systemic  disturbance  incident  to  the  febrile  affection  and  largely 
proportionate  to  its  severity. 

Yet  there  is  something  special  in  acute  rheumatism  which  perhaps  has 
to  do  with  the  occurrence  as  well  as  the  severity  of  the  cerebro-spinal 
symptoms  and  of  the  hyperpyrexia ;  viz.  the  long  duration  and  severity 
of  the  pain,  and  the  number  and  importance  of  the  parts,  in  addition  to 
the  articulations,  which  are  one  after  the  other  or  simultaneously  involved 
in  severe  inflammation — peri-,  endo-,  myocardium,  lungs,  pleura,  etc.  Per- 
haps in  no  other  acute  febrile  disease  are  so  many  distinct  and  important 
organs  involved  in  inflammation  at  the  same  time  or  in  rapid  succession ; 
and  it  is  no  wonder  that  the  functions  of  the  nervous  system  should  in 
consequence  become  greatly  depressed,  exhausted,  or  disturbed. 

The  kidneys  appear  very  rarely  to  suffer  serious  disease  in  acute 
rheumatism,  if  we  except  embolism  of  their  arteries  due  to  endocarditis ; 
and  it  is  very  doubtful  whether  the  rare  instances  ^  in  which  an  acute 
parenchymatous  nephritis  has  been  observed  in  acute  rheumatism  can  be 
referred  to  direct  rheumatic  inflammation,  or  not,  rather,  to  the  oper- 
ation of  the  exposure  which  induced  the  rheumatism.  Further  investiga- 
tion is  needed  to  determine  whether  interstitial  nephritis  is  even  very  ex- 
ceptionally an  indirect  consequence  of  rheumatism,  as  Lancereaux  admits. 

The  other  complications,  being  of  less  importance,  must  be  but  barely 
alluded  to.  A  pharyngitis  attended  with  severe  dysphagia  and  high 
fever  occasionally  precedes  the  other  symptoms  or  occurs  in  the  early 
stage  of  the  disease.  Gastralgia,  enteralgia,  simple  serous  diarrhoea,  and 
dysentery  also  rarely  occur  in  acute  rheumatism.  That  they  are  some- 
times, at  least,  truly  rheumatic  appears  probable  from  the  circumstance 
that  they  may  precede,  follow,  or  alternate  with  the  articular  affection, 
and  are  all  intensely  painful.  I  have  but  once  met  with  acute  peritonitis 
as  a  complication  of  acute  rheumatism ;  the  immunity  of  this  serous 
membrane  from  rheumatic  inflammation  is  an  inexplicable  anomaly  in 
view  of  the  proclivity  of  the  pericardium  and  pleura  to  that  process. 
Cystitis  and  orchitis  are  rare. 

Several  cutaneous  affections  are  not  unfrequently  observed  in  relation 
with  acute  rheumatism.  Besides  sudamina  and  miliaria  rubra,  which 
are  very  common  as  consequences  of  the  excessive  perspiration,^  there 

*8ee  DaCosta's  caaea  1  and  2,  Cerebral  Rheumatijm,  lib.  cit.;  case  1  certainly  favors  the 
view  that  either  the  rheumatic  poison,  if  there  be  such,  or  the  constitutional  disturbance 
incident  to  acute  polyarticular  rheumatism,  may  sometimes  produce  nephritis.  See  also 
aca^  by  A.  Deroye,  Thfcse,  Doctoral,  Paris,  1S74,  quoted  by  P.  Coubere  in  Contribution 
d  P Etude  de»  ComplieatioriM  Renales  du  Rhrnnuitisme  Artie.  Aigue,  Paris,  1877. 

*  Dr.  J.  T.  Metcalfe  of  New  York  many  venrs  ago  showed  me  a  case  of  rheumatic  fever 
in  which  the  sweat-vesicles  had  run  together,  forming,  instead  of  the  usual  pearly  glob- 
ular vesicles,  irregular  flat  blebs,  some  of  them  equal  in  area  to  seven  or  nine  prinjary 
vesicles,  filled  with  transparent  fluid,  and  this  fluid  could  be  displaced  by  pressure  to 
adjacent  parts,  as  though  it  lay  simplv  under  the  superficial  epidermic  layer.  I  hav« 
■een  tevenl  similar  cases  sinoe. 
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are  others  which  may  be  themselves  rheumatic  manifestations.  Such  are 
especially  erythema  marginatum/  e.  papulatum,  and  e.  nodosum.  A 
well-marked  urticaria  frequently  precedes  acute  rheumatism  in  a  friend 
of  the  writer's ;  it  may  occur  during  its  course  or  soon  after  the  cessation 
of  the  pains.  Scarlatiniform  eruptions  are  occasionally  observed,  and 
very  rarely  punctiform  hemorrhages — peliosis  rheumatica  or  rheumatic 
purpura.  The  purpuric  symptom  may  be  accompanied  by  erythema  or 
urticaria,  and  may  precede,  accompany,  or  alternate  with  other  rheumatic 
manifestations.  Unlike  purpura  variolosa  and  idiopathic  purpura 
hsemorrhagica,  this  variety  appears  to  be  free  from  danger. 

Besides  a  slight  local  oedema  affecting  the  malleoli,  scrotum,  eyelids, 
etc.,  or  accompanying  the  cutaneous  eruptions  just  mentioned,  a  more 
decided  infiltration  of  the  subcutaneous  cellular  tissue  occasionally  exists 
in  the  vicinity  of  the  inflamed  joints  and  tendinous  sheaths,  and  more 
rarely  extends  to  an  entire  limlS,  which  may  not  only  be  considerably 
enlarged  and  painful  and  resemble  a  milk  leg,  but  may  be  red,  hot,  and 
tender,  and  excite  suspicion  of  phlegmonous  erysipelas.  Phlebitis,  although 
infinitely  less  frequent  than  in  gout,  has  been  observed  in  acute  articular 
rheumatism.^  Jaccoud  in  1871^  mentioned  the  exceptional  occurrence 
of  subcutaneous  nodosities  in  rheumatism,  which  he  says  Froriep  first 
pointed  out;*  but  HomoUe  states  that  they  had  been  previously  men- 
tioned by  Sauvage  and  Chomel.**  Since  then  several  independent  observ- 
ers have  met  with  this  affection,  and  Drs.  Thomas  Barlow  and  Francis 
Warner  of  London  have  lately  written  a  short  valuable  paper  upon  the 
subject  based  upon  27  cases  which  they  had  separately  or  conjointly 
investigated.  From  their  paper  the  following  account  is  chiefly  de- 
rived:^ These  nodules  may  vary  in  number  from  one  to  fifty,  and  in 
size  from  that  of  a  pin's  head  to  the  volume  of  an  almond,  and  are  quite 
subcutaneous,  firm  and  elastic,  painless,  and  freely  movable.  They  are  not 
usually  attached  to  the  skin,  but  to  the  tendons,  deep  fasciae,  pericranium, 
periosteum,  etc. ;  the  integument  over  them  is  free  from  heat,  redness, 
and  infiltration,  although  exceptionally  tenderness  on  pressure  and  slight 
redness  may  exist  over  them.  They  are  found  most  frequently  on  the 
back  of  the  elbow,  the  malleoli,  and  margins  of  the  patella,  but  occur 
occasionally  on  the  extensor  tendons  of  the  hand  and  foot,  the  scapular 
spine  and  iliac  crest,  the  temporal  ridge  and  superior  occipital  curved 
line,  the  ear,  etc.  These  nodules  occur  singly  or  in  clusters,  and  are 
often  symmetrical ;  they  are  very  rapidly  developed  in  crops  or  in  suc- 
cession, and  last  sometimes  for  a  few  hours,  more  frequently  from  three 
or  four  days  to  four  or  five  months,  or  even  eighteen  to  thirty  months. 
The  original  formations  may  disappear,  and  be  succeeded  by  fresh  ones ; 
and  sometimes,  when  no  longer  perceptible  by  touch,  they  may  be  found 
post-mortem.  Their  development  is  unattended  by  pyrexia,  unless  pleu- 
ritis,  pericarditis,  or  other  condition  coexist  to  which  the  pyrexia  might 

^  Dr.  Palmer  relates  a  case  complicated  with  erysipelas  and  peritonitis  in  Boston  Med. 
and  Surg.  Journal,  1868. 

2  Phlebite  Rheumatismale  Argue,  Paris,  1869,  par  M.  Lelong.  In  Revue  de  Med.,  t.  i.  492- 
499,  1881,  a  case  by  Dr.  Launois.  ^  Pathologie  Interne,  ii.  546,  1871. 

*  Die  Rheumatische  Schwiele,  Weimar,  1843.  *  Lib.  cii.,  p.  628. 

*  Trans.  International  Medical  Congress,  London,  vol.  iv.  pp.  116-128,  1881.  In  this 
paper,  and  in  an  article  by  MM.  E.  Troisier  and  L.  Brock,  to  be  found  in  Revue  de  Med- 
icine, t.  i.  297-308,  1881,  are  references  to  the  authors  who  had  written  upon  it. 
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be  referred.  These  nodosities  do  not  appear  to  suppurate  or  ossify  or 
become  infiltrated  with  urate  of  soda,  aud  histologically  they  resemble 
organizing  granulative  tissue.  As  regards  their  pathological  associations, 
Drs.  Barlow  and  Warner  found  evidences  of  rheumatism  in  25  out  of 
27  cases ;  a  morbid  condition  of  the  heart  existed  in  all  of  them,  and 
chorea  in  10  of  them.  Two  of  the  conclusions  formulated  by  the  authors 
just  mentioned  are  of  great  importance :  that  these  subcutaneous  nodos- 
ities "  may  be  considered  as  in  themselves  indicative  of  rheumatism,  even 
in  the  absence  of  pain ;"  that,  while  unimportant  in  themselves,  they  are 
"  of  serious  import,  because  in  several  cases  the  associated  heart  disease 
has  been  found  actively  progressive."  Dr.  Dyce  Duckworth  has  reported 
two  cases  in  which  these  nodules  occurred  in  adults,  lasted  eighteen 
months  in  one,  and  were  still  present  in  the  other  case  after  thirty 
months,  and  were  attached  to  the  skin  and  periosteum.  In  one  of  them 
the  nodules  were  very  painful  and  ached  more  in  cold  weather,  and  the 
patient  had  no  history  of  rheumatism  or  of  chorea,  although  her  mother 
and  one  sister  had.^  In  Dr.  Stephen  Mackenzie's  case  the  woman  was 
tlie  subject  of  tertiary  syphilis,  and  had  no  personal  history  of  rheuma- 
tism or  chorea,  and  she  was  free  from  heart  disease ;  but  her  family  his- 
tory was  not  given.^ 

The  coui*se  and  duration  of  acute  polyarticular  rheumatism  vary  very 
much,  aud  are  apparently  influenced  by  several  circumstances,  such  as 
the  severity  or  the  mildness  of  the  articular  affection,  as  well  as  of  the 
constitutional  disturbance ;  the  presence  or  not  of  complications ;  the 
state  of  health  of  the  patient  about  the  time  of  the  attack,  and,  prob- 
ably, the  existence  or  not  of  a  proclivity  to  the  disease ;  and  whether  the 
disease  present  the  continued  or  the  relapsing  type.  As  a  tolerably  gen- 
eral rule,  when  the  constitutional  symptoms  are  acute,  the  skin  hot,  the 
perspiration  free  and  very  acid,  the  urine  of  high  density,  color,  and 
acidity,  and  several  of  the  articulations  are  swollen  and  very  painful — 
when  no  serious  complication,  and  especially  no  severe  cardiac  affection, 
exists,  and  when  the  patient  is  endowed  with  a  fair  constitution  and  with 
organs  not  damaged  by  previous  disease,  the  course  of  the  fever  is  toler- 
ably short  and  continuous,  and  the  recovery  more  or  less  prompt. 
Amongst  the  most  reliable  evidences  of  approaching  recovery  in  such 
cases  is  the  tongue  becoming  clean  and  losing  its  red  color  and  the  urine 
increasing  considerably  in  quantity,  but  containing  a  large  proportion  of 
solid  matter,  as  indicated  by  a  high  density. 

On  the  other  hand,  a  large  proportion  of  cases  run  a  more  irregular 
and  protracted  course,  and  more  or  less  marked  rela])scs  succeed  real  but 
temiK)rary  improvements,  the  local  disturbance  affecting  fresh  joints  or 
reappearing  in  those  previously  attacked,  and  the  general  symj)toms 
resuming  renewed  activity.  The  duration  of  the  active  symptoms  in 
these  cases  is  coasiderable,  seldom  under  six  weeks,  and  frequently  occu- 
pying seven,  eidit,  or  more.  In  these  protracted  cases  the  symptoms,  as 
a  rule,  are  usually  rather  milder,  the  pers])iration  not  as  profuse  or  sour, 
the  urine  of  less  density  and  acidity,  the  articulations  less  hot  and  j)ain- 
ful,  than  in  the  previously  descrilxxl  grouj).  Sometimes,  indeed,  the  per- 
8j)iration  and  the  urine  are  of  neutral  or  even  faintly  alkaline  reaction. 
It  is  not  only  the  unexplained  tendency  to  relapse  which  protracts  these 
»  SriL  Med.  Joum  .  i    ^^^■^  mS.  «  /bid,  I,  1883,  8G7. 
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cases,  but  sometimes  in  addition  an  established  proclivity  to  the  disease 
— the  rheumatic  habit — or  a  condition  of  previous  unsound  or  frail 
health. 

Such  cases  occasionally  pass  into  the  subacute  form,  or  the  mild  febrile 
symptoms  gradually  and  finally  decline,  and  the  joints  may  either  remain 
tender,  swollen,  and  stiff  some  time  longer,  or  these  signs  of  recent 
inflammation  may  soon  disappear  and  leave  the  articulations  merely 
weak. 

Many  cases  of  acute  rheumatism  embody  several  of  the  features  of  the 
two  groups  just  described,  and  no  definite  course  or  duration  of  acute 
articular  rheumatism  can  be  accurately  laid  down. 

The  course  and  duration  of  acute  polyarticular  rheumatism  have 
received  a  good  deal  of  attention  of  late  years.  But  Dr.  Austin  Flint  ^ 
was  one  of  the  first  to  study  the  natural  history  of  the  disease  uninflu- 
enced by  active  treatment,  and  he  was  followed  in  1865,^  1866,^  and 
1869^  by  Sir  "William  Gull  and  Dr.  Sutton,  who  treated  a  series  of 
cases  without  medicine,  unless  mint-water  be  so  regarded.  The  mean 
duration  of  Flint^s  13  cases  from  the  date  of  attack  to  convalescence, 
excluding  one  in  which  pericarditis  and  pneumonia  occurred,  w^as  a  frac- 
tion under  twenty-six  days.  It  is  unfortunate  that  the  number  of  cases 
was  so  small,  and  that  11  of  the  patients  were  females,  who  appear  to  be 
especially  subject  to  the  milder  and  more  protracted  attacks  of  the  dis- 
ease. A  larger  number,  with  an  equal  proportion  of  the  sexes,  would 
probably  have  given  a  different  result. 

Gull  and  Sutton  have  published  the  natural  histories  of  62  cases 
— viz.  of  41  in  their  first  series,  of  8  more  in  their  second,  and  of  13 
more  in  their  third.  The  average  duration  of  the  acute  symptoms  was, 
in  the  first  series,  8.5  days,  in  the  second,  9  days,  and  in  the  third,  10 
days,  giving  an  average  of  9.1  days  for  the  duration,  after  admission  to 
hospital,  of  the  acute  symptoms  of  acute  polyarticular  rheumatism  when 
there  is  no  very  severe  cardiac  disease.  In  their  third  paper,  based  upon 
13  new  cases  and  12  of  those  published  in  their  two  previous  communi- 
cations, they  conclude  "that  rheumatic  fever  uncomplicated  with  any 
very  severe  heart  affection  tends  to  run  its  course  in  nineteen  days,  cal- 
culating from  the  time  the  rheumatic  symptoms  first  set  in  to  their  ter- 
mination.'^* Yet  an  analysis  of  the  23  of  the  41  cases  contained  in  their 
first  series^  respecting  which  the  duration  of  the  rheumatic  symptoms 
before  admission  and  from  admission  to  complete  convalescence  is  given, 
shows  that  the  period  occupied  from  the  setting  in  of  tlie  rheumatic 
symptoms  to  convalescence  was  in  the  13  male  subjects  25.8  days,  and 
in  the  10  female  42  days,  or,  including  both  sexes,  the  average  duration 
was  32.8  days — ^.  e.  6.8  days  longer  than  Flint's  result. 

As  Gull  and  Sutton  had  especially  pointed  out  the  class  that  tends 
to  assume  acute  characters  and  recover  more  quickly  than  any  other,  and 
the  class  that  runs  a  protracted  course  and  tends  to  relapse,  it  is  some- 
what remarkable  that  they  did  not  tabulate  the  cases  belonging  to  those 
classes  separately,  and  show  distinctly  their  differences  in  duration  and 

^  American  Journal  of  Med.  Sciences,  July,  1863.  '  Ih.,  vol.  xii. 

'  Medico-Chirurgical  Transactions,  vol.  lii. 

*  Guy's  Hospital  Reports,  2d  Series,  vol.  xi.  ^  Med.-Ghir.  Trans.,  lii.  82. 

"  Giiy'8  Hospital  Reports,  xi.  435. 
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modes  of  convalescence.  This  has  been  attempted  by  Southey/  but, 
unfortunately,  his  conclusions,  as  will  hereafter  appear,  have  not  been 
confirmed  by  other  observers. 

Finally,  in  this  connection,  after  carefully  weighing  ten  subjects  of 
acute  articular  rheumatism  during  their  illness  and  until  they  had 
r^ained  their  usual  weight,  A.  RousseP  found  that  the  time  during 
convalescence  occupied  in  regaining  the  weight  previously  lost  was 
inversely  proportional  to  the  duration  of  the  attack. 


Subacute  Articular  Rheumatism. 

Under  this  head  Charcot,  Besnier,  and  Homolle  describe  an  affection 
which  corresponds  closely  with  one  variety  of  the  disease  commonly 
called  rheumatoid  arthritis,  but  the  writer  employs  the  term  with  the 
same  significance  as  most  modern  English  authors  (Grarrod,  Sutton, 
Flint,  Maclagan).  It  is  milder  yet  more  enduring  than  the  acute  form, 
but  their  symptoms  are  identical  in  kind.  It  is  usually  subacute  from 
the  outset,  although  occasionally  succeeding  the  acute  type.  The  febrile 
disturbance  is  but  slight,  rarely  reaching  101°,  and  the  perspiration  is 
less  abundant ;  there  is  less  pain,  heat,  and  tenderness  in  the  joints,  and 
only  a  few  of  them  are  involved  together ;  but  although  the  articular 
affection  moves  from  joint  to  joint,  it  persists  for  weeks  or  months  in 
several  of  them  or  in  one  only,  improving  and  relapsing  generally  with- 
out apparent  reason.  However,  it  does  not  seriously  damage  the  articu- 
lations, and  they  ultimately  quite  recover.  Mild  cardiac  affections  also 
occur,  but  less  frequently,  and  the  serious  disturbances  of  the  cerebral 
and  respimtory  systems  are  very  seldom  met  with.  The  gradations 
between  subacute  articular  rheumatism  and  the  acute  form  on  the  one 
hand,  and  the  simple  chronic  form  on  the  other,  are  almost  innumerable. 
Marked  anaemia  is  as  much  a  feature  of  subacute  as  of  acute  articular 
rheumatism,  and  its  victims  are  often  of  unhealthy  or  asthenic  constitu- 
tion, and  subject  to  recurring  attacks  of  the  disease  on  but  slight  provo- 
cation.    The  return  of  warm  weather  often  relieves  such  cases. 

The  Morbid  Anatomy  of  Acute  and  Subacute  Articular 
Rheumatism. — Although  opportunities  of  ascertaining  the  conditions 
of  the  articulations  in  acute  articular  rheumatism  are  rare,  yet  it  is  now 
established  that  the  process  is  an  inflammation  involving  chiefly  the 
synovial  membrane,  and  to  a  less  degree  the  cartilages,  ligaments,  tendin- 
ous sheaths,  and  in  some  cases  even  the  bones  and  periarticular  soft  parts. 
The  synovial  membrane  is  more  or  less  injected  and  reddened  diffusely  or 
in  patches,  especially  where  it  forms  fringe-like  folds  and  at  its  line  of 
onion  with  the  cartilage.  It  is  somewhat  thickened,  opaque,  and  devoid 
of  its  satin-like  lustre,  and  in  somewhat  protracted  cases  covered  here 
and  there  with  a  thin,  easily  detached  neo-membi-anous  formation. 
Within  the  articulations  will  be  found  from  a  few  drops  to  one  or  two 
ounces  of  a  viscid,  pale,  citron-  or  reddish-colored  fluid,  like  synovia, 
but  more  fluid,  and  generally  turbid  and  containing  transparent  or  semi- 
opaque  gelatinous  masses  or  albumino-fibriuous   flocculi.      The   micro- 

*  St  Bartholomeufs  Hospital  ReporU,  xiv.,  and  ih.,  xv. 

'  Enai  rnur  la  Oonvalucence  dn  Rheumaiwrne  Artie.  Aigue,  Paris,  1881,  66. 
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scope  reveals  in  the  effusion  large  detached  spherical  epithelial  cells  in 
various  stages  of  germination  or  of  fatty  degeneration,  and  a  variable 
number  of  red  blood-corpuscles  and  pus-cells.  Very  exceptionally,  the 
effusion  is  mixed  with  more  or  less  true  pus.  In  two  out  of  the  eight 
fatal  cases  reported  by  Fuller,  in  which  the  joints  were  examined,  pus  in 
moderate  quantity  was  found  along  with  other  products  in  some,  but  not 
in  all,  of  the  inflamed  articulations,  and  one  of  them  was  complicated 
with  erysipelas,  the  other  with  sloughs  over  both  trochanters.  In  very 
severe  forms  complicated  with  hemorrhagic  tendencies  the  inflammatory 
products  have  contained  a  large  proportion  of  blood.  Cornil  et  Ranvier  ^ 
insist  that  even  in  slight  cases  of  rheumatic  arthritis  the  diarthrodial 
cartilage  constantly  suffers  changes  arising  from  nutritive  irritation  and 
proliferation  of  the  cartilage-cells.  At  first  the  cartilage  loses  here  and 
there  some  of  its  polished  hyaline  appearance,  and  the  microscope  reveals 
a  finely-striated  condition  of  its  structure  which  gives  it  a  velvety  aspect. 
When  the  inflammation  has  been  more  severe  and  of  longer  duration,  so 
that  the  deeper  layers  have  been  involved,  the  unaided  eye  will  perceive 
local  swellings  in  which  the  natural  elasticity  and  resistance  of  the  carti- 
lage are  impaired,  and  its  surface  is  fissured  or  villous-like  in  appearance. 
"  In  certain  rare  cases  of  mono-articular  acute  arthritis  true  ulcerations 
of  the  cartilage  are  observed.'' 

The  soft  parts  in  the  immediate  vicinity  of  the  inflamed  joints  may  be 
in  some  cases  more  or  less  congested  and  cedematous,  and  the  tendinous 
sheaths,  and  even  the  bursae  mucosae,  inflamed  and  distended  with  inflam- 
matory products  like  those  in  the  articulations.  Charcot,^  holding  the 
opinion  that  arthritis  deformans  is  but  a  chronic  variety  of  articular 
rheumatism,  quotes  Gurlt's  statement  that  in  acute  articular  rheumatism 
"the  medullary  tissue  of  the  ends  of  the  bones  undergoes  a  great 
increase  of  vascularity,  with  proliferation  of  its  corpuscles,''  and  remarks 
that  Hasse  and  Kussmaul  have  also  referred  to  lesions  of  the  bone  and 
periosteum  in  that  disease.  But  the  condition  of  the  osseous  parts  of 
the  joints  in  acute  articular  rheumatism  can  hardly  be  said  to  be  known, 
and  it  is  premature  to  speak  positively  respecting  it. 

Finally,  in  subacute  rheumatism  the  alterations  in  the  synovial  mem- 
brane, and  especially  in  the  cartilages  just  described,  are  likely  to  be 
more  marked  than  in  the  acute  form. 

The  DIAGNOSIS  of  acute  polyarticular  rheumatism  is  seldom  difficult 
in  adults,  but  when  acute  rheumatism  localizes  itself  in  one  joint  or 
occurs  in  infancy  or  early  childhood,  a  diagnosis,  especially  an  early  one, 
sometimes  cannot  be  easily  established.  The  considerations  by  which 
acute  polyarticular  rheumatism  may  be  distinguished  from  acute  gout, 
subacute  rheumatoid  arthritis,  and  gonorrhoeal  rheumatism  will  be  given 
in  connection  with  those  topics. 

Pyaemia  has  perhaps  been  confounded  with  acute  articular  rheumatism 
more  than  any  other  disease,  but  the  rheumatic  affection,  unlike  the 
pysemic,  is  not  necessarily  connected  with  any  pre-existing  condition 
capable  of  causing  purulent  infection  of  the  blood  or  system,  such  as  a 
wound,  fracture,  abscess,  or  a  local  inflammation  of  bone,  periosteum, 
vein,  pelvic  organ,  or  a  specific  fever  (variola,  relapsing,  typhoid,  glan- 

^  Manual  d^  Histobgie  patkologique,  Paris,  1869,  406. 

*  Clinical  Lectures  on  Acute  and  Chronic  Diseases,  Sydenham  Soc,  1881,  p.  148. 


48  RHEUMATTSM. 

ders,  etc.) ;  it  does  not  present  severe  rigors,  which  recur  at  irregular 
intervals  and  are  attended  with  teeth-chattering  and  a  high  temperature, 
104°  to  105°,  rapidly  attained ;  its  type  of  fever  is  not  so  intermittent 
or  markedly  remittent  as  that  of  pyaemia  ;  its  profuse  sweating  continues 
although  the  temperature  remains  febrile,  but  that  of  pyemia  coincid'^s 
with  the  decline  of  the  temperature ;  unlike  pyaemia,  it  only  veiy  rarely 
produces  profound  constitutional  disturbance  of  a  typhoid  character,  and 
has  no  tendency  to  run  a  rapidly  fatal  course  in  eight  to  ten  davsi  '^r  in 
two  or  three  weeks;  its  visceral  inflammations  are  chiefly  caraiac, 
pleural,  and  pulmonary,  and  tend  to  resolve;  those  of  pyaemia  are 
especially  pulmonaiy,  pleural,  and  hepatic,  although  frequently  cardiac 
also,  and  generally  produce  suppuration  and  destruction  of  tissue.  Mul- 
tiple subcutaneous  abscesses  and  cutaneous  blebs  and  pustules  do  not 
occur  in  acute  articular  rheumatism,  and  its  articular  aftection  differs  in 
many  respects  from  that  of  pyaemia ;  many  more  joints  are  involved ; 
tlie  inflammation  is  erratic,  very  rarely  fixed,  and  generally  resolves 
without  damage  to  the  articulation ;  the  affected  joint  is  usually  hotter, 
redder,  more  painful,  and  more  sensitive,  and  the  swelling  is  less  dif- 
fused, and  its  outline  corresponds  more  accurately  with  that  of  the 
synovial  capsule.  Sometimes  acute  articular  rheumatism  is  complicated 
with  the  phenomena  of  pyaemia,  as  when  so-called  ulcerative  endocarditis 
obtains. 

The  acute  inflammations  which  are  occasionally  observed  in  one  or 
several  articulations  of  newly-born  infants  are  generally  pyaemic.  It  is 
only  in  the  early  stage  of  acute  glanders  that  the  severe  muscular  and 
articular  pains  sometimes  present  in  that  very  rare  disease  in  man  might 
lead  to  its  being  confounded  with  acute  articular  rheumatism  ;  but  the 
patient's  occupation  and  history,  the  early  and  severe  prostration,  the 
absence,  as  a  rule,  of  redness  and  swelling  around  the  painful  articulations, 
and,  in  some  instances,  the  early  appearance  of  pustules  and  blebs  on  the 
skin  and  of  abscesses  in  the  deeper  tissues,  will  suggest  the  real  nature  of 
the  case. 

Acute  periostitis  frequently  occurs  in  children  in  close  proximity  either 
to  one  joint,  or  less  frequently  to  more  than  one,  and  may  readily  be 
confounded  with  acute  articular  rheumatism.  But  the  constitutional  dis- 
turbance in  acute  periostitis  is  prompt  and  severe  at  the  outset;  the 
swelling  increases  rapidly,  is  firmer  than  that  of  arthritis,  does  not  involve 
the  joint  proper  and  its  capsule,  but,  like  the  tenderness  on  pressure, 
exists  above  or  below  the  articulations,  especially  around  the  head  of  the 
bone;  there  are  no  visceral  complications,  provided  pyaemia  has  not 
supervened  ;  the  constitutional  symptoms  early  assume  a  typhoid  charac- 
ter, and  unless  an  early  incision  be  made  a  fatal  issue  soon  ensues. 

The  enlarged  ends  of  the  long  bones  and  the  pains  in  the  limbs  of 
rickets  might  lead  to  a  suspicion  of  acute  articular  rheumatism,  but  the 
early  age  of  such  children,  the  absence  of  pain  and  swelling  in  the  joints, 
the  beaded  condition  of  the  sternal  ends  of  the  ribs,  the  late  dentition  and 
locomotion,  the  peculiarly  shaped  head,  and  other  evidences  of  that  affec- 
tion, would  prevent  a  careful  observer  from  making  a  mistake.  Inherited 
syphilb  in  infants,  like  rickets,  may  produce  fusiform  swelling  and  thick- 
ening at  the  ends  of  the  long  bones,  especially  the  humerus  and  femur, 
and  sometimes  pain  in  the  jomts  on  movement:  but  at  first  the  swelling 
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is  confined  to  the  epiphyseal  line,  and  only  later  extends  to  the  joint : 
there  is  a  pseudo-paralysis  of  the  limb,  and  but  little  pain  or  fever ;  bony 
osteophytes  may  often  be  felt  under  the  skin  at  the  line  of  union  of  the 
epiphysis  with  the  shaft ;  the  epiphysis  often  becomes  separated  from  the 
shaft,  and  suppuration  may  ensue  around  the  bone  and  in  the  articula- 
tion ;  sometimes  adhesions  and  perforation  of  the  integument  take  place, 
allowing  of  the  escape  of  disintegrating  osseous  and  cartilaginous  tissue ; 
and  there  will  coexist  either  on  the  skin  or  mucous  membrane  some  of  the 
ordinary  evidences  of  inherited  syphilis.^  The  acute  and  subacute  articu- 
lar inflammations  occasionally  observed  in  cerebral  softening  and  hemor- 
rhage, in  injuries  and  inflammation  of  the  spinal  cord  and  caries  of  the 
vertebrae,  may  be  distinguished  from  acute  and  subacute  articular  rheu- 
matism by  the  following  circumstances  :  the  existence  of  some  one  of  these 
diseases  of  the  brain  or  cord,  the  articular  affection  being  usually  confined 
to  the  paralyzed  limbs ;  its  invasion  about  the  time  of  the  setting  in  of 
the  late  rigidity,  or  even  still  later ;  the  absence  of  cardiac  complications 
and  the  presence  of  other  trophic  or  neuro-paralytic  lesions,  such  as  acute 
sloughings,  rapid  atrophy  of  the  palsied  muscles,  cystitis,  ammoniacal 
urine,  etc.^ 

Acute  articular  rheumatism  in  children  presents  peculiarities.  It  often 
aff*ects  but  one  joint,  and  has  little  tendency  to  become  general ;  the  joints 
of  the  lower  extremity,  ankle,  and  knee  are  most  obnoxious ;  the  local 
signs  of  inflammation,  redness,  swelling,  and  pain,  are  feebly  developed, 
and  the  child  may  walk  as  if  nothing  were  wrong ;  the  disease  is  usually 
subacute;  the  temperature  rarely  very  high;  the  perspiration  not  pro- 
fuse ;  the  urine  not  scanty,  and  not  often  loaded  with  lithic  acid.  Cardiac 
and  the  other  internal  complications,  except  the  cerebral,  are  more  fre- 
quent than  in  adults ;  endocarditis  is  especially  frequent,  pericarditis  and 
pleuritis  not  rare.  It  is  almost  exclusively  in  childhood  that  acute  articu- 
lar rheumatism  becomes  associated  with  or  followed  by  chorea,  and  yet 
the  delirium,  coma,  and  convulsions  frequently  observed  during  rheumatic 
fever  in  the  adult  are  very  rarely  seen  in  the  child.  Muscular  rheuma- 
tism, however,  in  the  form  of  torticollis,  frequently  coexists,  and  so  do 
erythema  nodosum  and  the  subcutaneous  fibrous  nodules  previously 
described. 


Mono-  or  Uni- Articular  Acute  and  Subacute  Rheumatism. 

It  is  very  rarely  indeed  that  acute  rheumatism  invades  a  single  joint 
to  the  exclusion  of  the  rest ;  and  it  is  perhaps  impossible  to  be  certain 
that  such  an  arthritis  is  rheumatic  unless  some  of  the  other  symptoms  or 
complications  of  articular  rheumatism  supervene,  or  unless  it  have  suc- 
ceeded a  polyarticular  rheumatism,  which  it  very  rarely  does.  Mono- 
articular rheumatism  is  very  generally  of  the  subacute  type,  and  unat- 
tended with  fever  from  the  outset,  or  only  a  moderate  pyrexia  obtains  for 
a  few  days ;  there  is  generally  considerable  effusion  into  the  joint,  with 

1  Vide  Parrot,  Archives  de  Physiol.  Norm,  et  Path.,  1872  and  1876;  E.  W.  Taylor,  Bone 
Syphilis  in  Children,  New  York,  1875. 

^  See  J.  K.  Mitchell,  Am.  Jour.  Med.  Science,  vol.  viii.,  1831,  and  ib.,  1833 ;  Scott  Ali- 
son, Lancet,  i.,  1846,  276 ;  Brown-Sequard,  Lancet,  i.,  1861 ;    Gull,   Ouy's  Hosp.  Repts.^ 
1858 ;  Charcot,  Archives  de  Physiologic,  t.  i.  p.  396,  1868,  and  many  others. 
Vol.  II.— 4 


50  RHEUMATISM. 

swelling,  pain,  and  moderate  local  heat;  visceral  complications  very 
rarely  arise,  but  the  local  inflammation  persists  most  obstinately  for  six 
or  eight  weeks  or  three  or  four  months,  and  often  leaves  the  joint 
tender,  stiffs,  and  weak  for  a  long  time  or  even  permanently.  In  both 
the  acute  and  subacute  forms,  before  concluding  that  the  uni-arthritis  is 
rheumatic,  we  must  exclude  the  probability  of  its  being  traumatic,  stru- 
mous, syphilitic,  gonorrhoeal,  neurotic,  or,  above  all,  of  the  nature  of 
rheumatoid  arthritis,  which  many  such  cases  really  are. 

Prognosis. — The  disease  is  rarely  directly  fatal  during  the  attack,  yel 
as  the  frequency  of  the  complications  varies  unaccountably  from  time  to 
time,  so  the  mortality  may  be  exceptionally  large  or  small  for  even  pro- 
longed periods.  It  may  be  said  that  the  average  mortality  ranges 
between  1.16  and  4  per  cent,  in  the  experience  of  modern  authors.  The 
average  mortality  in  the  Paris  hospitals  for  four  years  (1868-69, 1872-73) 
Besnier  fixes  at  1.65  per  cent.  ;^  in  St.  Bartholomew's,  London,  Southey 
found  it  for  fifteen  years  (1861-75)  to  be  1.16  per  cent.  ;^  Pye-Smith 
fixes  the  rate  at  4  per  cent,  in  400  cases  treated  in  Guy's ;  ^  W.  Carter 
gives  2.5  per  centc  as  the  rate  during  ten  years  at  the  Southern  and  Royal 
Southern  Hospitals  of  Liverpool.*  The  death-rate  appears  to  vary 
remarkably  with  age,  as  Southey's  figures  show :  ^  under  ten  years, 
3.40  per  cent. ;  between  ten  and  fifteen,  1.5  per  cent. ;  between  fifteen  and 
twenty-five,  1.4  per  cent.;  between  twenty-five  and  thirty-five,  0.9  per 
cent.;  between  thijty-five  and  forty-five,  0.8  per  cent.,  the  mortality 
declining  very  greatly  after  the  tenth,  after  the  twenty-fifth,  and  after 
the  forty-fifth  year  of  life. 

The  danger  of  the  case  is  usually  proportionate  to  the  youth  of  the 
patient,  the  degree  of  the  pyrexia,  the  number  of  the  joints  involved, 
and  the  number  and  the  character  of  the  complications,  the  habits,  and 
previous  health  of  the  patient.  A  fatal  issue  is  most  frequently  observed 
in  connection  with  hyperpyrexia  alone,  or  in  combination  with  delirium 
or  ooma.  A  rapid  rise  of  temperature  and  a  temperature  over  105°, 
especially  if  cerebral  disturbance  coexist,  indicate  danger;  and  so  does 
arrested  perspiration  while  the  temperature  is  high.  In  a  much  smaller 
number  of  cases  death  is  due  to  some  other  complication,  especially  to 
purulent  pericarditis  or  to  that  combined  with  pleuritis  or  pneumonia ; 
in  not  a  few  cases  the  prior  existence  of  chronic  valvular  disease,  with 
fibroid  induration  of  liver  and  kidneys,  renders  a  fresh  rheumatic  endo- 
or  pericarditis,  occurring  as  part  of  acute  articular  rheumatism,  fatal. 
There  is  good  if  not  conclusive  evidence  that  rather  sudden  death  in 
acute  articular  rheumatism  is  occasionally  due  either  to  difiiise  myo- 
carditis or  to  fatty  degeneration  of  the  muscle  of  the  heart.  In 
Greenhow's  2  deaths  out  of  50  cases  treated  by  sodium  salicylate  the 
pericanlium  was  universally  adherent  and  the  heart's  fibre  fatty  in  one 
and  pale  and  flabby  in  the  other.  Sudden  death  in  this  disease  is  very 
rarely  due  to  embolism  of  the  pulmonary  artery  or  of  the  cerebral  vessels, 
while  ulcerative  endocarditis  is  very  exceptionally  one  of  the  sources  of 
a  fiital  issue.*     But  although  acute  articular   rheumatism   rarely  kills 

*  Dietumnaire  Enoyclopfdique,  Troisi^me  aerie,  t.  iv.,  p.  463. 

*Barth.  Hospital  Jieportt,  vol.  xiv.,  p.  4.  '  Guy's  Hospital  Reports,  xix.  p.  327. 

•  The  lAterpool  Mtdico-Chirurgical  Journal,  July,  1881^  p.  88.  '  Lib.  cit.,  p.  4. 
•See  an  article  on  the  mortality  among  rheumatic  risks  by  A.  Huntingdon,  M.  D.,  in 

y    Y    V'. '••-■'  P-"-'    !«--,,  p.  195. 
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directly,  it  frequently  lays  the  foundation  of  subsequent  ill-health,  and 
ultimately  proves  fatal  through  organic  disease  of  the  heart  and  its  many 
consequences.  However,  it  is  an  interesting  circumstance  that  while 
acute  rheumatic  inflammation  is  prone  to  damage  the  heart  permanently, 
it  very  rarely,  quite  exceptionally,  impairs  the  structure  or  functions  of 
the  articulations.  It  is  almost  solely  the  subacute  form  that  now  and 
then  becomes  chronic  or  renders  a  joint  for  a  long  time  painful,  swollen, 
and  crippled  in  its  movements.  Whether  acute  rheumatism,  hoT^ever 
intense  per  se,  ever  ends  in  destructive  suppuration  and  ulceration  of  a 
joint  is  doubted  by  some  authorities,  notwithstanding  the  cases  published 
by  Fuller  and  others.  No  doubt  some  of  the  cases  were  really  pysemic, 
or  perhaps  gonorrhoeal ;  and  it  must  be  borne  in  mind  that  acute  articular 
rheumatism  occasionally  develops  pyaemia,  and  then  an  arthritis  might 
be  considered  rheumatic  when  truly  pysemic.  The  question  of  acute 
rheumatic  arthritis  exciting  a  chronic  rheumatoid  affection  will  arise 
hereafter. 

Treatment. — Owing  to  our  imperfect  knowledge  of  the  real  nature 
of  acute  articular  rheumatism,  its  treatment  is  still  largely  either  empirical 
or  intended  to  combat  certain  prominent  symptoms  or  complications  of 
the  disease.  Of  the  various  methods  of  treatment  which  have  been 
employed  space  will  not  permit  a  description ;  even  of  those  advo- 
cated by  authorities  of  the  present  hour  only  very  few  will  be  con- 
sidered. 

The  method  which  is  now  unquestionably  the  favorite  one  in  both 
Europe  and  America,  and  which  in  its  power  of  promptly  relieving  the 
articular  and  muscular  pains  and  reducing  the  fever  of  acute  rheumatic 
polyarthritis  may  without  exaggeration  be  compared  to  that  exercised  by 
quinia  over  the  paroxysms  of  ague,  is  that  in  which  salicylic  acid  or  sali- 
cylate of  sodium  is  given  in  repeated  and  full  doses.  It  was  in  July,  1875,^ 
that  Buss  first  asserted  that  salicylic  acid  was  a  specific  for  rheumatism,  and 
in  March,  1876,^  Maclagan,  after  having  employed  salicine  from  1874, 
published  his  experience  of  it  as  a  valuable  remedy  in  the  treatment  of 
acute  rheumatism,  its  beneficial  action  being  "  generally  apparent  within 
twenty-four,  always  within  forty-eight,  hours  of  its  administration  in 
sufficient  dose.''  Perhaps  a  sufficient  time  has  now  elapsed  to  permit  of 
a  just  opinion  of  the  power  of  these  new  remedies,  the  salicyl  compounds, 
over  acute  articular  rheumatism.  The  facts  presented  at  the  discussion 
recently  held  at  the  Medical  Society  of  London^  are  sufficiently  numerous 
and  authoritative  to  justify,  at  least  provisionally,  some  definite  conclu- 
sions as  to  the  remedial  relations  of  the  salicylates  to  acute  articular 
rhematism. 

1.  The  articular  pain  and  the  fever  of  acute  rheumatic  polyarthritis 
are  more  or  less  speedily  removed  by  the  salicyl  remedies  (salicylic  acid, 
sodium  salicylate,  and  salicine) ;  the  pains  very  frequently  persist  after 
the  temperature  has  become  normal.  Both  symptoms  were  removed  by 
five  days'  use  of  such  agents  in  50  per  cent.,  and  by  eleven  days'  use  in 
80  per  cent.,  of  355  cases  treated  at  Guy's  Hospital,  and  tabulated  by 
Fagge,^  and  by  five  days'  use  in  60  per  cent.,  and  by  eleven  days'  use 

* "  Die  Antepvr.  Wirkung  der  Salycylsaure,"  Centralhl.  f.  d.  Medic.  Wissemchr.,  1875, 
^76.  2  The  Lancet,  March  4  and  11,  1876. 

»  The  Lancet,  Dec.  17,  24,  31,  1881 ;  Jan.  7,  14,  28,  1882.  *  Ibid.,  ii.,  1881,  1033. 
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in  QQ  per  cent.,  of  the  60  severe  cases  treated  and  severely  criticised  by 
Greennow.^ 

Again,  in  190  cases  of  acute  and  subacute  rheumatism  the  average 
duration,  under  salicyl  remedies,  of  pyrexia  was  5.5  days  and  of  joint 
disease,  5.3  days  (Warner^) ;  in  156  cases  at  St.  George's  Hospital  the 
average  duration  of  pyrexia  was  3.66  days,  of  pain  4  days  (Owen ') ;  in 
82  at  the  Middlesex  the  average  duration  of  pyrexia  was  5  days,  of 
pain  5.6  days  (Coupland  *) ;  and  in  55  at  the  Westminster  the  average 
duration  of  pyrexia  was  7  days,  of  pain  7.25  days  * — ^that  is,  a  general 
average  duration  in  the  whole  series  for  the  pain  and  pyrexia  of  5.4 
days. 

Further,  36  per  cent,  of  Fagge's  cases  and  58  per  cent,  of  Greenhow's  were 
relieved  of  both  the  above  symptoms  on  the  fourth  day  ;  24.8  per  cent,  of 
Fagge's  and  50  per  cent,  of  Greenhow's  on  the  third  day;  and  13.5  per 
cent,  of  Fagge's  and  26.6  per  cent,  of  Greenhow's  on  the  second  day.  In 
Clouston's  27  cases,  treated  in  private,  66.6  per  cent,  were  free  from  pain 
and  59  per  cent,  from  fever  within  three  days,  and  85.2  per  cent,  were 
devoid  of  pain  and  72.7  per  cent,  of  fever  within  four  days.^  Finally, 
all  who  have  had  much  experience  of  this  method  of  treating  acute 
rheumatism  will  agree  that  the  first  or  second  dose  frequently  relieves 
the  articular  pains  like  a  charm,  and  the  local  swelling  then  frequently 
subsides  in  from  sixteen  to  forty-eight  hours. 

2.  Relapses  are  more  frequent — probably  considerably  more  frequent — 
under  treatment  by  salicylates  than  under  other  methods.  Thus,  the  average 
of  relapses  in  eight  different  tables  of  cases  treated  by  the  salicyl  reme- 
dies ranged  from  16.6  per  cent,  to  35  per  cent.,  giving  a  general  average 
of  26  per  cent,  f  while  under  other  methods  in  three  different  tables  the 
average  ranged  from  5.4  per  cent,  to  27.6  (this  last  under  the  full  alka- 
line), giving  a  general  average  of  16  per  cent.^  Relapses  appeared  to 
recur  less  frequently  in  those  cases  which  yielded  to  the  salicylates 
within  five  days  than  in  those  which  took  from  six  to  eleven  days  to 
yield,  in  the  ratio,  according  to  Fagge's  figures,  of  26.6  per  cent,  for  the 
first,  and  29.4  per  cent,  for  the  second  day ;  and,  according  to  Hood's, 
as  18.4  per  cent,  to  24.4  per  cent.  There  does  not  appear  to  be  any 
regularity  in  the  order  of  occurrence  or  recurrence  of  relapses,  nor  is 
Southey's  definite  statement  that  in  "relapsing  cases  the  temperature 
is  nearly  or  quite  normal  on  the  eighth  evening,  and  a  slight  relapse 
occurs  on  the  thirteenth  morning,"  borne  out  by  the  statistics  produced 
at  the  London  Medical  Society.  Moreover,  W.  Carter's  cases  *  have  not 
confirmed  Southey's  precise  statement  respecting  the  gradual  remis- 
sion of  the  temperature  on  the  eighth  and  ninth  days  of  illness  in  the 
continued  or  non-relapsing,  uncomplicated  forms.  Irregularity  and 
iDCODstancy  are  the  typical  features  of  articular  rheumatism.  The 
relapses  under  the  treatment  by  the  salicylates  have  been  referred  to  the 
premature  disuse  of  those  remedies,  but  they  do  occur  notwithstanding 

*  Clinical  Sodetrfi  Tranmcliontt,  vol.  xiii.,  1880.  See  Dr.  Fagge's  table  iv.,  Lancet,  ii., 
1881,  1032.  « Ibid.,  p.  1080.  » Ibid.,  p.  1081.  *  Ibid.,  i.,  1882,  10. 

*  Ibid.,  ii.,  1881,  p.  1080.  «  The  Practitioner,  l,  1882. 
'Fagge's,   26.2  j^r  cent.;    Greenhow's,  35;   Warner's,  33.6;    Owen's,  30.2;  Hood's, 

18.8 ;  Coupland's,  35.3;  Broadbent's,  16.6;  Powell's,  18.7;  total,  214  +  8-26  per  cent. 
•Hood's,  6.4;  Warner's,  14.9  ;  Owen's,  27.6  ;  total,  47.9  +  3  =  16  per  cent. 

*  'iTw  Liverpool  Mrd .-('Jiirunjical  Jourvnl   .Tiilv    iKgl,  p.  101. 
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the  continued  employment  of  them.  It  is  a  general  opinion  that  expo- 
sure to  cold,  errors  in  diet,  and  an  early  return  to  work  are  frequent 
causes  of  relapse;  and  Broadbent  refers  the  increased  liability  to 
relapse  under  the  salicyl  compounds  to  the  rapidity  with  which  those 
remedies  relieve  the  acute  symptoms  of  articular  rheumatism,  in  conse- 
quence of  which  sufficient  care  is.  not  observed  either  by  the  patients  or 
their  nurses,  and  they  are  exposed  to  some  of  the  above  exciting  causes 
of  relapse.  All  the  above  causes  do  probably  play  their  part  so  long  as 
the  materies  morbi  (if  that  really  exist  either  as  a  chemical  principle  or  as 
a  germ)  has  not  been  wholly  eliminated  or  destroyed.  Indeed,  the  short 
intervals  which  frequently  obtain  between  the  primary  invasion  of  the 
so-called  relapses,  and  the  failure  of  the  salicyl  compounds  to  prevent 
peri-  and  endocarditis,  render  it  probable  that  what  are  commonly  spoken 
of  as  relapses  are  not  due  to  a  new  infection,  as  in  the  case  of  the  relapse 
of  typhoid  fever,  but  to  the  recrudescences  of  a  disease  not  yet  termi- 
nated, but  over  some  of  the  manifestations  of  which — the  articular 
inflammation  and  the  pyrexia — the  salicylates  exercise  some  control. 

3.  Authorities  are  generally  agreed  that  the  salicyl  compounds  do  not 
arrest  or  control  rheumatic  inflammation  of  the  endo-  or  pericardium  or 
pleura,  or  subdue  the  pyrexia,  if  these  complications  in  well-marked 
degree  exist ;  and  there  is  strong  evidence  to  show  that  they  do  not  at  all 
constantly  prevent  the  disease  from  involving  those  organs,  even  after  the 
articular  affection  has  subsided  under  their  use.  Inestimable  as  is  the 
benefit  conferred  by  these  remedies  in  promptly  relieving  the  articular 
pain  and  fever,  they  do  not  secure  the  great  desideratum  in  the  treatment 
of  acute  articular  rheumatism — protection  of  the  heart. 

In  352  cases  treated  with  salicylate  of  soda  at  the  Westminster  Hos- 
pital, heart  disease  developed  in  13.6  per  cent. ;  in  267  treated  without 
the  salicylate,  heart  disease  developed  in  14.2  per  cent.  (Warner's  cases).^ 
In  350  cases  treated  with  saKcylates  at  Guy's,  heart  complications  obtained 
in  68  per  cent.,  while  in  850  treated  without  them,  the  cardiac  complica- 
tions occurred  in  58.8  per  cent.  (Hood).^  Gilbart-Smith  collected  a 
large  number  of  cases  from  several  of  the  London  hospitals,  and  analyzed 
them  with  the  following  results :  Of  1727  cases  of  acute  rheumatism 
treated  before  the  introduction  of  the  salicyl  compounds,  the  proportion 
of  cardiac  complications  was  54.4  per  cent. ;  in  1748  cases  treated  subse- 
quently to  their  introduction,  the  cardiac  affections  obtained  in  63.4  per 
cent. ;  and  in  533  cases  treated  by  the  salicyl  compounds,  those  affections 
obtained  in  68.4  per  cent.^ 

These  facts  certainly  seem  to  prove  that  the  salicyl  compounds  do  not 
prevent  the  occurrence  of  the  visceral  complications  or  manifestations  of 
acute  articular  rheumatism ;  and  if  space  permitted  instances  might  be 
quoted  from  many  authors  in  which  either  endo-  or  pericarditis  or  pleu- 
ritis  or  pneumonia  or  other  visceral  manifestation  had  set  in  after  the 
patient  had  been  taking  the  salicylates  long  enough  to  have  produced 
their  usual  physiological  effects ;  some  of  these  will  be  mentioned  under 
the  next  section. 

It  may  be  objected  that  in  the  above  estimates  sufficient  attention  has 
not  been  paid  to  the  period  of  the  disease  at  which  the  treatment  by  the 

1  The  Lancet,  ii.,  1881,  1080.  »  Ibid.,  ii.,  1881,  1120. 

'  Ihid.,  i.,  1882,  136. 
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salicylates  was  begun,  the  time  it  was  continued,  the  doses  given,  the  age 
of  the  patient,  the  severity  and  other  characters  of  the  illness,  such  as 
whether  acute  or  subacute,  first  or  second  attack,  complicated  or  not. 

4.  It  must  be  admitted  that  there  are  a  few  facts  which  render  it  very 
probable  that  the  salicyl  compounds  do  really  reduce  the  frequency  of 
these  complications,  and  thus  give  some  protection  to  the  heart  in  rheu- 
matism. Of  PowelPs  32  cases,  19  =  60  per  cent,  had  heart  disease  when 
admitted;  and  of  the  remaining  13,  6  =  46  per  cent,  developed  cardiac 
disease  after  admission  and  while  under  the  salicylates.^  Of  Dr.  Jacobi's^ 
150  cases,  78  =  52  per  cent,  were  admitted  with  unsound  hearts,  and  of 
the  other  72,  only  5  =  6.9  per  cent,  developed  cardiac  disease  after  begin 
ning  salicylate  treatment.  Of  Southey^s  51  cases,  24  =  47  per  cent, 
were  admitted  with  diseased  hearts;  and  of  the  remaining  27,  only  4=- 
14.8  per  cent,  developed  a  cardiac  affection  subsequent  to  beginning  treat- 
ment by  the  salicylates.^  Of  the  Boston  Hospital  cases,  38  per  cent,  were 
affected  with  heart  disease  at  entrance,  and  only  4.76  per  cent,  afterward. 
No  heart  affection  was  developed  in  any  of  Clouston's  27  private 
cases — a  result  he  attributes  to  the  early  period  at  which  the  remedies 
are  given  in  private  practice.  But  the  number  is  too  small  to  permit  of 
any  conclusion  being  drawn,  and  4  of  the  cases  were  examples  of  recur- 
rence of  the  disease  at  short  intervals  (three  and  four  weeks)  in  the  same 
patient,  in  whom  there  appears  to  have  existed  no  proclivity  to  cardiac 
complication,  for  he  had  had  four  attacks  before  he  came  under 
Clouston's  care.  Moreover,  his  cases  were  mild,  but  16  of  them  being 
acute,  and  of  these  only  3  attaining  a  temperature  of  103°  and  upward. 
Finally,  Herman*  estimates  the  percentage  of  heart  affections  that 
dev^eloj)ed  after  beginning  the  salicylates  in  the  London  Hospital  at  18.7 
per  cent.,  and  after  other  treatment  at  30  per  cent.  Omitting  Clouston's, 
the  general  average  of  the  above  results  is,  that  in  49.2  per  cent,  cardiac 
disease  existed  before  the  patients  began  the  salicyl  treatment,  and  that 
in  18.2  per  cent,  it  developed  after  that,  while  30  per  cent,  of  cardiac 
disease  developed  aft^r  other  methods  of  treatment  were  begun. 

The  subject  is  one  beset  with  difficulties,  and  still  needs  investigation. 
It  is  reasonable  to  infer  that  as  the  salicylates  promptly  arrest  the  artic- 
ular inflammation  and  allay  the  fever  of  uncomplicated  acute  rheum- 
arthritis,  they  will  prevent  the  visceral  inflammations  so  apt  to  develop 
when  the  disease  runs  its  course  uninfluenced  by  treatment ;  but  experi- 
ence has  shown  that  they  do  not  control  or  arrest  rheumatic  inflammation 
of  the  heart  or  pleura  or  the  attending  pyrexia,  although  capable  of  sub- 
duing the  articular  inflammation  and  the  pyrexia  that  accompanies  it. 
The  most  eminent  therapeutists  are  divided  on  tlie  subject.  Maclagan, 
while  admitting  that  the  salicyl  compounds  do  not  ward  off  cardiac  com- 
plications, or  cure  them  when  they  exist,  maintains  that  their  existence  is 
an  additional  reason  for  giving  those  remedies  freely  and  in  large  doses.* 
Broadbent,*  while  believing  in  the  protective  influence  of  the  salicylates 
"  when  brought  to  bear  upon  the  fever  in  the  first  days  of  its  existence," 
finds  in  the  presence  of  any  cardiac  inflammation  a  reason  for  at  once 
discontinuing  those  remedies.     Flint ^  believes  that  rheumatic  endo-  and 

»  Z^nrW,  i.,  1882,  134.  »  St.  Thomat^B  Hospital  Reports,  New  Series,  viii.  262. 

•  SL  Bart/iolomtu/s  HotrpiUd  Report*,  xvi.  10. 

•  Quoted  bv  T.  G.  Smith,  Laauxt,  i.,  1882,  137.        »  Lib.  cit.,  pp.  266,  275. 

•  Lancti,  L;  1882,  138.  '  New  York  Med.  Record,  1882,  66. 
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pericarditis  are  more  common  since  the  introduction  of  the  salicyl  treat- 
ment than  Avhen  the  alkaline  method  was  relied  upon  almost  entirely, 
a^id  advises^  the  administration  of  alkalies  with  the  salicylates  to  protect 
the  heart.  Vulpian^  thinks  the  protective  power  in  question  probable, 
but  not  established ;  while  the  latest  French  authority,  Homolle,  is  of 
opinion  that  "cardiac  aifections  are  really  less  frequent  in  patients  treated 
by  salicylate  of  sodium  than  in  others/^  ^ 

5.  The  occurrence  of  hyperpyrexia  is  not  always  prevented  by  the 
salicyl  remedies,  even  when  they  have  produced  their  full  physiological 
effects.  Fagge  endeavors  to  explain  away  the  two  cases  of  hyper- 
pyrexia which  occurred  under  Greenhow  and  the  other  two  which  hap- 
pened amongst  the  cases  tabulated  by  himself,  and  remarks  that  if  the 
temperature  should  begin  to  fall  under  the  use  of  salicylic  acid,  and 
then  should  change  its  course  and  rapidly  attain  a  dangerous  height,  that 
would  really  show  that  the  drug  is  sometimes  incapable  of  preventing 
the  occurrence  of  hyperpyrexia.  This  actually  happened  in  one  of 
PowelFs  two  cases,*  and  the  patient  died  suddenly  at  a  temperature  of 
107°.  In  Greenhow^s  first  case  the  patient  had  been  taking  the  salicylate 
for  four  days,  and  was  deaf  and  delirious  when  the  temperature  became 
105.8°.^  Finney  reports  a  case  in  which  3iss  of  salicine  were  given 
daily  for  two  days,,  and  sij  on  the  third  day,  when  pericarditis  set  in,  and 
on  the  fourth  day  hyperpyrexia  supervened.^  Haviland  Hall  records 
an  instance  in  which  the  temperature  fell  from  103.5°  to  100.6°  after 
twenty-grain  doses  of  salicylate  soda,  every  three  hours,  taken  for  two 
days ;  on  the  third  day  the  medicine  was  given  every  four  hours ;  the 
temperature  rose  in  the  evening  to  103.4°,  and  on  the  next  day  it  rose 
rapidly  to  108.7°,  and  the  patient  became  delirious.  Patient  recovered 
rapidly  after  two  baths.'^ 

Pericarditis  is  not  always  present  when  hyperpyrexia  arises  during  the 
administration  of  salicylic  acid ;  it  was  absent  in  PowfelFs  cases,  is  not 
mentioned  in  HalFs,  and  did  not  ensue  in  one  of  Greenhow's  until  two 
days  after  the  temperature  had  reached  105.4°  F.  However,  either  peri- 
carditis or  pneumonia  is  very  frequently  present  when  the  temperature  is 
excessive.  It  is  generally  admitted  that  the  salicylates  do  not  control 
rheumatic  hyperpyrexia  once  it  exists. 

6.  Notwithstanding  the  prompt  removal  of  the  pain  and  reduction  of 
the  fever  by  the  salicyl  compounds,  the  average  duration  of  acute  artic- 
ular rheumatism  is  not  very  considerably  lessened  by  those  remedies. 
Thus,  of  Hood's^  350  cases  treated  by  salicylates  the  average  duration 
of  the  illness  was  35.95  days  as  against  38.75  under  other  methods.  The 
average  time  spent  in  bed  by  Warner's  342  cases  was  19.5  days  under  the 
salicylates,  and  by  352  patients  under  other  remedies  23.5  days.  Both 
estimates  show  a  curtailment  of  the  duration  of  the  disease  by  the  new 
treatment  of  three  to  four  days  only ;  which  is  not  a  very  material  im- 
provement. 

1  Pract.  Med.,  5th  ed.,  1098. 

'  Du  Mode  d^ Action  du  Salicylate  du  Sonde  dans  le  Traitement  du  Rheum.  Artie.  Aigtte, 
Paris,  1881,  11.  »  Nouveau  Diet,  de  Med.  et  de  Chir.,  xxxi.,  1882,  648. 

*  Lancet,  i.,  1882,  135.  5  (>^j„^  goc.  Trans.,  xiii.  264. 

«  Brit.  Med.  Jonm.,  ii.,  1881,  932. 

'  Lancet,  ii.,  1881,  1082.     See  also  two  cases  in  Med.  Times  and  Gaz.,  ii.,  1876,  383. 
^  Calculation  from  Dr.  Hood's  Tables  1  and  la,  Lancet,  ii.,  1881,  1119. 
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7.  Nor  do  the  salicylates  materially  alter  the  time  spent  in  hospital  by 
rheumatic  patients ;  some  evidence  indicates  that  they  actually  prolong 
that  period.  The  following  are  the  average  residences  in  hospital  und^r 
the  salicylates,  according  to  several  recent  authors,  and  they  are  remark- 
ably uniform  with  two  exceptions :  Coupland,  36  days ;  Warner,  34.9 ; 
Hall,  34 ;  Southey,  32.5 ;  Broadbent,  31.2 ;  Powell,  31  ;  Finlay  and 
Lucas,  29.7;^  Owen,  23;  Brown,  21.9;^  or  a  general  average  of  30.4 
days  for  the  salicyl  remedies.  Under  full  alkaline  treatment :  Owen,  26 
days;  Dickinson,  25;^  Fuller,  22.2;*  Blakes,  24;*  or  a  general  average 
of  24.3  days  for  full  alkaline  treatment.  And  if  to  these  we  add  Finlay 
and  Lucas's  results,  27.7  days,  under  but  two  to  three  drachms  of  alkaline 
salts  in  the  twenty-four  hours — a  quantity  only  the  fourth  of  that  given 
under  the  full  alkaline  method — ^the  general  average  residence  in  ho'. 
pital  under  alkaline  treatment  was  but  25.4  days ;  that  is,  five  less  than 
under  the  salicylate. 

These  several  estimates  of  the  time  spent  in  hospital  under  the  salic}'- 
lates,  with  the  exception  of  Owen's  and  Brown's,  correspond  closely  with 
that  of  the  time  spent  by  Gull's  and  Sutton's  patients  under  mint- water 
— 32.8  days — although  the  general  average  of  them  falls  short  of  the 
latter  by  2.4  days. 

The  following  table  (iii.)  of  Hood's^  shows  that  under  the  salicylate 
method  45.7  per  cent,  remained  in  hospital  beyond  forty  days,  and  39 
per  cent,  under  other  methods,  and  that  about  50  per  cent,  more  were 
discharged  within  twenty  days  imder  the  other  methods  than  under  the 
salicylate: 

350  cases  treated  with  salicylates : 

Days. 


Under  10.                  Under  20. 

3^^0.84%.         31  =  8.88%. 
without  salicylates : 

Under  10.                  Under  20. 
12  =  1.4%.      105  =  12.35%. 

Under  30. 

76  =  21.7%. 

Under  30. 
175  =  20.1%. 

Under  40. 
84=24%. 

Under  40. 
182  =  21.4%. 

HI  longer. 
160  =  45.7% 

HI  longer. 
331=39%. 

These  statistics  favor  Greenhow's  opinion  that  patients  treated  with 
salicylate  of  sodium  regain  their  strength  slowly,  and  are  long  in  becoming 
able  to  resume  their  ordinary  occupations.  Some  allowance,  however, 
must  be  made  for  the  precautions  against  relapse  under  salicylates  ob- 
served in  hospitals  since  the  great  tendency  thereto  has  been  recognized. 

8.  Certain  unpleasant  or  toxic  effects  are  produced  by  salicylic  acid  and 
salicylate  of  sodium ;  such  are  nausea,  vomiting,  abdominal  pain,  frontal 
heailache,  tinnitus,  incomplete  deafness,  vertigo,  tremor,  quickened  respi- 
ration, very  rarely  amblyopia  and  even  temporary  amaurosis,  and  not 
unfrequently  delirium.  A  feeling  of  prostration  and  general  misery  is 
not  uncommon.  These  phenomena  oi  salicylism  are  in  great  measure 
proportionate  to  the  dose  employed,  but  they  have  followed  moderate 

»  Lancet,  ii.,  1879,  420. 

'  BotUm  Med.  and  Surg.  Joum.,  Feb.,  1877.  The  four  cases  excluded  by  the  reports  are 
included  in  this  calculation,  that  it  may  more  fairly  be  compared  with  other  reports. 

•  lyincei,  i.,  1869.  *  The  Praclitioner,  i,,  1869,  p.  137. 

*  Boston  Oily  Hotpilal  ReporU^  1st  Series.  *  The  Lancet,  ii.,  1881,  1120. 
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doses,  owing  sometimes  to  idiosyncrasy,  and  perhaps  frequently  to 
retarded  elimination  consequent  upon  previous  disease  of  the  kidneys 
or  disturbance  of  their  function  by  the  salicylic  acid  or  its  salt.  Those 
agents  are  usually  completely  excreted  in  forty-eight  hours,  but  in  one 
of  PowelFs^  cases  elimination  was  not  completed  before  the  fifth  day,  and 
not  before  the  eighth  in  Byanow's  case.^  Possibly  uraemia  may  in  some 
cases  cause  the  delirium.^  The  delirium,  which  may  be  violent  or  not,  is 
often  preceded  by  dryness  of  the  tongue,  restlessness,  and  rapid  breathing. 
Impurities  in  the  acid  may  account  for  the  inconstancy  with  which 
delirium  has  been  noticed  by  different  observers.  While  but  2  instances 
in  82  cases  were  met  with  by  Coupland,  3  out  of  90  cases  by  Broad- 
bent,  and  3  out  of  109  by  Brown,*  Charles  Barrows^  encountered  8 
instances  in  28  cases.  In  one  of  these  a  boy  of  eleven  became  delirious  in 
eighteen  hours,  having  taken  10  grs.  of  salicylate  of  sodium  every  three 
hours.  In  another  instance  the  drug  had  been  in  full  use  for  five  days 
before  the  delirium  manifested  itself.  These  phenomena  of  salicylism 
rapidly  disappear  when  the  medicine  is  stopped,  and  delirium  has  not 
always  recurred  on  its  resumption.  They  are  less  frequent  in  children, 
in  whom  elimination  by  the  kidneys  takes  place  very  rapidly  and  a 
marked  tolerance  of  salicyl  compounds  exists.  Occasionally  more  serious 
effects  appear  to  be  produced  by  the  salicylates,  owing  to  their  direct 
action  on  the  heart,  impairing  its  power,  as  evidenced  by  feeble  impulse  and 
sounds,  increased  frequency  of  the  pulse,  and  diminution  of  the  arterial 
pressure.^  But,  notwithstanding  the  very  large  number  of  cases  of  acute 
rheumatism  that  have  been  treated  by  the  salicyl  compounds,  very  few 
clear  instances  of  their  toxic  action  on  the  heart  have  been  recorded,  and 
even  in  some  of  these  there  were  other  conditions  present  that  may  have 
played  some  part,  perhaps  a  chief  part,  in  the  production  of  cardiac  fail- 
ure. In  Greenhow's  case^  the  autopsy  revealed  a  dilated  fatty  heart  and 
slightly  granular  kidneys,  and  the  cardiac  failure  coincided  with  a  fall  of 
temperature  to  97°  F.  Goodhardt's^  patient  died  in  nine  hours  after 
beginning  the  salicylic  acid,  of  which  she  took  but  one  drachm,  in  divided 
doses,  every  three  hours.  The  pulse  rose  rapidly  to  160;  she  was  restless 
and  moaning,  but  died  quietly  and  suddenly.  Recent  pericarditis,  with  one 
or  two  points  of  fatty  degeneration  of  the  hearths  substance,  and  sound 
kidneys  were  found.  The  reporter  of  the  case  inclines  to  the  opinion  that 
the  acid  produced  sudden  collapse  and  cardiac  failure,  while  Bristowe  re- 
ferred them  to  the  rheumatic  poison  itself.  I  have  not  been  able  to  refer 
to  Hoppe  Seyler's  paper,^  in  which  he  relates  that  having  given  5  grammes 
of  salicylic  acid  to  a  child  of  seven  and  a  half  years  affected  with  artic- 
ular rheumatism,  shortly  afterward  there  occurred  deafness,  agitation, 
profuse  sweating,  dyspnoea,  and  finally  fatal  collapse.  The  condition  of 
the  heart  and  kidneys  before  and  after  death  is  not  given.     Weber  pub- 

^  Lancet,  i.,  1882,  135. 

'  Quoted  by  Wood  in  his  Therapeutics  and  Mat.  Med.,  1880,  from  Centralb.fur  Chir., 
1877,  809. 

■*  See  DaCosta's  observations  in  Am.  Med.  Journal,  vol.  Ixix.,  and  Ackland's  in  B.  Med. 
Toumal,  i.,  1881,  337. 

*  Boston  Med.  and  Surg.  Journal.  ^  N.  Y.  Med.  Record,  April  29,  1882,  456. 

^  Kohler,  Centralb.  f.  Med.  Wissensch.,  1876,  and   Dunowsky,  Arbeit&r  Pharm.  Labor., 
Moskau,  i.  p.  190,  quoted  by  H.  C.  Wood,  Therapeutics,  Mat.  Med.,  etc.,  3d  ed.,  p.  639. 
'  Clin.  Soc.  Trans.,  xiii.  p.  266,  c.  iii.  «  jn^^^  p_  123. 

•  Quoted  by  D.  Seille,  ThSse,  De  la  Med.  Solicylee  dans  le  Rheumatism,  Paris,  1879,  p.  54. 
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lished*  au  iuslance  in  which  15-gr.  doses  of  salicin  given  to  a  woman 
of  twenty-seven  produced  in  thirty-four  hours  a  rapid  fall  of  temperature 
from  103°  to  96°  F.,  accompanied  by  delirium  and  serious  but  not  fatal 
collapse.  It  is  well  to  remember  that  a  similar  failure  of  cardiac  power  is 
occai^ioually  observed  in  other  fevers  when  rapid  defervescence  occurs, 
although  tiie  salicyl  compounds  have  not  been  taken ;  and  it  is  certainly 
necessary  to  give  these  remedies  cautiously,  and  often  to  administer  alco- 
hol with  them,  when  the  heart's  action  is  at  all  enfeebled  by  protracted 
pyrexia  and  pain,  or  by  disease  (inflammatory  or  degenerative)  of  its  sub- 
stance or  envelope.  Indeed,  if  severe  cardiac  inflammation  obtain  in 
rheumatism,  the  remedies  are  powerless  and  perhaps  unsafe.  The  sudden 
reduction  of  the  temperature  when  much  exhaustion  obtains,  even  in  the 
hyperpyrexia  of  rheumatic  and  other  fevers,  whether  by  salicylic  acid 
or  quinia  or  the  cold  'bath,  may  be  attended  with  fatal  collapse  of  the 
heart. 

Instead  of  the  frequent  weak  pulse  above  mentioned,  I  have  many 
times  found  salicylate  of  sodium  render  the  pulse  very  slow,  labored,  and 
compressible  in  typhoid  fever,  and  generally  at  the  same  time  the  tem- 
perature has  been  considerably  reduced  below  what  it  had  been. 

A  temporary  albuminuria  is  not  infrequent ;  excluding  mere  traces,  it 
obtained  in  52  per  cent,  of  cases  treated  by  the  salicylates  alone  or  in 
conjunction  with  full  doses  of  alkali,  and  in  but  25  per  cent,  of  those  in 
which  full  doses  of  alkali,  with  or  without  quinia,  were  employed.^ 

Very  rarely  haematuria  and  even  nephritis  have  occurred.     The  active 

{)rinciple  is  chiefly  eliminated  by  the  kidneys,  which  may  account  for  a 
ocal  irritating  influence  upon  those  organs. 

Salicine  is  much  preferred  by  Maclagan  to  salicylic  acid  and  to  salicylate 
of  sodium,  on  the  grounds  that  it  is  a  bitter  tonic  and  produces  less  debility 
and  more  rapid  convalescence  than  those  agents,  and  that  it  never  pro- 
duces delirium  nor  depresses  the  heart's  action.  Ringer^  and  Char- 
teris*  state  that  they  have  never  seen  salicine,  even  in  large  doses,  cause 
delirium;  and  Prof.  Gairdner  has  not  found  it  produce  any  unfavor- 
able symptoms.*  On  the  other  hand,  Greenhow®  found  that  marked 
depression  of  the  heart's  power  ensued  in  4  out  of  10  cases  whilst  the 
patients  were  taking  salicine,  and  entirely  subsided  after  it  was  discon- 
tinued. Further  careful  and  extended  observation  is  needed  before  the 
relative  value  of  salicine  and  salicylate  of  sodium  can  be  reliably  stated.  It 
is  probable  that  the  salt  is  more  active  and  prompt  than  the  bitter  prin- 
ciple ;  and  this,  with  the  greater  cheapness  of  the  former,  may  perhaps 
account  for  the  more  general  employment  in  hospitals  of  the  salicylate 
than  of  salicine.  The  latter,  moreover,  is  often  tolerated  when  the  former 
is  not. 

As  regards  the  doses  of  these  agents  required  in  acute  rheumatic  arthri- 
tis, practitioners  are  not  agreed ;  Maclagan,  Strieker,  Fagge,  Broadbent, 
Ringer,  Flint,  S6e,  recommend  large  doses  at  short  intervals  at  the  outset, 
with  the  view  of  getting  the  patient  rapidly  under  the  influence  of  the 
drug.     Maclagan  gives  salicine  Bi-ij  at  first  hourly,  then  every  two  hours 

>  CUn.  Soe.  Tram.,  x.  p.  70, 1877.  '  Isambard  Owen,  Lancet,  ii.,  1881,  p.  1081. 

•  Handbook  Therapeuiu-Ji,  8th  ed.,  18S0,  r)87.  *  Brit.  Med.  Jour.,  i.,  1881,  229. 

•  Laneelf  i.,  1882,  in  table  giving  experience  of  British  hospitals,  prepared  by  Maclagan. 

•  JHru.  Path.  Soe.,  xiii.  262. 
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as  the  acute  symptoms  begin  to  decline ;  after  the  second  day  he  allows 
20  to  30  grs.  every  four  hours  for  two  or  three  days ;  "  and  for  a  week 
or  ten  days  more  that  quantity  should  be  taken  three  times  a  day." 
Strieker,  Fagge,  Broadbent,  and  S^e  recommend  about  20  to  30  grs.  of 
salicylate  of  sodium  every  hour  or  two  for  six  doses  (  =  3ij-iij  in  the  day), 
and  Ringer  would  employ  10  grs.  hourly,  and  if  in  twenty-four  hours 
this  dose  has  not  either  modified  the  disease  or  produced  its  characteristic 
symptoms,  he  would  increase  it  to  15  and  then  to  20  grains  hourly.  On 
the  other  hand,  Owen's^  results  show  practically  no  difference  in  the 
duration  of  pain  and  pyrexia  and  in  the  average  duration  of  illness  from 
the  commencement,  whether  sjiij  or  sij  or  ^iss  were  given  every  twenty- 
four  hours;  and  C.  G.  Young ^  found  that  10  to  15  grs.  every  one,  two, 
or  three  hours  are  sufficient. 

Indeed,  exceptionally  good  and  exceptionally  indifferent  results  are 
reported  under  similar  doses.  No  such  good  results  are  reported  as  those 
of  the  Boston  City  Hospital  under  doses  of  3ij  to  siv  per  diem,  the  aver- 
age residence  in  hospital  being  only  eighteen  days  if  four  cases  which 
became  chronic  are  excluded,  or  21.9  days  if  they  are  included. 

The  plan  in  vogue  at  our  hospital  here  and  in  my  own  private  practice 
is  to  give  about  15  grains  every  two  or  three  hours,  according  to  the 
severity  of  the  case  and  until  the  articular  pain  and  pyrexia  are  relieved. 
After  the  pain  and  pyrexia  have  yielded,  the  remedy  should  be  continued 
in  smaller  doses,  say  10  to  15  grs.,  three  or  four  times  a  day,  according  to 
the  severity  of  the  case,  for  eight  to  ten  days  longer,  to  prevent  relapse, 
and  during  this  period  exposure,  exercise,  and  dietetic  excesses  must  be 
carefully  guarded  against. 

The  salicine  may  be  given  dissolved  in  milk  or  enclosed  in  wafers ;  the 
salicylate  of  soda,  in  a  solution  of  any  aromatic  water,  to  which  extract  of 
liquorice  or  syrup  of  lemon  and  a  few  drops  of  spirits  of  chloroform  may 
be  added.  The  French  add  a  little  rum  to  flavor  the  mixture.  Should 
severe  cardiac  inflammation  exist,  and,  even  although  not  severe,  should 
there  exist  signs  of  failure  of  cardiac  power,  salicylates  and  salicine  had 
better  be  avoided.  If  the  secretion  of  urine  diminish  considerably  under 
their  use,  or  hsematuria  supervene,  or  organic  disease  of  the  kidneys 
exist,  they  must  be  employed  cautiously,  and  may  require  prompt  suspen- 
sion. If  marked  debility  exist,  stimulants,  especially  the  alcoholic,  should 
be  combined  with  them. 

The  oil  of  wintergreen  has  recently  been  well  spoken  of  by  F.  P. 
Kinnicutt  of  St.  Luke's  Hospital,  New  York,^  as  a  substitute  for  salicy- 
late sodium.  It  is  itself  a  methyl  salicylate  90  per  cent.,  plus  terebene  10 
per  cent.  Its  officinal  name  is  oleum  gaultheria,  and  it  is  given  in  doses 
oftn^x-xv  every  two  hours  except  during  sleep,  and  in  severe  cases  of 
articular  rheumatism  during  the  twenty-four  hours,  either  by  floating  the 
oil  upon  a  wineglass  of  water  or  milk  or  in  capsules  or  upon  lumps  of 
white  sugar.  It  resembles  in  its  influence  upon  acute  rheumatism  very 
closely  the  sodium  salicylate,  for  which  it  may  perhaps  be  substituted, 
and  Kinnicutt  maintains  that  it  is  quite  as  effectual,  pleasanter  to  take, 
and  free  from  the  intoxicating  properties  of  the  salt  and  the  salicylic  acid. 
It  requires  to  be  continued  during  convalescence  just  like  the  salicylate. 

1  Ijancet,  ii.,  1881.  2  jr)^^.  j^^^^  j^^^^  g^^^  Sept.,  1880, 193. 

»  Med.  Record  of  New  York,  Nov.,  1882,  505. 
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The  alkalies — in  this  country  at  least — were  the  favorite  remedies  in  the 
treatment  of  acute  articular  rheumatism  before  the  powers  of  salicine  and 
salicylic  acid  became  generally  known,  and  there  are  still  authorities  who 
maintain  their  excellence,  if  not  their  superiority  over  the  salicylates,  in 

f^rotecting  the  heart  against  the  recurrence  of  rheumatic  inflammation 
Flint,  Dickinson,  Sinclair,  Still6). 

Under  the  term  the  alkaline  treatment  unfortunately  are  included  two 
distinct  methods  of  administering  the  salts  composed  of  potash  and  soda 
and  the  vegetable  acids,  carbonic,  tartaric,  citric,  etc. — viz. :  that  in  which 
about  half  a  drachm  of  one  of  these  salts  is  given  three  or  four  times  a 
day ;  and  the  other  known  as  Fuller's  method,  in  which  large  doses  are 
prescribed,  so  tliat  from  an  ounce  to  an  ounce  and  a  half  is  given  in  the 
first  twenty-four  hours,  with  the  view  of  rapidly  rendering  the  urine  alka- 
line, and  if  possible  the  perspiration  also ;  for  I  have  frequently  produced 
the  former  effect  in  less  than  twelve  hours,  yet  have  found  the  perspira- 
tion still  redden  litmus  on  the  second,  and  even  the  third,  day  and  later. 
A  disr^ard  of  the  essential  differences  existing  between  these  two  meth- 
ods of  employing  alkalies  in  acute  rheumatism  may  partially  account  for 
the  differences  of  opinion  existing  as  to  the  value  of  the  alkaline  treat- 
ment, and  for  the  differences  in  the  statistical  results  thereof  published  by 
various  observers — a  remark  applicable  to  other  methods  and  statistics 
also.  Fuller  commonly  ordered  every  three  or  four  hom-s  bicarb,  sodium 
Siss  and  acetate  of  potassium  3ss  dissolved  in  ^iij  of  water  and  rendered 
effervescing  at  the  moment  of  administration  by  the  addition  of  an  ounce 
of  lemon-juice  or  3ss  of  citric  acid.  As  soon  as  the  urine  presents  an 
alkaline  reaction — which  is  usually  the  case  in  twelve  to  twenty-four 
hours — the  quantity  of  the  alkali  is  reduced  by  one-half,  or  to  about  8 
drachms,  during  the  succeeding  twenty-four  hours,  and  provided  the  urine 
continues  alkaline  to  3  drachms  on  the  third  day.  On  the  fourtli  day  and 
subsequently  only  a  scruple  to  half  a  drachm  of  alkali  is  given  three  times 
a  day,  sufficient  to  keep  the  urine  alkaline,  and  to  each  dose  are  added  3 
grains  of  quinia  dissolved  in  lemon-juice ;  and  this  combination  is  con- 
tinued till  wnvalescence  sets  in.  An  aperient  pill  is  given  whenever 
needed,  but  is  administered  "  only  under  conditions  of  extreme  nervous 
irritation."     The  method  is  not  an  exclusively  alkaline  one. 

Space  will  not  allow  of  a  lengthened  analysis  of  the  statistics  that  have 
been  published  on  this  subject,  and  I  will  give  only  some  of  the  more 
important  statistical  results.  While,  as  we  have  seen,  the  average  dura- 
tion of  pyrexia  and  articular  pain  under  salicylate  treatment  is  about  5.4 
days,  under  moderate  alkaline  treatment,  according  to  the  recent  statistics 
of  Finlay  and  Lucas,*  the  average  duration  of  pyrexia  was  10.3  days  and 
of  articular  pain  12.2  days,  and  of  Owen^  6.5  days  for  the  first  and  8 
days  for  the  second,  or  a  general  average  for  the  pain  and  pyrexia  togeth- 
er of  9.25  days,  or  about  3.85  days  longer  than  under  the  salicylate  treat- 
ment. Nor  can  it  be  said  even  of  the  full  alkaline  plan  that  the  first  or 
BBOond  dose  frequently  relieves  the  articular  pains  like  a  charm.  On  the 
other  handy  it  has  been  already  shown  that  the  average  time  spent  in  hos- 
pital was  five  days  less  under  the  full  alkaline  than  under  the  salicylate 
treatment. 

A«  regards  the  relative  power  of  the  salicylates  and  of  full  alkalinn 
U.,  1879,  420.  t  xhid.,  ii.,  1881, 1081. 


ARTICULAR  ACUTE  AND  SUBACUTE  RHEUMATISM.  61 

treatment  in  protecting  the  heart,  the  following  analysis  and  calculation 
•  deserve  attention.  The  percentage  of  cases  in  which  cardiac  disease  set 
in  after  the  salicylate  treatment  began  was,  according  to  Powell,  18.75 ; 
according  to  Haviland  Hall,  37.1 ;  according  to  Finlay  and  Lucas,  11.60; 
Southey,  8 ;  Brown,  4.76 ;  Jacobi,  3.35,  or  a  general  average  of  14  per 
cent. ;  whereas  cardiac  disease  developed  after  the  alkaline  treatment  had 
commenced  in  13.6  per  centum  according  to  Blake ;^  in  10.7  percent, 
according  to  Dickinson;^  in  7  per  cent,  according  to  Owen;  in  6.6  per 
cent,  according  to  Finlay  and  Lucas ;  and  in  2  per  cent,  according  to 
Fuller ;  making  a  general  average  of  only  7.8  per  cent. 

Judging  from  these  statistics,  it  is  not  improbable  that  a  combination 
of  sodium  salicylate,  with  full  doses  of  bicarbonate  of  sodium  or  chlorate 
of  potassium,  will  give  better  results  in  the  treatment  of  acute  rheuma- 
tism than  either  of  those  classes  of  remedies  singly.  Indeed,  Flint  and 
others  have  advised  such  combinations,  and  Bedford  Fenwick  has 
recently  stated,  as  a  result  of  his  experience  in  30  cases,  that  if,  after 
giving  a  free  purge,  followed  by  scruple  doses  of  sodium  salicylate  hourly 
for  six  hours,  that  salt  be  stopped,  and  in  twelve  hours  afterward  half- 
drachm  doses  of  citrate  of  potassium  be  administered  every  four  or  six 
hours  until  the  saliva  becomes  alkaline,  relapses  will  be  extremely  rare, 
and  that  this  is  the  safest  and  most  successful  method  of  treating  acute 
and  subacute  articular  rheumatism.^ 

Having  spoken  somewhat  fully  upon  the  remedies  of  which  I  have 
most  personal  experience,  and  which  have  the  largest  number  of  advo- 
cates at  the  present  time,  and  having  advised  the  combination  of  these 
remedies,  I  shall  only  glance  at  some  of  the  other  remedies  or  methods 
of  treating  the  disease  still  more  or  less  employed. 

Quinia,  given  in  divided  doses  to  the  extent  of  15  to  30  grains  in 
the  day,  is  still  highly  thought  of  in  France  in  the  early  stages,  during 
the  course  of  and  on  the  occurrence  of  relapses,  in  acute  (especially  febrile 
poly-)  articular  rheumatism.  It  is  claimed  by  Briquet,  Monneret,'*  Legroux, 
and  others  that  although  not  a  specific  for  the  disease  it  moderates  the  gen- 
eral disturbance,  diminishes  the  local  affections,  and  even  retards  the  devel- 
opment or  lessens  the  gravity  of  the  cerebral  symptoms — that,  although  it 
does  not  control  the  cardiac  inflammations,  it  is  not  contraindicated  by 
them.  The  only  recent  English  authority  who  has  strongly  advocated 
full  doses  of  quinia  in  this  disease  is  Garrod,^  but  he  mixed  the  drug, 
in  five-grain  doses,  with  half  a  drachm  of  bicarbonate  of  potassium,  a 
little  mucilage,  and  spirits  of  chloroform,  and  gave  it  every  four  hours 
until  the  fever  and  articular  affection  had  completely  abated.  Sufficient 
facts  have  not  been  published  to  permit  of  the  formation  of  a  reliable 
judgment  as  to  the  actual  or  the  comparative  value  of  either  the  simple 
quinia  or  the  quino-alkaline  treatment  of  acute  and  subacute  articular 
rheumatism.  There  can  be  no  doubt  as  to  the  value  of  quinia  to  meet 
certain   conditions  incident  to   the   disease,  such  as  debility,  lingering 

^  Med.  and  Surg.  Reports  of  Boston  City  Hospital,  1st  Series,  1870. 

^  This  percentage  is  obtained  by  adding  together  all  the  cases  treated  by  alkalies  given 
by  Dickinson  in  his  IX.,  X.,  XI.,  and  XII.  tables.  Their  total  was  65  cases  in  which 
the  heart  was  afFected  seven  times.  In  table  IX.  from  ^ii-iv  of  alkaline  salts  were 
given  daily,  and  in  table  X.  about   ^iij  daily. — Lancet,  i.,  1869. 

3  Lancet,  i.,  1882.  *  La  Omtte  et  le  Rheumatisme,  Paris,  1857 

^  Keynolds's  Syst.  Med.,  1870,  p.  951. 
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convalescence,  periodical  relapse,  excessive  perspiration,  failure  of  appe- 
tite, and  jx^rhaps,  in  some  instances,  high  temperature.  Barclay  has 
found  quinia  of  much  service  when  depression  has  followed  the  long 
oontinuimce  of  the  alkaline  treatment  and  is  attended  with  alkaline  urine 
and  a  deposit  of  the  earthy  phosphates.^  It  may  be  given  by  the  rectum 
if  not  tolerated  by  the  stomach  or  if  the  alkalines  are  being  taken. 

Greeuhow^  has  treated  43  cases  with  iodide  of  potassium  and  qui- 
nine, and  says  that  his  experience  of  this  method  contrasts  favorably 
with  that  of  salicine  and  salicylate  of  soda.  However,  pneumonia  super- 
vened in  3  cases  while  under  treatment ;  cardiac  inflammation  arose  in  6 
cases  (=  14  per  cent.)  after  admission ;  single  relapses  of  short  duration 
occurred  in  21  per  cent. ;  and,  excluding  two  cases  in  which  the  treat- 
ment was  soon  discontinued  and  7  very  mild  cases,  the  remaining  34 
cases  were  on  the  average  each  thirty-six  days  in  hospital.  Under  this 
method  relapses  were  less  frequent  (21  per  cent,  instead  of  26  per  cent.), 
and  stay  in  hospital  longer  (36  instead  of  30.4  days),  than  under  that 
by  the  salicylates;  but  the  number  of  cases  treated  is  too  small  to 
base  a  final  opinion  upon.  He  prescribed  5  grains  each  of  iodide 
of  potassium  and  carbonate  of  ammonia  three  or  four  times  a  day,  and 
2  grains  of  quinia  with  three  of  extract  of  hysocyamus  in  pill  as  often. 
This  method,  in  principle  at  least,  resembles  that  recommended  by 
DaCosta,  who  administers  in  uncomplicated  cases  bromide  of  ammonium 
in  15-  to  20-grain  doses  every  three  hours,  and  as  soon  as  the  acute 
symptoms  have  disappeared  follows  it  by  quinia  in  fair  doses.  It  has 
not  come  into  general  use  in  this  country,  although  its  eminent  proposer 
published  his  cases  in  1869.^ 

Notwithstanding  the  encomiums  passed  upon  propylamine — or,  more 
correctly,  trimethylamine — as  a  remedy  for  acute  and  chronic  rheumatism 
by  Awenarius  of  St.  Petersburg  in  1856,  by  Gaston  of  Indiana  in  1872, 
by  Dujardin-Beaumetz  in  1873,  and  Peltier  in  1874  (both  of  France), 
and  Spencer  of  England  in  1875,  it  has  not  been  much  employed,  espe- 
cially sino^  the  salicylates  have  attracted  attention.  It  appears  that  in  a 
considerable  proportion  of  cases  the  articular  pains  have  subsided  in  two 
or  three  days  under  its  employment,  and  then  the  temperature  has 
declined,  but  the  visceral  complications  have  not  been  prevented.  From 
4  to  8  minims  of  trimethylamine  in  an  ounce  of  peppermint-water,  with 
a  drachm  of  syrup  of  ginger,  may  be  given  every  hour  or  two,  the  inter- 
vals to  be  increased  as  the  pains  diminish.  When  pain  has  quite  ceased 
the  drug  may  be  stopped  and  quinia  given  its  place.  It  merits  further 
study  in  this  disease,*  and  Dr.  Shapter  of  the  Exeter  Hospital  has  very 
recently  stated  that  he  is  so  convinced  or  the  value  of  propylamine  that 
salicylic  acid  has  not  fully  commended  itself*  to  him.  Senator  has 
recently  recommended  benzoic  acid  or  its  sodium  salt  in  large  doses 
(about  5«8  in  the  day)  in  those  cases  of  acute  rheumatic  arthritis  in  which 

•  8L  O^rg^M  HotoUal  ReporU,  vol.  vi.  p.  Ill  e/  mo.  »  The  Lancet,  i.,  1882,  913. 

•  Pamt^fiama  Hoapilal  ReporU,  vol.  ii.,  1869 ;  New  York  Medical  Record,  September, 
1874-  p.  481. 

••On  thb  subject  see  Farier- Lagrange's  JSwat  mr  la  Trimethylamine,  Strasbourg,  1870; 
Journal  de  Mid,  et  de  Chirturgie,  1873,  No.  2;  Medico-Chir.  Rev.,  i.,  1873,  497  ;  Lancet,  ii., 
1876,  e76 :  The  PraetHumeTf  London,  i.,  1876 ;  Le  Progrh  Midicale,  Jan.  10,  1874 ;  ibid., 
Aug.  9.  1879. 

•  The  Brit.  Med.  J<mr.,  1881,  p.  1012.  See  also  Tyson,  Phikuielphia  Med.  Times,  1879, 
ToL  z.  359. 
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the  salicylates  have  failed,  although  he  admits  that  it  scarcely  rivals 
them.^  His  22  patients  were  relieved  in  4.4  days  as  the  average,  and  no 
complications  occurred  in  any  of  them.  Benzoic  acid  is  said  not  to  pro- 
duce the  nausea,  depression,  or  unpleasant  head  phenomena  of  salicylic 
acid,  to  which  it  is  closely  related  in  chemical  composition. 

Space  will  not  permit  of  any  notice  of  lemon-juice,  perchloride  of  iron, 
the  mineral  acids,  or  the  blistering  treatment.  Of  this  last  my  experi- 
ence enables  me  to  say  that  it  frequently  relieves  the  pains  promptly,  but 
does  not  at  all  always  protect  the  heart.  In  my  opinion  it  deserves  an 
extended  employment  in  conjunction  with  early  and  full  doses  of  the 
sodium  salicylate.  As  Andrews  has  not  by  any  communication  made 
since  the  publication  of  his  paper  in  1874^  maintained  the  value  of  the 
treatment  of  the  disease  by  an  exclusively  non-nitrogenous  diet  of  arrow- 
root, and  as  he  had  then  treated  but  eight  cases  in  that  way,  it  is  hardly 
necessary  to  consider  it  as  a  method  of  treatment. 

Having  spoken  of  the  treatment  of  the  general  disease  acute  articular 
rheumatism,  it  remains  to  speak  of  the  treatment  of  its  visceral  mani- 
festations and  of  some  of  its  more  important  incidental  symptoms  and 
complications.  As  the  treatment  of  the  various  forms  of  cardiac  inflam- 
mation will  be  given  in  extenso  in  the  articles  specially  devoted  to  those 
topics,  I  will  be  very  brief  in  my  notice  of  them. 

In  every  case  of  rheumatic  fever  it  is  our  primary  duty  to  employ 
those  measures  as  early  and  deftly  as  possible  which  in  the  present  state 
of  knowledge  appear  to  promptly  relieve  the  pyrexia  and  articular 
symptoms,  and  lessen  the  tendency  to,  but  do  not  altogether  prevent,  the 
visceral  complications.  Such  measures  have  been  already  said  to  be  the 
administration  of  the  salicylates  and  alkaline  salts  together  in  full  doses, 
and  the  observance  of  certain  dietetic  and  hygienic  details  to  be  given 
hereafter.  If,  notwithstanding,  peri-  or  endocarditis,  or  both,  supervene, 
as  it  frequently  happens,  what  is  to  be  done  ?  I  reply  that  even  in  peri- 
carditis active  interference  is  seldom  necessary ;  the  general  treatment 
previously  employed  may  be  continued  in  the  hope  that  it  may  mitigate 
the  cardiac  inflammation  by  reducing  the  pyrexia  and  subduing  the  poly- 
arthritis, even  although  it  be  incapable  of  directly  controlling  the  peri- 
cardial inflammation.  If  the  pain  in  pericarditis  be  really  severe  and  the 
heart's  action  much  disturbed,  a  dozen  leeches  may  be  applied  over  the 
heart,  and  be  followed  by  anodyne  fomentations  or  hot  poultices  applied, 
as  Lauder  Brunton  advised,  over  several  layers  of  flannel  interposed 
between  the  skin  and  them.  Leeching,  however,  is  seldom  needed,  a 
hypodermic  injection  of  morphia  generally  sufficing  to  relieve  the  pain. 
Should  these  measures  not  relieve  the  pain  and  allay  the  cardiac  excite- 
ment, small  and  repeated  doses  of  chloral,  which  Balfour  observes  "  is 
not  more  useful  as  a  sedative  than  as  an  antiphlogistic,"  may  be  given. 
If  there  be,  as  so  frequently  happens,  but  little  pain  or  cardiac  disturb- 
ance, there  being  only  a  friction  sound  revealing  the  inflammation,  the 
hot  poultices  or  anodyne  fomentations,  or  even  covering  the  front  of  the 
chest  with  wadding  or  a  belladonna  plaster,  which  I  prefer,  will  suffice. 
Should  pericardial  effusion  ensue,  the  diet  must  be  improved,  and  if  much 

*  Centralh.  /.  d.  Med.  TFiss.,  Ist  May,  1880,  quoted  in  Practitioner,  Sept.,  1880.  See  also 
McEwan's  experience,  Brit.  Med.  Journ.,  i.,  1881,  336 ;  F.  A.  Flint,  M.  D.,  N.  Y.  Med. 
Gazette,  1880.  »  St.  Barth.  Hospital  Reports,  vol.  x.  359. 
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debility  exists,  the  salicylate  and  alkalies  should  be  stopped,  and  wiae 
may  be  given  along  with  quinine  alone  or  with  pretty  full  doses  of 
muriate  of  iron.  As  the  strength  returns  absorption  commonly  takes 
place;  but  if  it  is  delayed,  either  the  iodide  of  potassium  or  the  infusion 
of  digitalis  may  be  employed  along  with  the  quiuia ;  or,  if  no  special 
contraindication  exist,  a  pill  containing  a  grain  each  of  blue  mass,  digi- 
talis, squill,  and  quinia  may  be  given  three  times  a  day  and  its  effects 
carefully  watched.  Much  difference  of  opinion  obtains  as  to  the  value 
of  flying  blisters  on  the  prsecordia.  Although  not  often  required,  they 
appear  to  be  more  useful  than  iodine  applications.  In  those  compara- 
tively rare  instances  in  which  the  effusion  is  abundant  and  remains 
unabsorbed,  either  because  it  is  largely  sero-purulent  or  purulent,  it  is 
proper  to  aspirate  the  pericardial  sac,  which  should  certainly  be  done  if 
marked  signs  of  cardiac  oppression  and  failure  coexist.  Having  once 
hesitated  to  aspirate  in  recent  rheumatic  pericarditis  with  copious  effusion 
in  a  lad,  and  found  a  large  amount  of  pus  in  the  sac  after  death,  I  would 
warn  against  hesitancy  under  such  circumstances.  Careful  employment 
of  the  instrument  can  hardly  do  harm  if  even  no  large  amount  of  efiu- 
sion  exist. 

Active  treatment  is  quite  uncalled  for,  as  a  rule,  in  acute  rheumatic 
endocarditis  unattended  by  pericarditis.  If  the  valvulitis  occur  not- 
withstanding the  employment  of  the  anti-rheumatic  remedies,  it  is  very 
doubtful  if  we  have  any  others  capable  of  directly  controlling  that 
inflammation.  Inasmuch,  however,  as,  owing  to  the  inflamed  surface 
being  in  constant  contact  with  the  fluid,  many  of  our  remedies  may  be 
applied  directly  to  the  diseased  part,  it  is  well  neither  to  be  dogmatic  on 
the  point  nor  to  abandon  hope  that  agents  may  yet  be  found  that  will 
prove  directly  useful.  While  carefully  treating  the  rheumatic  fever,  the 
main  indications  remaining  to  be  filled  appear  to  be  to  quiet  the  cardiac 
excitement  and  secure  as  much  rest  to  the  inflamed  valves  as  possible. 
The  alkaline  salts,  salicine,  and  the  salicylate  of  sodium  do  usually 
greatly  reduce  the  frequency  of  the  heart,  and,  pro  tanto,  secure  rest. 
The  tincture  of  aconite  given  hourly,  so  as  to  slacken  the  hearths  speed, 
is  useful  in  the  sthenic  stage  of  endo-  and  of  pericarditis ;  and  the  benefit 
of  absolute  rest  of  the  body  in  bed  and  of  the  joints  in  splints  during 
the  entire  course  of  rheumatic  fever,  in  preventing  cardiac  inflammations 
and  in  treating  them,  has  been  shown  by  Sibson.^  When  signs  and 
symptoms  of  cardiac  weakness  arise,  whether  from  the  pressure  of  peri- 
cardial efiiision  or  from  myocarditis  or  any  other  cause,  the  employment 
of  salicylates,  alkalies,  aconite,  and  chloral  should  be  at  once  stopped  and 
alcoholic  stimulants  and  tonics  (strychnia,  quinia,  iron)  and  good  food 
should  be  freely  administered.  The  most  valuable  point  made  of  late  in 
the  therapeutics  of  acute  inflammations  of  the  valves  is  FothergilPs 
development  of  Sibson^s  principle — viz.  that  "general  quietude  for 
weeks  after  an  attack  of  acute  endocarditis  is  indicated,"  as  the  cell- 
growth  in  the  valve  may  not  be  quite  over  in  a  less  time,*  and  the  work 
of  repair,  we  may  add,  not  completed.  The  same  principle  is  specially 
applicable  in  myocarditis. 

The  disturbances  of  the  nervous  system  were  divided  into  those 

'BeTnoldf*!  Sutiem  of  Med.,  vol.  iv.  p.  527,  Eng.  ed. 

*  DiMOfM  qfMeartf  with  their  Treatmmt,  2d  Series,  1879,  149. 
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dependent  upon  gross  organic  alterations  of  the  nervous  centres  and 
their  envelopes,  and  those  not  so  related,  but  which  we  commonly  speak 
of  as  functional.  Were  it  possible  generally — which  it  is  not — to  diag- 
nosticate rheumatic  meningitis  from  the  merely  functional  form  of  so- 
called  cerebral  rheumatism,  then  its  treatment  would  resolve  itself  into  a 
vigorous  use  of  the  an ti -rheumatic  remedies,  salicylates,  alkalies,  etc.,  and 
the  active  employment  of  ice  and  leeches  to  the  scalp,  purgatives,  full 
doses  of  the  iodide  and  bromide  of  potassium,  ergot,  etc.  If,  together 
with  the  symptoms  of  that  often  obscure  and  comparatively  rare  compli- 
cation of  rheumatic  fever,  ulcerative  endocarditis,  there  occurred  severe 
headache,  delirium,  or  paralysis,  we  might  find  great  difficulty  in  deter- 
mining the  cause  of  the  cerebral  disturbance,  and  would  naturally  vary 
our  measures  according  as  we  suspected  meningitis,  embolism,  or  simple 
functional  disturbance,  and  the  treatment  adapted  to  these  several  con- 
ditions will  be  found  under  their  respective  heads  in  this  work. 

Coming  now  to  the  functional  disturbances  of  the  nervous  centres, 
which  are  the  ordinary  forms  met  wnth  in  acute  articular  rheumatism, 
they  may  be  divided,  for  therapeutical  reasons,  into  two  groups :  (1)  Those 
unattended  by  hyperpyrexia,  and  (2)  those  preceded,  accompanied,  or 
followed  by  hyperpyrexia. 

(1)  When  any  sign  of  disturbance  of  the  nervous  system,  delirium, 
restlessness,  taciturnity  or  talkativeness,  insomnia  or  somnolence,  deaf- 
ness, tremulousness,  vacanc}^,  stupor,  or  what  not,  occurs  in  rheumatism 
with  but  a  moderate  temperature,  101°  to  103°,  while  we  anxiously 
watch  the  temperature  from  hour  to  hour,  prepared  to  combat  any 
tendency  to  hyperthermia  the  moment  it  is  discovered,  we  endeavor  to 
control  the  cerebral  disturbance  as  in  other  febrile  affections,  but  with 
greater  diligence,  knowing  that  in  this  disease  these  nervous  symptoms 
very  often  precede  hyperpyrexia.  We  persist  with  the  salicylates  to 
reduce  the  rheumatic  element  of  the  aifection,  employ  remedies  to  control 
the  cardiac  or  pulmonary  inflammations  which  are  so  frequent  in  such 
circumstances,  sustain  the  general  powers  by  food,  wine,  and  quinia,  if, 
as  frequently  happens,  there  are  evidences  of  failing  strength,  and  meet 
any  other  special  indication  that  may  arise.  For  example,  we  procure 
sleep  and  allay  motor  and  mental  excitement  by  opium  or  chloral  and  by 
evaporating  lotions  or  the  ice-cap  to  the  head.  We  reduce  temperature, 
allay  restlessness,  preserve  the  strength,  and  promote  sleep  by  lightening 
the  bed-clothes,  drying  frequently  the  entire  surface  of  the  body  if  it  is 
perspiring  freely,  or  by  sponging  it  with  tepid  water  hourly  if  dry  and 
hot.  We  act  on  the  kidneys,  boAvels,  and  if  necessary  the  skin,  if  from 
the  scantiness  of  the  urine  or  other  evidence  we  suspect  uraemia.  Should 
these  means  fail  and  the  delirium  and  other  symptoms  which  occur  in 
cerebral  rheumatism  continue,  and  especially  should  they  be  severe,  it 
would  be,  in  the  writer's  opinion,  proper  to  employ  the  methods  that  are 
now  resorted  to  when  hyperpyrexia  accompanies  those  symptoms ;  for 
patients  suffering  from  cerebro-spinal  disturbance  or  rheumatic  fever, 
although  unattended  by  hyperthermia,  do  die  if  those  symptoms  continue. 
Moreover,  the  hyperthermia  may  at  any  moment  supervene ;  it  is  itself  per- 
haps as  much  a  nervous  disturbance  as  delirium,  and  apt  to  succeed  the  latter. 
It  was  in  these  very  cases  in  which  the  delirium  preceded  the  hyperpyrexia 
that  the  London  committee  to  be  presently  mentioned  found  the  h  ighest 
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mortality.  If  along  with  these  nervous  symptoms  the  articular  pain  or 
the  sweating  disappear  suddenly,  or  if  the  pulse  suddenly  increase  in 
frequency  without  demonstrable  increase  of  cardiac  mischief,  there  is 
reason  to  anticipate  the  supervention  of  hyperj^yrexia. 

(2)  When  the  cerebro-spinal  disturbance  of  rheumatic  fever  is  followed, 
preceded,  or  accompanied  by  hyperpyrexia,  there  is  one  indication  for 
treatment  which  dominates  all  others,  and  that  is  the  prompt  reduction  of 
the  hyperthermia.  The  terrible  danger  of  this  condition  in  rheumatic 
fever  is  known  to  all  persons  who  have  had  much  experience  of  tlie 
disease.  Wilson  Fox  in  1871  had  not  known  a  case  recover  after  a 
temperature  of  106°  unless  under  the  use  of  cold,  yet  that  is  not  an 
alarming  temperature  in  intermittent  or  relapsing  fever,  and  is  often 
recovered  from  in  typhoid  fever.  Thanks  to  AVllson  Fox,^  Meding,^ 
H.  Thompson,^  II.  Weber,*  I.  Andrew,'^  Maurice  Raynaud,^  Black,^ 
Fereol,**  and  many  others  since,  it  has  been  established  that  when  the 
hyperthermia  is  removed  by  external  cold  the  nervous  disturbances  also 
usnally  at  once  disappear  or  lessen  very  much.  And  thus  we  are  brought 
to  the  treatment  of  the  hyperpyrexia  of  acute  articular  rheumatism.  On 
this  important  topic  it  will  be  most  satisfactory  and  convincing  to  give 
some  of  the  conclusions  arrived  at  respecting  hyperj^yrexia  in  acute 
rheumatism  by  a  committee  of  the  Clinical  Society  of  London.^  I  will 
condense  some  of  them. 

1.  "Cases  of  hyperpyrexia  in  acute  rheumatism  prevail  at  certain 
periods ;"  "  such  excess  corresponds  in  a  certain  degree,  but  not  in  actual 
proportion,  to  a  similar  excessive  prevalence  of  acute  rheumatism  gen- 
erally. The  largest  number  of  cases  of  hyperpyrexia  arise  in  the  spring 
and  summer  months,  whereas  rheumatism  is  relatively  more  common  in 
the  autumn  and  winter."  2.  "Whilst  very  little  difference  obtains 
between  the  two  sexes  in  regard  to  proclivity  to  rheumatism,  the  propor- 
tion of  males  to  females  exhibiting  hyperpyrexial  manifestations  is  1.8 
to  1.*'  (3  omitted.)  4.  "The  cases  of  hyperpyrexia  preponderate  in 
first  attacks  of  rheumatic  fever.''  5.  "  Hyperpyrexia  is  not  necessarily 
accompanied  by  any  visceral  complications,  but  may  itself  be  fatal.  The 
complications  with  which  it  is  most  frequently  associated  are  pericarditis 
and  pneumonia."  6.  "  The  mortality  of  these  cases  is  very  considerable, 
hyperpyrexia  being  one  of  the  chief  causes  of  death  in  acute  rheumatism." 
7.  "  Although  present  in  a  certain  number  of  cases,  and  these  of  much 
value  from  their  prodromal  significance,  neither  the  abrupt  disappearance 
of  articular  affection,  nor  the  similarly  abrupt  cessation  of  sweating,  is  an 
invariable  antecedent  of  the  hyperpyrexial  outburst."  (8,  9, 10  omitted.) 
11.  "  The  post-mortem  examinations  in  a  certain  proportion  elicited  no 
distinct  visceral  lesions,  and  when  present  the  lesions  were  not  necessarily 
extensive."  12.  "The  prompt  and  early  application  of  cold  to  the  sur- 
face is  a  most  valuable  mode  of  treatment  of  hyj>erpyrexia.  The  chances 
of  its  efficacy  are  greater  the  earlier  it  is  had  recourse  to.  The  tempera- 
ture cannot  safely  be  allowed  to  rise  above  105°  F.     Failing  the  most 

*  'rreatment  nf  Hyperpyrexia,  1871,  and  Lanut,  ii.,  1871. 
*Archivf,ir  Jfeitkunde,  1870,  xi.  467. 

'Brit.  Med.  Jour.,  ii.,  1872;  jMucel,  ii.,  1872 ;  and  Clinical  Lectures,  1880. 

*  din.  Soe.  TraiiMw.tivnf,  v.  13C.  *  .S'(.  Barthotovieu/a  Hasp.  Repts.,  x.  337 
*Joumftl  de  Thfrap.,  No.  22,  1874.                     »  Oaz.  Hebdomad,  de  MM.  .Set.,  1876. 

*  Soc.  Mid.  de*  Hdpitauz,  8  Juin,  1877,  •  BrU.  Med.  Jour.,  l.  82,  807. 
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certain  measure — viz.  the  cold  bath — cold  may  be  applied  in  various 
-ways :  by  the  application  of  ice,  by  cold  aifusions,  ice-bags,  Avet  sheets, 
and  iced  injections." 

Whatever  differences  of  opinion  may  obtain  as  to  the  value  of  cold  in 
the  treatment  of  the  hyperthermia  of  typhoid  fever,  there  is  a  tolerable 
consensus  of  opinion  tliat  it  is  our  most  reliable  and  promptest  resource 
in  those  formidable  cases  of  rheumatic  fever  attended  Avith  hyperpyrexia, 
both  when  alarming  delirium  and  coma  coexist  and  when  they  are  absent.^ 
Space  will  not  allow  of  details  here  in  the  employment  of  cold  to  reduce 
hyperpyrexia — a  subject  discussed  elsewhere  in  this  work.  Suffice  it  to 
say,  that  besides  the  cold  bath  (70°  or  60°)  which  the  committee 
regards  as  the  most  certain,  the  tepid  bath  (96°  to  ^Q°)  is  employed  by 
Fox  and  regarded  as  the  best  by  Andrews ;  it  may  be  cooled  down  to 
70°  by  adding  ice  or  cold  water  to  it  (Zierassen).  The  cold  wet  sheet- 
pack  is  still  thought  mucli  of,  like  tlie  last,  in  old  and  feeble  people. 
Kibble's  method  deserves  more  attention  than  it  has  received.  He  pours 
tepid  water  (95°  to  80°)  over  the  patient's  body,  covered  from  the  axillre 
to  the  thighs  with  a  wet  sheet  and  laid  upon  a  cot,  through  the  open 
canvas  of  which  the  water  passes  and  is  caught  on  a  rubber  cloth  beneath 
the  cot,  and  conveyed  into  a  bucket  at  the  foot  of  the  bed. 

The  existence  of  polyarthritis,  of  peri-  or  endocarditis,  of  pneumonia  or 
pleurisy,  does  not  contraindicate  the  cold  bathing.  If  much  weakness  of 
the  heart  obtains,  it  is  well  to  give  some  wine  or  brandy  before  employ- 
ing the  bath,  and  perhaps  while  in  it,  and  the  patient  should  not  be  kept 
in  the  bath  until  the  temperature  reaches  the  norm,  for  it  continues  to 
fall  for  some  time  after  his  removal  from  the  bath.  If  the  temperature 
fall  rapidly  2°  to  3°  in  five  or  six  minutes,  remove  the  patient  from  it  as 
soon  as  the  temperature  recedes  to  102°  or  101°  F.  If  it  fall  very 
slowly,  the  bath  may  be  continued  till  the  temperature  declines  to  99.5°, 
when  he  should  be  taken  out.  Should  marked  symptoms  of  exhaustion 
or  of  cyanosis  arise,  the  bathing  should  be  at  once  stopped.  After  it  has 
been  found  necessary  to  employ  cold  in  this  way,  the  thermometer  should 
be  used  every  hour,  and  if  the  temperature  tend  to  rise  rapidly  again, 
the  diligent  application  of  a  succession  of  towels  wrung  out  of  iced  water 
and  applied  to  the  body  and  limbs,  or  of  Kibble's  method,  may  suffice; 
but  should  they  not,  and  a  temperature  of  103°  or  104°  be  rapidly 
attained  again,  tlie  cold  or  tepid  bath  should  be  at  once  resumed.  In 
severe  cases  of  this  kind  a  liberal  administration  of  alcohol  and  liquid 
food  is  generally  needed,  and  it  is  well  to  try  antipyretic  doses  of  quinia 
by  mouth  or  rectum,  although  they  are  usually  very  disappointing  in 
these  cases.  It  is  admitted  that  cold  baths  have  in  a  few  rare  instances 
caused  congestion  of  the  mucous  membrane,  pneumonia,  pleurisy,  and 
even  fatal  syncope.  This  is  a  reason  for  the  exercise  of  care  and  con- 
stant oversight  on  the  part  of  the  physician,  but  hardly  an  excuse  for 
permitting  a  person  to  die  in  rheumatic  hyperpyrexia  without  affiDrding 

'  The  powerful  depressing  effects  of  high  temperature  on  the  human  body,  and  the 
remarkable  opposite  influences  of  a  cool  temperature,  have  been  personally  experienced 
by  the  writer  in  tlie  last  three  days.  For  two  or  three  days  the  weather  has  been  very 
hot,  and  he  has  experienced  tlie  usual  feeling  of  exhaustion,  incapacity  for  thought  and 
action.  After  a  thunderstorm  last  evening  the  temperature  fell  25°,  and  this  morning, 
twelve  hours  later,  he  feels  vigorous,  refreshed,  and  capable  of  intellectual  and  physical 
labor.     The  change  is  remarkable. 
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him  at  least  the  cliancc  of  recovery  by  the  use  of  the  cold  or  tepid 
bath. 

If  delirium  and  deafness  supervene  during  the  employment  of  the  salicy- 
lates, it  is  prudeut  to  suspend  their  use  and  take  tlie  temperature  every 
couple  of  hours,  as  one  ciuinot  feel  confident  tliat  hyperpyrexia  may  not 
be  imjKjnding.  Both  riaton  and  Carter  have  found  that  the  addition  of 
bromohydric  acid  to  the  sodium  salicylate  mitigated  or  controlled  the 
tinnitus  and  deafness  produced  by  full  doses  of  that  salt. 

Summary  of  Treatment  of  Acute  Rheumatic  Polyarthritis. — 
As  a  general  rule,  commence  at  once  with  a  combination  of  sodium  salicy- 
late, say  10  grains,  and  citrate  of  potass,  gr.  xv,  every  hour  for  twelve 
doses,  after  which  give  the  citrate  alone  every  two  hours  during  the  rest 
of  the  day.  llej)eat  these  medicines  in  the  same  way  daily  until  the 
temperature  and  pain  have  subsided,  when  only  half  the  above  quantities 
of  the  drugs  are  to  be  given  every  twenty-four  hours  for  about  a  week 
longer,  after  which  three  15-gr.  doses  of  the  salicylate,  with  a  like  quan- 
tity of  the  citrate,  are  to  be  administered  every  day  for  another  week  or 
ten  days,  to  prevent  rela]xses.  It  is  in  tliis  third  week  tliat  quinia  is 
most  likely  to  be  required,  and  as  a  general  rule  it  may  be  given  with 
benefit  at  this  period  in  doses  of  2  grains  three  times  a  day  betAveen  the 
doses  of  the  salicylate.  Should  the  above  dose  of  salicylate  not  relieve 
the  pains  sensibly  in  twenty-four  hours,  increase  next  day  the  hourly 
dose  to  15  or  20  grains;  and  if  this  free  administration  of  the  medicine 
afford  no  relief  after  four  or  five  days'  use,  substitute  for  the  salicylate 
salt  the  benzoate  of  ammonia  in  15-  to  20-grain  doses  hourly,  continuing 
the  citrate  of  potassium  and  conducting  the  treatment  in  the  manner  first 
adviseil.  Should  the  benzoate  likewise  fail  after  four  or  five  days'  trial, 
omit  it,  and  employ  the  full  alkaline  method  together  with  the  quinia, 
of  which  about  10  to  15  grains  may  be  given  in  the  day  between  the 
doses  of  the  alkaline  salt. 

For  the  local  treatment  no  uniform  method  is  invariably  applicable.  In 
many  cases  simply  painting  the  joints  with  iodine  daily,  or  enveloping 
them  in  cotton  wool,  with  or  without  the  addition  of  belladonna  or  laud- 
anum, and  securing  it  by  the  smooth  and  gentle  pressure  of  a  flannel 
roller,  proves  sufficient.  Hot  linseed  poultices  containing  a  teaspoonful 
of  nitre  or  of  carbonate  of  soda  oft:en  afford  relief,  and  so  does  Fuller's 
lotion,  applied  to  the  articulations  by  means  of  spongio-piline,  or  lint 
covered  with  oiled  silk.  It  consists  of  liq.  opii.  sed.  fsj,  potass,  carb.  ^iv 
to  3vj,  glycerinum  fsij,  aqua  f six.  It  must  be  plentifully  applied.  If  the 
articular  affection  be  very  severe  and  not  relieved  by  the  above  measures, 
absolute  immobility  of  the  joints,  secured  by  means  of  starch  and  plaster- 
of-Paris  bandages,  has  been  shown  to  be  very  useful,  relieving  the  pain, 
shortening  tlie  duration  of  the  local  and  the  general  disturbance,  and 
protecting  ncigliboring  joints  from  invasion.* 

We  have  little  exixjrience  in  this  country  of  ice  continuously  applied 
to  the  joints  until  all  the  symptoms  of  acute  rheumatism  have  disap- 
jK'ared  (Esmarch  and  Stromeyer). 

Circlets  of  blistering  fluid  applied  above  all  the  affected  joints  simul- 

*  See  Heubner  in  Archiv  der  Heilhinde,  vol.  xii.,  and  Oehme  in  ibid.,  vol.  xiv.,  and  a 
•triking  caM  in  ^  Barih.  Uo$p.  Reports,  1876,  p.  174,  by  R.  Bridges,  M.  D. 
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tiineousl y,  as  practised  especially  by  Herbert  Davies/  often  afford  prompt, 
relief  to  the  pain,  but  they  do  not  invariably  protect  the  heaii,  in  my 
experience. 

The  hygienic  and  dietetic  management  of  acute  articular  rheumatism 
demands  careful  attention.  While  the  room  should  be  well  supplied  with 
fresh  air  and  sunlight,  it  should  be  kept  at  a  uniform  temperature  and 
free  from  draughts.  Feather  and  other  very  soft  beds  should  be  ])rohibited. 
]\[any  authorities  put  tlie  j^atient  between  heavy  blankets,  which  I  regard 
as  a  mistake.  The  bed-clotliing  should  be  light  and  just  sufficient  to 
keep  the  patient  agreeably  warm ;  the  night-gown  may  be  of  thin  flannel 
and  the  sheets  of  cotton.  The  excess  of  j)crs])iration  should  be  removed 
by  gentle  rubbing  with  a  warm  towel  at  regular  intervals,  and  the  sheets 
should  be  changed  frequently  before  they  become  almost  saturated  with 
the  perspiration.  Fatigue  and  exposure  of  the  patient's  person  when 
taking  food,  attending  to  his  natural  calls,  or  having  his  personal  or  bed- 
clothing  changed  should  be  specially  guarded  against. 

The  diet  in  the  early  actively  febrile  stage  should  consist  of  panada, 
corn-meal  or  oat-meal  gruel,  milk,  and  barley-water,  or  even  pure  milk. 
Where  persons  will  not  take  milk  the  various  thin  animal  broths  to 
which  good  barley-water  or  arrowroot  or  well-boiled  rice  has  been 
added,  jellies,  sago  and  other  starchy  puddings,  may  be  allowed.  Suit- 
able drinks  are — plain  water.  Seltzer  and  Apollinaris  water,  carbonic- 
acid  water,  lemonade.  This  low,  unstimulating  diet  should  be  observed 
until  all  fever  and  articular  inflammation  have  subsided,  the  tongue 
become  clean,  and  the  visceral  inflammations  declined,  and  a  return  to 
solid  food,  and  especially  to  animal  food,  should  be  made  cautiously. 
Eggs  are  to  be  regarded  as  of  very  doubtful  safety  in  this  disease.  As 
a  very  general  rule,  ales,  wines,  and  the  stronger  alcoholic  liquids  ai'e 
objectionable,  but  they  may  be  required  under  the  same  conditions  as  in 
other  fevers.  Should  the  salicylates  depress  the  heart,  old  wine  or 
whiskey  may  be  given  with  advantage. 

During  convalescence  the  patient  should  not  be  permitted  to  leave  his 
bed  for  several  days  after  complete  removal  of  the  fever  and  articular 
pain,  and  for  the  first  four  days  he  should  occupy  a  sofa  or  easy-chair. 
Premature  walking  may  induce  relapse.  An  occasional  alkaline  or  sul- 
])hur  bath,  if  cautiously  taken,  sometimes  appears  to  complete  the  recov- 
ery. If  endocarditis  have  existed,  a  longer  rest  is  desirable,  more  espe- 
cially in  severe  cases,  in  order  that  the  rei)arative  process  going  on  in  the 
lately  inflamed  valves  may  not  be  in  the  least  disturbed. 


Chronic  Articular  Rheumatism, 

synonymous  wnth  rheumarthritis  chronica,  rheumatisme  artlculaire  chron- 
i(pie  simple  (Besnier),  polyarthritis  synovialis  chronica  (Heuter),  is  defined 
here  as  a  chronic  idiopathic  inflammation  of  one  or  a  few  articulations, 
which  is  more  prone  to  become  fixed  than  the  acute  form,  and  which, 
notwithstanding  its  protracted  duration,  produces  no  profound  structural 
alterations  in  the  joints. 

Ei'^iOLOGY. — It  may  be  the  direct  sequel  of  a  single  attack  or  more 
*  London  llosintal  Reports,  vol.  i.,  1864,  292. 
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conimonly  of  several  attacks,  of  acute,  or  more  especially  of  subacute, 
articular  rheumatism.  But  it  is  geuerally  a  primary  affection,  occurriug 
in  pei-sons  who  have  uot  had  either  acute  or  subacute  rheumaithritis,  yet 
owning  the  same  causation  as  these,  and  occasionally  in  its  course  exhib- 
iting acute  or  subacute  symptoms.  The  specially  predisposing  conditions 
are  inheritance ;  repeated  attacks  of  subacute  or  acute  articular  rlieuma- 
tism,  whicii  in  accordance  with  general  laws  impair  the  resisting  ])ower 
of  tlie  affected  joints ;  prolonged  residence  or  employment  in  cold,  damp, 
or  wet  rooms  or  localities ;  repeated  exposure  to  bleak,  cold  currents  of 
air  or  to  frequent  wettings  of  the  body  or  lower  limbs.  For  these 
reasons  it  is  most  common  amongst  the  poor,  wdio  are  especially  exposed 
to  the  influences  just  mentioned ;  and  amongst  them  cellar-men  and 
sailors,  washerwomen  and  maid-servants,  are  very  liable  to  the  disease. 
It  is  chiefly  an  affection  of  advanced  life,  or  at  least  of  mid-age,  and  is 
rare  in  youth.  The  first  attacks,  and  especially  exacerbations,  are  apt  to 
be  induced  by  the  direct  action  of  a  draught  of  cold  air  or  by  unusual 
cxjwsure  to  cold  and  damp  air,  especially  when  the  body  has  been 
iatigued  or  overheated.  In  many  cases  no  distinct  exciting  cxiuse  can 
be  traced. 

The  morbid  anatomy  of  simple  chronic  articular  rheumatism  will  vary 
with  the  severity  and  duration  of  the  disease.  The  alterations  are  such 
as  chronic  inflammation  of  a  nou-suppurative  character  might  be  expected 
to  produce  in  the  joints  by  one  who  had  learned  those  characteristic  of 
acute  rheumarthritis.  In  the  simple  chronic  form  the  proliferating  pro- 
cess involves  chiefly  the  synovial  membrane,  the  capsular  and  other 
ligaments,  and  the  periarticular  tissues ;  to  a  less  degree  the  cartilages, 
and  to  a  much  less  degree,  and  exceptionally,  the  osseous  surfaces. 
The  synovial  membrane  is  thickened,  slightly  injected,  and  its  fringes 
hypertrophied  and  more  vascular  than  normally.  Little  fluid  usually 
exists  in  the  joint  unless  during  an  exacerbation,  when  a  moderate 
amount  of  thin,  cloudy  serum  may  be  present;  generally  only  a  trace 
of  thick,  turbid  fluid,  containing  oil-globules,  and  in  severe  cases  debris 
of  the  cartilages,  but  no  pus,  is  found.  The  fibrous  capsule  and  ligaments 
become  thickened,  dense,  and  stiffened  by  hyper})lasia ;  and  sometimes 
the  adjacent  tendons  and  their  sheaths,  the  fascioe  and  aponeuroses, 
undergo  similar  alterations,  so  that  the  movements  of  the  joints  become 
serioiLsly  interfered  with.  In  some  cases  this  irritative  hyj)erplasia  s])e- 
cially  involves  these  j)eriarticular  fibrous  structures,  and  these,  under- 
going retraction,  ]>roduce  marked  deviations,  subluxations,  and  dcfonni- 
ties  of  the  articulations  very  like  those  observed  in  rheumatoid  arthritis, 
although  the  osseous  components  of  the  joints  are  unaffected.  Jaccoud 
gave  to  such  cases  the  title  of  chronic  fibrous  rheumatism.*  It  is  worth 
noting  that  Jaccoud's,  Charcot's,^  and  llinquet's^  cases  of  so-called  "chronic 
fibrous  rheumatism"  develoiKxl  out  of  acute  articular  rheumatism,  while 
Bcsnier's  was  primarily  chronic.  In  simple  chronic  rheumatism,  if  pro- 
tracted, the  cartilages  also  proliferate,  lose  their  semi-trans])arency  and 
jKilish,  and  become  opajpie  and  white;  they  are  often  rough  and  trav- 
ersetl  by  fissures,  and  occasionally  present  erosions ;  and  these  erosions 

*  Vide  JacoouJ,  Oin.  Med.  de  In  CfuirilS,  23e  T.p^on,  Paris,  18G7. 
■  B«wiier,  Dictinnnaire  Kurydopol.,  etc.,  t.  iv.,  p.  (ISO  ct  Her). 

•  Iht  Uhcum.  Artie.  Chronique,  etc.,  par  Martial  liinquet,  Tht-se,  Paris,  1879,  pp.  28-3^ 
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are  either  naked  or  covered  with  a  layer  of  newly-formed  connective 
tissue,  which  may  occasionally  produce  fibrous  adhesions  between  the 
articular  surfaces.  Points  of  calcification  occur  in  the  cartilages  and 
tendons  in  very  chronic  cases.  Instances  are  observed  in  which  tlie 
bones  exhibit,  to  a  slight  degree,  the  alterations  found  in  rheumatoid 
arthritis,  and  are  probably  transitional  between  the  two  affections.  The 
muscles  which  move  the  affected  articulations  in  severe  cases  are  often 
atrophied,  and  the  wasting  imparts  to  the  joints  an  appearance  of  con- 
siderable enlargement. 

Symptoms  and  Couese. — Simple  chronic  articular  rheumatism  pre- 
sents many  varieties.  In  the  milder  forms  the  patient  experiences  trifling 
or  severe  pain  in  one,  or  less  frequently  in  two  or  more,  joints,  more 
especially  in  the  knee  or  shoulder,  or  both,  attended  with  want  of  power 
in  the  member  or  with  stiffness  in  the  affected  articulation.  The  pain 
frequently  is  likewise  felt  in  the  soft  parts,  muscular  and  tendinous,  near 
the  joints,  and  is  usually  increased  by  active  or  passive  movement ;  it  is 
not  always  accompanied  by  tenderness,  and  rarely  with  local  elevation  of 
temperature  or  swelling.  The  wearying  aching  in  the  joint  is  of  an 
abiding  character,  but  is  very  liable  to  exacerbations,  especially  at  night ; 
and  these  come  on  just  before  atmospheric  changes,  such  as  a  consider- 
able fall  of  temperature,  the  approach  of  rain,  variations  in  the  direction 
of  the  wind,  etc.,  and  they  usually  continue  as  long  as  the  weather  remains 
cold  and  wet.  A  very  common  symptom  is  a  creaking  or  a  grating  which 
may  be  felt  and  heard  during  the  movements  of  the  joint. 

The  above  symptoms  may  rarely  prove  more  or  less  constant  by  night  and 
day  for  years,  but  far  more  frequently,  at  least  at  first,  they  last  an  indefi- 
nite period  and  disappear  to  recur  again  and  again,  especially  in  the  cold 
and  changeable  seasons  of  the  year.  Although  in  the  earlier  attacks,  and 
often  for  a  long  time,  no  alteration  of  structure  is  perceptible  in  the 
painful  joints,  yet  in  some  instances  slight  effusion  into  the  articulation 
may  be  observed  during  the  exacerbations,  or  the  capsule  and  ligaments 
may  at  length  become  slightly  thickened,  or  the  muscles  may  waste  and 
produce  an  apparent  enlargement  of  the  joint ;  and  this  prominence  of 
the  articular  surfaces  may  be  increased  by  retraction  of  the  tendons  and 
aponeuroses — a  condition  which  causes  real  deformities  (deviations,  sub- 
luxations, etc.)  of  the  articulation  and  impairs  more  or  less  its  move- 
ments.    In  very  chronic  cases  a  fibrous  ankylosis  may  be  established. 

These  last-mentioned  conditions  often  entail  great  and  long-continued 
suffering,  and  may  even  cause  some  anaemia  and  general  debility ;  but 
very  frequently  the  general  health  and  vigor  continue  good,  notwith- 
standing the  permanent  impairment  of  the  functions  of  one  or  several 
of  the  large  articulations,  and  the  liability  to  exacerbations  often  amount- 
ing to  attacks  of  subacute  rheumarthritis  from  changes  in  the  weather, 
fatigue,  or  exposure. 

Besides  the  above  varieties  may  be  mentioned  a  not  infrequent  one  con- 
sisting of  a  series  of  attacks  of  subacute  articular  rheumatism  recurring 
at  short  intervals,  involving  the  same  joints,  and  attended  with  slight 
elevation  of  temperature,  febrile  urine,  perspiration,  and  moderate  local 
evidences  of  synovitis,  heat,  pain,  tenderness,  swelling,  and  effusion  into  the 
affected  joints.  This  is  an  obstinate  variety,  and  is  often  associated  with 
rheumatic  pain  in  the  muscles  and  fibrous  tissues  of  the  affected  member. 
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Simple  chronic  articular  rheumatism,  like  the  acute  form,  is  most  apt 
to  atlect  the  larger  articulations,  knees,  shoulders,  etc.,  but  it  frequently 
also  involves  the  smaller  ones  of  the  hands  and  feet.  Although  usually 
polyarticular,  it  is  prone  to  become  fixed  in  a  single  joint,  but  even  then 
it  may  attack  several  other  articulations,  and  may  migrate  from  one  to 
another  without  damaging  any. 

The  course  of  the  diseiise  is  usually  one  of  deterioration  during  per- 
sistent or  recurring  attacks,  and  in  many  cases  the  intervals  of  relief 
become  shorter  and  less  marked ;  the  joints  become  weaker  and*stiffer ; 
and  although  the  pain  may  not  increase  and  the  general  health  may  not 
be  seriously  impaired,  yet  the  patients  may  continue  for  many  years  or 
the  rest  of  their  lives  severe  sufferers,  unable  to  work,  and  often  hardly 
able  to  walk  even  with  the  aid  of  a  stick.  Occasionally,  after  several 
years  of  pain  and  weakness,  a  sudden  or  slow  improvement  may  set  in 
and  the  patient  become  free  from  pain  and  lameness,  and  only  experience 
some  stiffness  in  the  movements  of  the  joints  after  several  hours  of  rest, 
and  slight  thickening  of  the  ligaments  and  capsule  of  one  or  more 
articulations.  The  duration  of  the  disease  is  indefinite ;  the  danger  to 
life  trifling. 

The  complications  of  simple  chronic  articular  rheumatism  are  held  by 
many,  and  especially  by  those  who  regard  the  disease  as  constitutional  or 
diathetic,  to  be  the  same  as  those  of  the  acute  form,  and  that  they  may 
precede,  follow,  alternate,  or  occur  simultaneously  with  the  articular 
affection.  All  admit  that  they  are  observed  much  less  frequently  in  the 
former  than  in  the  latter.  Other  pathologists  either  deny  the  occurrence 
of  the  visceral  complications  (Senator,  Flint)  or  do  not  mention  them 
(Niemeyer).  It  is  not  denied  that  cardiac  disease  may  be  found  in 
chronic  articular  rheumatism  which  has  succeeded  the  acute  form,  and 
which  may  then  be  referred  to  the  acute  attack.  The  tissue-changes 
then  set  up  may  not  have  produced  at  the  time  the  murmurs  indicative 
of  endocaixlitis,  but  these  tissue-changes  may  have  ultimately  roughened 
the  endocardium,  puckered  a  valve,  or  shortened  its  cords,  so  that  cases 
of  chronic  articular  rheumatism  having  a  history  of  an  acute  attack 
cannot  be  safely  included  when  inquiring  into  the  influence  of  the  chronic 
form  uj)on  the  heart  or  other  internal  organ.  Attention  has  not  been 
sufficiently  given  to  ascertain  the  frequency  of  the  occurrence  of  these 
complications  in  primary  chronic  articular  rheumatism,  and  reliable 
evidence  is  not  at  hand.  It  is  not  unlikely  that  the  chronic  form  may 
slowly  develop  caixliac  changes,  as  the  acute  form  rapidly  does;  but 
when  the  advanced  age  of  the  persons  most  liable  to  chronic  rheumatism 
is  borne  in  mind,  it  must  be  admitted  that  valvular  and  arterial  lesions 
(endarteritis)  are  ol)served  at  such  periods  of  life  independently  of  rheu- 
matism, and  referable  to  such  causes  as  repeated  muscular  effort,  strain, 
chronic  Bright's  disease,  senile  degeneratiou,  etc.  Somewhat  similar 
observations  are  api)licjible  to  the  attacks  of  asthma,  of  subacute  bron- 
chitis, of  neuralgia,  and  of  dysjMipsia,  which  are  frequently  complained 
of  by  sufferers  from  sim]>le  chronic  rheumarthritis.  Such  affections  are 
common  in  elderly  |)cople  in  cold  and  damj)  climates;  they  may  be  mere 
complications  rather  tlian  manifestations  of  rheumatism,  or  outcomes  of 
the  confinement  and  its  attendant  evils  incident  to  chronic  articular 
rheumatism,  aa  is  probably  the  relationsliip  of  the  dyspepsia.     There  is 
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no  doubt  of  the  frequent  coexistence  of  muscular  rheumatism  with  this 
variety. 

Diagnosis. — Simple  chronic  articular  rheumatism  may  be  confounded 
with  rheumatoid  arthritis,  with  the  articular  affections  of  locomotor 
ataxia  and  other  spinal  diseases,  with  chronic  articular  gout,  with  syph- 
ilitic and  with  strumous  disease  of  the  joints.  The  reader  may  consult 
the  observations  made  on  four  of  these  affections  in  connection  with  the 
diagnosis  of  rheumatoid  arthritis.  A  few  additional  remarks  are  called 
for  in  distinguishing  chronic  articular  rheumatism  from  chronic  articular 
gout,  which  is  often  a  very  difficult  problem.  Both  are  apt  to  be  asym- 
metrical in  distribution,  to  have  paroxysmal  exacerbations,  to  recur  fre- 
quently without  damaging  the  articulations,  to  have  been  preceded  by  acute 
attacks  of  their  respective  affections,  and  to  be  uncomplicated  by  endo- 
or  pericarditis.  But  chronic  rheumarthritis  has  no  special  tendency  to 
attack  the  great  toe ;  it  is  more  persistent  than  gouty  arthritis ;  it  does 
not,  even  when  of  long  standing,  produce  the  peculiar  deformities  of  the 
articulations  or  the  visible  chalk-like  deposits  in  the  ears  or  fingers 
observed  in  chronic  gout.  The  etiology  of  the  two  diseases  is  dissimilar. 
There  is  no  special  liability  to  interstitial  nephritis  in  articular  rheuma- 
tism, nor  is  urate  of  soda  present  in  the  blood  in  that  disease. 

In  chronic  strumous  or  tubercular  disease  of  a  joint  the  youth,  the 
personal  and  family  history,  and  sometimes  the  evident  defective  nutri- 
tion, of  the  patient ;  the  moderate  degree  of  local  pain  compared  with 
the  considerable  progressive  and  uniform  enlargement  of  the  joint ;  the 
evident  marked  thickening  of  the  synovial  membrane,  either  early  or 
late  according  as  the  disease  has  originated  in  the  synovial  membrane  or 
in  the  bones;  the  continuous  course,  without  marked  remissions  or 
exacerbations,  of  the  disease ;  the  rarity  with  which  more  than  one  joint 
is  affected ;  and  the  tendency  to  suppuration,  ulceration,  marked  deform- 
ity, and  final  destruction  of  the  joint, — will  prevent  the  disease  from  being 
mistaken  for  chronic  rheumatism. 

The  PKOGNOSis  in  simple  chronic  rheumarthritis  is  unfavorable  as 
regards  complete  recovery,  and  it  is  chiefly  while  comparatively  recent, 
and  when  the  sufferer  can  be  removed  from  the  conditions  productive  of 
the  disease,  that  permanent  improvement,  and  sometimes  cure,  may  be 
expected.  As  a  rule,  the  disease  once  established  recurs.  It  does  not, 
however,  endanger  life. 

Treatment. — All  are  agreed  that  hygienic  treatment  constitutes  an 
essential,  if  not  the  most  valuable,  part  of  the  curative  and  palliative 
management  of  chronic  rheumarthritis.  A  dry  and  uniform  climate  is 
the  most  suitable,  and  there  is  much  evidence  in  favor  of  a  dry  and  warm 
rather  than  a  dry  and  cold  climate.  Protection  of  the  body  against  cold 
and  damp  by  means  of  flannel  next  the  skin,  sufficient  clothing,  residence 
in  dry  and  warm  houses,  etc.,  is  of  prime  importance.  In  tact,  all  the 
known  or  suspected  causes  of  the  disease  should  be  as  far  as  possible 
removed. 

The  direct  treatment  of  the  disease  resolves  itself  into  general  and 
local,  and  is  essentially  the  same  as  that  recommended  for  rheumatoid 
arthritis,  to  which  subject  the  reader  is  referred.  A  few  observations 
only  need  be  made  here.  Although,  like  everything  else  in  chronic 
rheumarthritis,  it  often  fails,  no  single  remedy  has  in  the  writer's  expe- 
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riencc  afforded  so  much  relief  to  the  pain  and  stiffness  of  the  joints  as  the 
sodium  salicylate  ;  and  he  cites  with  pleasure  the  confirmatory  testimony 
of  J.  T.  Esk ridge  of  Philadelphia/  of  whose  28  cases  75  per  cent, 
were  decidedly  benefite<l.     Jacob  of  Leeds  also  reports  some  benefit  in 

75  per  cent,  out  of  87  cases  treated  by  the  same  agent.^  It  must  be  given 
in  full  doses,  and  be  jxirsevered  with.  Salicylate  of  quinia  should  be 
tried  if  there  be  much  debility  or  if  the  sodium  salt  fail.  Propylamine 
or  trimetliylamine  is  deserving  of  further  trial  in  this  disease.  From 
100  to  200  grains  are  given  in  tlie  day  in  peppermint- water.  Iodide  of 
jx)tassium,  cod-liver  oil,  arecnic,  iodide  of  iron,  and  quinia  are  all  and 
several  remedies  from  which  more  or  less  benefit  is  derived  in  chronic 
articular  rheumatism.  The  combination  of  iodide  of  potassium  with 
guiaiac  resin — gr.  ij-iij  of  each  three  times  a  day  in  syrup  and  cinnamon- 
water — is  sometimes  very  useful.  The  writer  has  no  experience  of  the 
bromide  of  lithium  (Bartholow).  When  the  skin  is  habitually  dry  and 
harsh  a  dose  of  ])ilocarpine  every  other  night  for  a  few  times  will  often 
prove  very  useful. 

Cod-liver  oil,  iron,  quinia,  etc.,  the  various  forms  of  baths  and  min- 
eral waters,  electricity,  and  the  several  local  measures  recommended  for 
the  treatment  of  rheumatoid  arthritis,  are  all  occasionally  very  useful  in, 
and  constitute  the  appropriate  treatment  of,  simple  chronic  articular 
rheumatism.  The  dietetic  management  of  the  two  affections  should  be 
the  same. 


Muscular  Rheumatism. 

Synonyms. — Myalgia  rheumatica  or  myopathia;   Fr.   Rheumatisme 
musculaire ;   Ger.  Muskelrlieumatismus. 

Definition. — The  affections  included  under  this  term  are  certain 
painful  disorders  of  fibro-muscular  structures.  They  are  commonly  found 
in  jjersons  the  subjects  of  the  rheumatic  diathesis,  and  are  characterized 
by  pain  and  oflen  spasm,  and  sometimes  a  slight  degree  of  fever.  No 
doubt  as  our  knowledge  increases  so  many  attacks  connected  with  painful 
states  of  muscles  and  fascisB  are  eliminated  from  the  somewhat  uncertain 
group  of  muscular  rheumatism.  True  inflammation  is  not  believed  to 
exist,  and  pathological  investigation  has  rarely  shown  any  morbid  changes 
in  the  affected  parts.  The  symptoms,  therefore,  have  been  attributed  to 
some  temporary  hypenemia,  slight  serous  exudation,  or  neuralgic  state  of 
the  sensory  nerve-filaments.  The  strongest  support  is  given  to  this  state- 
ment from  the  absence  of  any  marked  tenderness  in  such  affected  muscles 
as  can  be  sufficiently  examined.  In  certain  cases,  undistinguishable 
clini(3ally,  it  is  quite  i)robable  that  a  periarthritis  is  in  reality  the  principal 
fac-tor  in  the  case.  In  others,  again,  a  subacute  rheumatism  affecting  a 
joint  seems  to  spread  to  the  adjoining  tendinous  sheaths,  and  thus  sec 
ondarily  to  attack  the  muscles  themselves,  the  affection  of  which  may 
ultimately  remain  the  only  condition  present. 

Etiology. — Muscular  rheumatism  is  a  very  common  affection.     All 
ages  ure  liable  to  its  occurrence,  but  the  part  aflected  varies  with  the  time 

»  PkUa.   \TeH.  TimeSf  vol.  Ix.  pp.  75-77,  1878,  ami  The  Medical  Pnlleth,  Phila.,  July, 
1879,  pp.  44-48.  » Brit.  Med.  Jour.,  ii.,  1879,  171. 
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of  life,  cliiklrcn  and  young  adults  being  much  more  subject  to  torticollis, 
and  older  persons  to  lumbago  and  general  rheumatism  of  the  limbs. 
Amongst  hospital  patients  the  disease  prevails  more  amongst  men  than 
women,  owing  doubtless  to  the  greater  exposure  of  the  former  to  the 
cold ;  but  amongst  other  classes  the  same  difference  is  not  seen.  It  is 
observed  in  all  countries,  but  according  to  some  writers  it  is  unusually 
frequent  in  tropical  climates,  althxDugh  there  acute  rheumatism  is  very 
micommon.  The  causes  of  muscular  rheumatism  are  mainly  exposure  to 
cold  and  strain  or  fatigue  of  muscles.  If  these  two  conditions  coexist — 
e.  g.  standing  in  a  draught  of  cold  air  or  lying  on  the  ground  when 
fatigued — the  chances  of  the  affection  coming  are  greatly  enhanced. 
Strain,  a  twist  of  the  body,  or  a  false  step  can  actively  start  an  attack  of 
this  kind,  and  by  the  sufferers  themselves  it  is  constantly  attributed  to 
this  cause.  The  part  played  by  this  element  is  difficult  to  determine,  a 
very  slight  strain  being  often  followed  by  great  pain  and  distress  from 
the  subsequent  rheumatic  affection.  Some  individuals  are  specially  prone 
to  attacks,  the  slightest  current  of  air,  change  of  clothing,  etc.  being  suf- 
ficient to  determine  its  occurrence.  These  persons  are  often  found  to 
have  suffered  from  rheumatism  in  some  other  form,  and  thus  in  them  we 
must  consider  that  the  rheumatic  diathesis  furnishes  the  reason  for  their 
imusual  susceptibility.  It  only  remains  to  mention  the  fact  that  a  dispo- 
sition to  gout  seems  to  favor  the  development  of  muscular  rheumatism. 
In  gouty  families,  therefore,  it  has  been  observed  to  be  common. 

Symptoms. — In  all  cases  pain  is  the  prominent,  and  in  many  cases  the 
only,  symptom  present.  In  all  exce])t  the  more  aggravated  attacks  pain 
is  felt  only  when  the  affected  part  is  disturbed.  In  such  when  complete 
rest  or  fixed  immobility  is  maintained  there  is  comfort,  or  at  most  a 
somewhat  dull,  uneasy  sensation,  but  when  any  contraction  of  the 
muscles  in  question  is  produced,  whether  voluntary  or  otherwise,  severe 
often  excruciating  pain  is  at  once  experienced,  often  giving  rise  to  a 
sudden  cry  or  causing  the  features  to  be  contracted  in  a  grimace.  The 
suffering  ceases  almost  at  once  when  the  muscular  contraction  is  relaxed. 
In  more  aggravated  attacks  the  pain  is  more  severe,  and  besides  persists, 
though  to  a  less  degree,  even  when  there  is  no  contraction.  In  rare  cases 
when  the  maximum  degree  has  been  attained  there  is  continuous  pain, 
but  the  affected  nuiscles  are  persistently  maintained  in  a  relaxed  condition 
by  means  of  true  si)asm  in  the  surrounding  muscles.  Slow  passive 
movement  affects  the  subject  of  muscular  rheumatism,  and  may  often  be 
accomplished  with  a  little  management  without  causing  pain.  1^,  at  the 
same  time,  these  muscles  be  handled  by  pinching  and  slight  pressure,  it 
will  be  found  that  they  are  very  sensitive  to  the  touch.  When  some 
tenderness  does  exist,  it  is  slight  and  is  not  located  in  the  district  of  the 
lower  nerve-trunks.  Pressure  even  sometimes  allays  pain.  The  constant 
effort  to  avoid  pain  gives  rise  to  a  feeling  and  a])pearance  of  stiffness,  and 
thus  characteristic  attitudes  and  positions  of  the  head,  trunk,  or  limbs 
are  voluntarily  and  persistently  maintained.  There  is  no  spasm  of  the 
affected  muscles ;  the  distortion  is  the  result  of  stiff  contraction  of  the 
associated  muscles,  which  thus  forcibly  fix  the  faulty  one  and  hold  it  in 
a  state  of  relaxation.  Cramp  or  spasmodic  contraction  of  a  single 
muscle  of  a  painful  character  does,  however,  sometimes  occur  in  rheu- 
matic subjects,  and  much  resembles  the  condition  above  described.     In 
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tlie  same  persons  also  muscular  rheumatism  may  occur  in  a  much  more 
fugitive  or  erratic  form,  frequently  being  nothing  more  than  a  slightly 
minful  condition  of  some  group  of  muscles  which  have  in  some  way 
been  exposed  to  cold.  This  may  last  but  a  short  time,  and  either  spon- 
taneously disappear  or  be  readily  removed  by  exercise  or  friction.  Mus- 
cular rheumatism  is  generally  confined  to  one  muscle  or  a  single  group 
of  muscles.  Those  most  liable  to  it  are  the  very  superficial  and  those 
easily  exposed  to  cold  {e.  g,  tlie  deltoid  and  trapezius),  powerful  muscles 
often  subjected  to  violent  strain  {e.g.  the  lumbar  muscles),  and  those 
aiding  in  the  formation  of  the  parietes  of  the  great  cavities. 

This  affection  very  commonly  exists  without  any  constitutional  dis- 
turbances, but  sometimes  there  are  present  the  symptoms  of  pyrexia — 
slight  elevation  of  temperature  and  temporary  disorder  of  the  digestive 
organs — loss  of  apixitite,  constipation,  and  general  malaise. 

The  acute  forms  generally  last  but  a  few  days,  terminating  by  gradual 
subsidence  and  final  disappearance  of  the  pain.  The  fugitive  kind, 
already  alluded  to,  may,  however,  be  present  more  or  less  during 
several  weeks. 

Diagnosis. — Errors  of  diagnosis  between  muscular  rheumatism  and  a 
variety  of  other  disorders  are  common.  Laymen  especially  are  only  too 
apt  to  attribute  pain  felt  in  muscles  at  once  to  rheumatism  of  these 
muscles — a  term  which  is  badly  abused.  Some  of  these  errors  are  of  no 
great  interest,  but  others  are  of  the  highest  importance,  for  they  may 
cause  the  onset  of  a  serious  disease  to  be  overlooked.  The  principal 
affections  to  be  borne  in  mind  with  reference  to  diagnosis  are  the  follow- 
ing :  organic  diseases  of  the  spinal  cord  (notably  tabes  dorsalis),  causing 
])eriphei-al  pains  as  an  early  symptom ;  functional  disorder  of  the  same 
part,  as  Jiysteria  or  spinal  irritation  ;  intra-thoracic  inflammation ;  the 
onset  of  an  exanthem ;  the  pains  produced  by  the  chronic  poisoning  of 
lead  and  mercury;  neuralgia;  painful  spasm  of  muscle  from  deep-seated 
inflammation  or  suppuration.  It  is  sufficient  to  indicate  these  various 
sources  of  fallacy,  which,  if  remembered,  can  generally  be  guarded 
against  by  a  consideration  of  the  special  features  characteristic  of  each 
one. 

Treatment. — The  indications  for  the  treatment  are  mainly  two — viz. 
to  relieve  the  pain  and  to  counteract  the  diathetic  condition  generally 
present.  The  relief  of  the  pain  is  accomplished  ip  various  ways,  accord- 
mg  to  the  seat  of  the  trouble.  In  severe  cases  it  is  proper  to  resort  to 
the  hyjxxlermic  use  of  morphia,  to  which  may  be  advantageously  added 
some  atropia.  When  the  pain  is  seated  in  large  muscles,  the  injection 
will  produce  better  results  if  thrown  not  merely  under  the  skin,  but  into 
the  substance  of  the  muscle.  Sometimes  perfect  rest  in  bed  is  necessary 
to  secure  the  required  immobility;  in  other  cases  this  can  better  be 
secured  by  plaster  or  firm  ba?Klages.  Soothing  anodynes  are  extremely 
useful  locally,  and  counter-irritants  also  may  be  used  witli  benefit.  Lini- 
ments give  us  a  convenient  form  of  application.  The  best  are  those 
containing  a  considerable  proportion  of  chloroform  with  either  aconite  or 
belladoiuia,  or  both.  The  repeated  application  of  tincture  of  iodine  often 
gives  great  relief.  Galvanism  sometimes  proves  a  rapid  cure.  Con- 
tinuous heat  is  nearly  always  grateful,  and  may  be  api)lied  either  in  the 
dry  form  or  by  means  of  soft  warm  linseed  poulticei'>  with  or  without  a 


I 


MUSCULAR  RHEUMATISM.  77 

])erooiitage  of  mustard.  When  these  are  discontinued,  care  should  bo 
taken  to  protect  the  aifected  muscles  from  cold  by  keeping  them  enveloped 
in  flannel  or  woollen  coverings. 

Whilst  these  local  measures  are  being  adopted  the  constitutional  dis- 
order should  also  receive  attention.  A  diaphoretic  action  should  be  set 
up.  For  this  purpose  the  hot-air  or  Turkish  bath  at  the  outset  would 
seem  to  be  sometimes  really  abortive.  Of  medicinal  means  amongst  the 
most  reliable  are  liquor  ammonii  acetatis  and  Dover^s  powder.  Pilo- 
carpine occasionally  proves  useful.  The  fixed  alkaline  salts  are  also 
sometimes  beneficial,  such  as  the  acetate  and  citrate  of  potassium  and,  at 
a  later  stage,  the  iodide  of  potassium.  In  a  certain  number  of  cases  of 
muscular  rheumatism  the  sodium  salicylate  acts  promptly  and  well. 
This  drug  will  succeed  well  in  proportion  as  the  evidence  of  the  rheu- 
matic constitution  is  well  marked,  as  shown  by  the  tendency  on  other 
occasions  to  attacks  of  acute  articular  rheumatism. 

Persons  who  are  subject  to  muscular  rheumatism  should  be  made  to 
wear  warm  clothing,  avoid  draughts,  guard  against  strains  and  twists, 
and  in  other  respects  to  be  careful  of  their  general  hygiene.  Obstinately 
recurring  cases  will  very  often  receive  benefit  from  a  visit  to  some  of  the 
natural  springs  known  to  possess  antirheumatic  qualities. 

The  chief  varieties  of  muscular  rheumatism,  divided  according  to  the 
locality  affected,  require  some  separate  description. 

1.  Lumbago,  or  myalgia  lumbalis,  is  that  common  form  which  attacks 
the  lumbar  muscles  and  the  strong  aponeurotic  structures  in  connection 
with  these.  It  is  more  frequently  than  any  other  form  attributed  to 
some  effort  of  lifting  or  sudden  twist  of  the  trunk,  but  in  many  cases  it 
owes  its  origin  directly  to  exposure  to  cold.  The  pain  comes  on  suddenly 
and  renders  the  person  helpless,  the  body,  if  he  is  able  to  go  about,  being 
held  stiffly  to  prevent  any  movement  or  bending;  if  severe,  he  is 
absolutely  compelled  to  observe  complete  rest  in  bed.  The  muscles, 
when  handled,  appear  slightly  sore,  but  no  local  point  of  acute  ten- 
derness can  be  found.  This  fact,  with  the  characteristic  shrinking 
from  any  movement,  distinguishes  lumbago  from  neuralgia  and  from 
abscess.  Pain  in  the  loins,  more  or  less  severe,  is  such  a  frequent 
accompaniment  of  disorder  of  several  organs  and  parts  that  careful 
examination  should  always  be  instituted  lest  some  serious  organic 
disease  with  lumbar  pain  as  a  symptom  be  mistaken  for  a  simple  lum- 
bago. The  most  important  of  these  are  perinephritis,  lumbar  abscess, 
spinal  disease,  abdominal  abscess,  and  disease  of  the  rectum  and  uterus. 

2.  Pleurodynia,  myalgia  pectoralis  or  intercostalis.  Here  the  affected 
muscles  are  the  intercostals,  and  in  some  cases  the  pectorals  as  well. 
Spasmodic  pain  is  felt  in  one  or  other  side  of  the  chest,  and  is  especially 
aggravated  by  the  movements  of  respiration ;  it  is  rendered  intense  by 
the  efforts  of  coughing  or  sneezing.  Pleurodynia  may  be  confounded 
with  pleurisy,  the  distinguishing  features  being  the  absence  of  fever  and 
the  friction  sound  of  pleurisy.  Intercostal  neuralgia  is  sometimes  with 
difficulty  known  from  pleurodynia,  but  in  the  former  the  pain  is  more 
circumscribed,  more  paroxysmal,  and  more  easily  aggravated  by  pressure 
than  in  pleurodynia,  and  when  severe  there  are  tender  points  in  the 
course  of  the  nerve  a  little  outside  of  the  middle  line  posteriorly  (dorsal 
point)  and  anteriorly  (sternal  point).     Now  and  then  the  hyper  aesthetic 
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areas  become  anajstlietic,  and  even  patclies  of  herpes  may  form  in  the 
course  of  the  nerve,  when  doubt  can  no  longer  remahi.  From  perios- 
titis of  a  rib  pleurodynia  may  be  known  by  tlie  fact  that  in  the  one  the 
tenderness  is  marked  in  the  intercostal  sj)ace,  and  in  the  other  in  the  rib 
itself.  Pleurodynia  is  a  frequent  accompaniment  of  thoracic  affections, 
causing  cough,  the  frequent  ])aroxysms  of  coughing  tending  to  induce  a 
painful  state  of  the  overworked  muscles.  TliC  pain,  which  may  be  very 
gi-eat,  can  often  be  controlled  by  fixing  the  chest  with  imbricated  plaster 
or  a  firm  bandage.  Dry  cups  sometimes  answer  very  well ;  if  more 
active  measures  are  necessary,  then  hypodermic  injections  of  morphia 
must  be  resorted  to. 

3.  Torticollis,  myalgia  cervicalis,  stiff  neck  or  wry  neck,  caput  obstipum. 
This  term  includes  those  cases  of  rheumatic  idiopathic  affection  of  one  or 
more  of  the  muscles  of  the  side  and  nape  of  the  neck,  which  fixes  the 
head  firmly  in  the  median  line  or  else  in  a  twisted  fashion,  with  the  face 
turned  toward  the  sound  side.  The  disease  can  be  recognized  at  a  glance 
by  the  peculiar  manner  in  which  a  person  will  turn  his  whole  body  round 
instead  of  rotating  his  head  alone.  It  is  much  more  common  in  children 
than  in  adults.  The  stern o-mastoid  is  the  muscle  chiefly  affected,  but  any 
of  the  muscles  of  the  neck  may  become  rheumatic  in  the  same  way,  and 
frequently  several  of  them  suffer  at  the  same  time.  The  most  important 
])oint  at  the  outset  of  an  attack  of  wry  neck  is  to  determine  whether  we 
have  to  do  with  a  true  rheumatic  (idioi)athic)  disorder,  or  whether  the 
muscular  stiffness  is  secondary  to  some  spinal  or  vertebral  lesion.  The 
diagnosis  is  usually  founded  upon  the  suddenness  of  the  onset,  the  absence 
of  other  symptoms  of  nerve  disease,  and  the  rapid  course  of  the  case,  ter- 
minating in  a  cure  in  a  few  days.  There  is  nothing  special  in  the  treat- 
ment of  torticollis  beyond  what  has  been  already  said  under  the  general 
heading. 

Other  forms  of  muscular  rheumatism  which  have  received  special  names 
and  have  been  separately  described  are  the  following :  myalgia  scapularis 
or  omalgia,  when  the  surroundings  of  the  shoulder  are  affected ;  myalgia 
cephalica  or  cephalodynia,  an  affection  of  the  occipito-frontalis ;  and  ab- 
dominal rheumatism,  when  the  external  muscles  of  the  abdomen  are 
involved. 


Rheumatoid  Arthritis. 

Synonyms. — Nodosity  of  the  joints  (Haygarth) ;  Chronic  rheumatic 
arthritis,  or  rheumatic  gout  (Adams) ;  Arthritis,  rheumatismo  superveniens 
(Musgrove);  Goutte  asthOnique  primitive;  Arthritis  pauperum;  A.  sicca; 
Usure  dcs  cartilages  articulaires  (Cruveilhier) ;  Arthrite  chronique  (Lute) ; 
Progressive  chronic  articular  rheumatism ;  General  and  partial  chronic 
oeteo-arthritis ;  *  Arthritis  deformans. 

Neither  my  space  nor  time  will  permit  of  a  history  of  this  disease;  it 
must  suffice  to  say  that  Sydenham  in  17G6-69  appears  to  have  first  terse- 
Iv  described  it  and  distinguished  it  from  gout;  that  in  1800,  Landr6- 
lieauvais  in  his  inaugund  tliesis  made  some  observations  upon  the  disease 
under  the  title  of  primary  asthenic  gout;  that  in  1804,  Ilcberden,  and 
*  Nowiendature  cf  Disecutcs  R.  C.  rhyueiam,  London. 
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more  especially  Haygarth,  in  1805,  pointed  out  some  of  the  more  striking 
clinical  features  of  tiiis  disease,  and  distinguished  it  from  both  gout  and 
chronic  rheumatism  under  the  title  nodosity  of  the  joints.  The  latter 
author,  in  the  work  mentioned,  claims  to  have  written  a  paper  upon  the 
subject  t^venty-six  years  previously,  although  it  was  not  published ;  and 
to  him  belongs  the  merit  of  having  so  described  the  disease  as  to  have 
given  it  a  place  in  nosology.  Incidental  allusions  were  made  to  the 
atfection  in  1813  by  Chomel,  in  1818  by  Brodie,  and  by  Aston-Key 
in  1835  ;  in  1833,  Lobstein,  and  about  the  same  time  Cruveilhier,  pointed 
out  some  of  the  more  striking  characters  of  the  morbid  anatomy  of  the 
affection.  But  it  is  to  Adams  of  Dublin  that  we  are  indebted  for  the 
most  complete  account  of  the  anatomy  and  of  many  of  the  clinical  features 
of  the  disease — first  in  a  paper  read  before  the  British  Association  in 
1836,  next  in  his  article  on  '^  The  Abnormal  Conditions  of  the  Elbow, 
Hand,  Hip,  etc.,"^  and  finally  in  his  able  monogram  "On  Rheumatic 
Gout"  in  1857.  The  contributions  to  this  subject  since  that  date  have 
been  very  numerous  as  well  as  valuable  from  the  leading  countries  of 
Europe,  and  I  must  not  here  attempt  to  assign  to  each  investigator  his 
proper  portion  of  the  work. 

It  may  be  here  remarked  that  Landre-Bcauvais  and  Haygarth  described 
more  particularly  that  form  of  the  disease  which,  beginning  in  the  small 
joints  of  the  extremities,  tends  to  extend  to  the  larger  joints  in  a  cen- 
tripetal way,  and  to  involve  many  of  them — peculiarities  which  have 
given  rise  to  the  epithets  progressive  polyarticular  chronic  rheumatism, 
peripheral  arthritis  deformans,  and  which  is  the  form  of  the  disease  usu- 
ally described  by  pliysicians  as  rheumatic  gout,  rheumatoid  arthritis, 
nodular  rheumatism,  and  by  the  other  names  just  mentioned.  On  the  other 
hand,  Key,  Colics,  Adams  in  his  earlier  paper,  and  E..  AY.  Smith  described 
the  disease  as  it  affects  the  larger  joints,  hi]),  shoulder,  or  knee,  to  one 
or  two  only  of  which  it  may  be  confined  ;  and  as  this  variety  is  frequent- 
ly observed  in  elderly  persons,  and  in  them  often  involves  the  hip,  it  is 
often  spoken  of  as  senile  arthritis,  malum  senile  articulorum,  morbus  coxe 
senilis,  mono-articular  arthritis  deformans,  partial  chronic  rheumatism, 
and  has  been  described  by  surgeons  rather  than  by  physicians.  However, 
even  when  beginning  in  the  hip  or  shoulder,  the  disease  is  apt  to  involve 
several  of  the  intervertebral  articulations,  and  not  unfrequently  to  extend 
to  other  joints  than  the  one  fii'st  affected,  and  even  to  the  peripheral  joints. 
Its  progressive  and  general  nature  is  thus  evidenced,  whether  it  invade 
from  the  beginning  a  single  large  joint  or  several  symmetrical  small 
articulations.  Finally,  on  this  topic  Charcot  has  insisted  that  Heberden's 
nodi  digitorum  contributes  a  special  form  of  the  disease  under  considera- 
tion, and  proposes  to  call  it  Heberden^s  rheumatism  or  nodosities.^ 

Rheumatoid  arthritis  presents  the  clinical  varieties  or  groupings  of  phe- 
nomena just  mentioned,  at  times  quite  distinctly  appreciable  from  one 
another,  but  sometimes  more  or  less  blended,  yet  even  then  manifesting 
in  their  periods  of  invasion  and  early  stages  an  adhesion  to  all  of  these 
typical  groupings.  Charcot  has  especially  dwelt  upon  these:  1st,  the 
general  or  polyarticular  and  progressive  form ;  2d,  the  partial  or  oligo- 
or  mon )-articular  form;  3d,  Heberden's  nodosities. 

*  Todd's  Cyclop,  of  Anat.  and  Phys.  (1836-39). 
'  Lectures  on  Senile  Diseases,  Syd.  ed,,  1881,  p.  137. 
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1st.  The  symptoms  and  clinical  history  of  general  or  polyarticular  and 
progressive  rheumatoid  arthritis.  This  is  the  most  common  Ibrm  of  so- 
called  chronic  rheumatic  arthritis,  the  classical  rheumatic  gout,  or  rheu- 
matisme  uoueux,  and  it  may  declare  itself,  as  Garrod  and  Fuller  pointed 
out,  very  rarely  in  an  active  or  acute  form,  or,  as  it  usually  does,  in  a 
chronic  and  insidious  form. 

The  acute  form  of  rheumatoid  arthritis  closely  resembles  the  milder 
varieties  of  acute  articular  rheumatism  or  the  best  marked  examples  of  the 
subacute  form  of  that  disease.  But  it  presents  the  following  particidars, 
by  which  it  may  generally  perhaps,  but  not  always,  be  distinguished  : 
while  the  temperature,  the  thirst,  the  furring  of  the  tongue,  the  frequency 
of  the  pulse,  the  articular  pains  and  tenderness,  etc.,  are  less  developed 
than  in  acute  articular  rheumatism,  there  is  w^anting  the  profuse  and  con- 
tinued perspii-ation,  the  early  involvement  of  the  endo-  or  pericardium  in 
the  inflammation,  and  the  prompt  prostration  of  the  strength  so  commonly 
witnessed  in  that  disease.  On  the  other  hand,  while  the  rheumatoid 
affection  may  involve  the  larger  joints — knees,  ankles,  elbows,  and 
wrists — it  almost  certainly  implicates  the  smaller  joints  of  the  fingers, 
and  often  of  the  toes.  There  is  apt  to  be  greater  effusion  into  the  syno- 
vial capsules  (McLeod's  capsular  rheumatism)  and  into  the  synovial 
sheaths  and  bursae  about  the  affected  joints  than  in  ordinary  acute  or 
subacute  rheumatism ;  further,  the  inflammation  does  not  migrate  from 
joint  to  joint,  but  obstinately  persists  in  several  of  them,  and  more  espe- 
cially in  the  wrist  and  in  the  metacarpo-phalangeal  joints  of  the  index 
and  middle  finger,  perhaps  also  in  the  ankles  and  in  the  metatarso-pha- 
langeal  articulation  of  the  great  toe.  Instead  of  disappearing  in  four  to 
six  weeks,  the  articular  inflammation  continues,  although  the  pain  may 
abate  very  much,  and  the  capsules  of  the  joints  continue  swollen  and 
rather  tense.  The  muscles  of  the  extremities  waste,  and  are  the  seat  of 
painful  reflex  spasms  which  interfere  with  the  movements  of  the  joints ; 
and  although  the  patient  is  capable  of  moving  about,  and  is  free  from 
all  febrile  disturbance,  one  or  several  of  his  joints  remain  permanently 
swollen,  painful,  and  crippled.  Perfect  restoration  of  all  the  affected 
joints  seldom  if  ever  occurs.  In  common  with  other  observers,  I  have 
met  with  this  acute  form  most  frequently  in  young  women  twenty  to 
thirty  years  of  age — several  times  in  connection  with  recent  delivery  or 
rapid  child-bearing,  or  lactation ;  once  after  what  was  regarded  by  the 
medical  attendant  as  an  attack  of  acute  rheumatism  occurring  not  long 
aller  Ial)or.  It  has  been  observed  in  children,  and  is  not  uncommon 
after  forty.  These  patients  usually  suffer  in  their  general  health — 
become  weak,  pale,  depressed  in  spirits,  and  lose  flesh.  In  several  cases 
of  this  form  marked  intervals  of  improvement  have  occurred ;  the  local 
disease  has  ceased  to  progress,  and  tolerable  comfort  has  been  experienced, 
perhaps,  till  pregnancy,  delivery,  or  lactation  again  determined  a  fresh 
outbreak  of  the  disease.  Sometimes,  however,  this  acute  form  steadily 
advances,  and  in  a  year  or  two  establishes  changes  in  the  cartilaginous 
and  osseous  stnicture  of  tiie  affected  joints.  Such  a  case  I  met  in  a  lady 
of  twenty-one  who  had  had  a  good  deal  of  anxiety  as  a  mathematical 
♦eacher,  and  whose  illness  set  in  during  vacation  while  at  the  seaside. 
It  proved  obstinately  progressive  for  several  years,  until  several  of  the 
larger  joints,  as  well  as  the  smaller,  were  badly  crippled. 
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The  primary  chronic  form  is  much  the  more  frequent,  although 
between  it  and  the  acute  variety  there  are  many  intermediate  grades. 
For  weeks  or  months  the  patient  may  experience  numbness  or  formica- 
tion and  rheumatic  pains  in  the  limbs,  perhaps  with  a  sense  of  stiif- 
ness  in  the  joints,  especially  felt  after  rest  or  the  day  after  unusual 
fatigue.  Then  one  or  more  joints — most  frequently  the  metacarpo- 
phalangeal of  the  fingers — become  painful,  swollen,  tender  when  touched, 
and  inordinately  hot ;  these  symptoms  may  subside  under  rest  or  treat- 
ment, and  after  weeks  or  months  recur,  either  without  known  cause  or 
from  exposure,  fatigue,  or  some  impairment  of  the  health.  Usually,  the 
original  joint  is  again  aifected,  but  frequently  one  or  two  more  of  the 
same  on  the  other  hand  suffer  likewise.  More  or  less  complete  remissions 
of  the  pain  and  local  inflammation  now  tend  to  take  place  from  time  to 
time  and  alternate  with  exacerbations  or  fresh  attacks  of  the  local  dis- 
turbance, and  the  disease  extends,  as  it  were,  centripetally  and  more  or 
less  symmetrically  to  the  wrists,  then  to  the  elbows,  and  then  to  the 
shoulders,  or  from  the  toes  to  the  ankles  and  thence  to  the  knees— ^ 
although  there  is  no  invariable  sequence  of  this  kind — and  next  to  the 
hands ;  the  knees  are  specially  liable  to  invasion.  Of  Haygarth's  34 
cases,  in  2  the  knees  alone  suffered,  and  "  in  all  or  nearly  all  the  rest  the 
hands,  chiefly  the  fingers,  were  probably  affected."  In  Charcot's  45 
cases  the  debut  took  place  in  the  small  joints  of  the  hands  and  feet  29 
times;  in  the  hands,  feet,  and  one  large  articulation,  7  times;  in  one 
large  joint,  and  later  in  the  fingers,  9  times.  Even  in  this  primary 
chronic  form  there  is  usually  in  the  earlier  stages  some  effusion  into  the^ 
joints ;  the  soft  parts  of  the  articulation  are  thickened  and  swollen ; 
obscure  fluctuation  in  the  smaller  and  very  distinct  fluctuation  in  the 
larger  joints  may  be  felt.  The  pain  may  be  severe,  especially  at  night, 
and  during  the  exacerbations  of  the  disease  it  varies  greatly  in  its  degree 
and  persistency.  The  position  and  shape  of  the  joints  are  altered,  partly 
by  spasmodic  retraction  of  the  muscles,  and  more  or  less  by  the  effusion 
into  the  capsules  and  adjacent  bursas  and  sheaths,  and  the  thickening  of 
the  soft  parts  covering  the  articulations.  As  the  disease  progresses 
further  deformities  ensue  from  the  growth  of  new  bone  around  the  heads 
of  the  bones,  the  absorption  of  the  articular  cartilage,  the  development 
of  masses  of  cartilage  in  the  hypertrophied  synov^ial  processes  and 
beneath  the  synovial  membrane  at  the  margin  of  the  bones ;  the  relaxa- 
tion of  the  articular  ligaments ;  and  the  displacements  and  subluxations 
of  the  unshapely  bones  composing  the  joint.  The  great  wasting  of  the 
muscles  of  the  member  affected  has  some  share  in  producing  its  unnatural 
appearance.  In  the  advanced  stage  there  is  more  or  less  abiding  pain, 
soreness,  and  stiffness  in  the  affected  articulations,  violent  cramps  are 
experienced  in  the  course  of  the  adjacent  muscles,  and  pains  either  along 
the  nerves  or  vaguely  down  the  limbs.  Crackings  or  creakings  are 
to  be  heard,  and  grating  is  to  be  felt  during  the  movements  of  the  joints ; 
these  movements  become  more  and  more  restricted,  so  that  an  immobility 
almost  equal  to  that  of  true  bony  ankylosis  is  established,  this  result 
■seldom  occurring  except  amongst  the  carpal,  tarsal,  tibio-tarsal,  and  the  ver- 
tebral articulations.  Interlocking  of  the  osteophites  formed  on  and  around 
the  articular  surfaces,  and  in  other  cases  union  of  these  surfaces  by  the  inter- 
position of  newly- formed  fibrous  tissue,  produce  a  spurious  ankylosis  destruc* 
Vol.  II.— 6 
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live  of  the  articular  functions.  In  the  very  advanced  stages  the  feet,  ankles, 
and  legs  are  often  considerably  enlarge^l  and  the  iutegument  thickeucrd  by 
a  chronic  oedematous  infiltration,  or  the  bones  and  soft  parts  are  atrophied 
and  the  integument  is  pale,  smooth,  and  attenuated,  resembling  ])ircli- 
ment  or  the  condition  seen  in  certain  stages  of  scleroderma  and  tightly 
drawn  over  the  wasted  rigid  fingers.  This  primary  chronic  form  is 
especially  apt  to  progress  steadily  for  many  years,  the  joints  earliest 
affected  becoming  gradually  more  distorted  and  crippled,  and  fresh  joints 
becoming  invaded  until  there  may  hardly  remain  a  single  sound  articula- 
tion in  the  limbs,  or  even  in  the  body ;  and  at  length  the  patient  may  be 
unable  to  feed  himself  or  masticate  or  raise  his  chin  from  his  sternum  or 
rotate  his  head  or  stand. 

The  deformities  of  the  several  joints,  being  largely  the  result  of  mus- 
cular contraction,  observe  certain  general  types,  which,  however,  are  not 
peculiar  to  the  disease,  but  occur  in  various  affections  of  the  nerve- 
centres,  involving  paralysis  or  spasm  or  both.  Charcot  has  carefully 
described  those  met  with  in  the  hands,  and  I  must  refer  to  his  masterly 
article  upon  chronic  articular  rheumatism  for  his  account  of  them. 

(1)  It  must  suffice  to  say  here  that  the  predominant  features  of  the 
hand  in  chronic  rheumatoid  arthritis  are  the  following :  The  first  pha- 
lanx of  the  fingers  is  either  flexed  upon  the  metacaq^us  or  extended,  and 
the  terminal  phalanx  in  like  manner  is  either  markedly  flexed  or  extend- 
ed upon  the  second,  or  these  two  phalanges  are  maintained  in  a  straight 
line,  while  the  first  phalanx  is,  as  usual,  decidedly  flexed  upon  the  meta- 
carpus.^ In  all  these  varieties  the  hand  is  pronated ;  there  is  a  great 
tendency  to  deviation  of  the  fingers  toward  the  ulnar  border  of  the  hand, 
although  sometimes  the  deformed  fingers  stand  out,  not  unlike  a  bunch 
of  parsnips.  The  thumb  escapes  longer  than  the  other  fingers,  and  its 
metacarpo-phalangeal  joint  is  usually  flexed,  rarely  extended. 

(2)  The  great  toe,  enlarged  at  the  metacarpo-phalangeal  articulation, 
is  usually  drawn  to  the  outer  border  of  the  foot,  across  and  above,  but 
rarely  below,  the  other  toes,  and  the  foot  is  usually  abducted  and  flat- 
tened, the  prominent  internal  border  resting  on  the  ground.  The  wrist, 
elbow,  and  knee-joints  are  generally  flexed ;  the  distal  ends  of  the  ulna 
and  radius,  more  or  less  enlarged,  project  backward ;  the  semi-flexed 
tibia  is  drawn  backward  on  the  femur  and  rotated  outward,  thus  render- 
ing the  internal  condyle  of  the  femur  prominent  and  displacing  the 
patella  toward  the  external  condyle,  and  foreign  bodies  may  frequently 
be  felt  in  the  enlarged  knee-  and  elbow-joints.  Finally,  the  extremities 
of  the  affected  bones  will,  as  a  rule,  be  found  enlarged  and  misshaj)en, 
and  nodosities,  rims,  tips,  ridges,  and  stalactiform  growths  of  new  bone 
may  be  felt  on  them.* 

The  general  condition  in  this  chronic  form  varies  in  different  indi- 
viduals, and  there  is  no  characteristic  disturbance  of  the  functions,  such 
as  obtains  in  chronic  gout.  There  is  no  elevation  of  temj)erature,  unless 
to  a  slight  degree  during  an  active  crisis  of  the  disease ;  the  tongue  may 
Ije  clean,  the  pube  tranquil,  the  appetite  and  digestion  satisfactory,  and 

'  Lcclureg  on  Senfle  Dueaaat,  Svd.  ed.^  trans.  1881.  Figs.  1  and  2,  PI.  II.,  on  the  hand, 
give  ^ood  illustrations  of  these  deformities. 

•  Fl«s.  12  to  18  and  22  iu  Adams's  Treatise  on  Rheumaiic  Oout  are  nice  illustrations  of 
these  aef(«rn)itiee. 
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the  urine  normal  or  perhaps  pale  and  of  low  density.  Fuller,  how- 
ever, says  that  ^^  more  generally  the  complexion  is  sallow  and  the  skin 
sluggish,  and  evidence  of  mischief  is  furnished  by  yellowishness  of  the 
conjunctivae,  constipation  of  the  bowels,  a  pale  and  unhealthy  character 
of  the  dejections,  excessive  flatulence  after  meals,  turbidity  of  the  urine, 
and  fulness  of  the  pulse/'  My  own  experience  hardly  harmonizes  with 
this,  and  I  have  seen  many  persons  suffering  for  years  from  the  general 
and  partial  form  in  the  enjoyment  of  excellent  general  health.  Should, 
however,  the  disease  develop  in  a  person  the  subject  of  nienorrhagia  or 
other  uterine  disorder,  or  of  repeated  child-bearing,  or  after  prolonged 
mental  anxiety,  some  disturbance  of  the  general  health  fairly  referable  to 
such  disturbing  conditions  may  be  certainly  looked  for.  In  the  advanced 
stages  the  prolonged  suffering  and  confinement  often  induce  ancemia, 
dyspepsia,  and  failing  health. 

More  numerous  and  exhaustive  analyses  of  the  perspiration,  urine,  and 
blood  in  the  disease  are  needed.  There  is  no  uniform  condition  of  the 
skin ;  general  perspirations,  chiefly  at  night,  often  obtain,  but  I  know  of 
no  authoritative  report  as  to  the  chemical  reaction  of  the  sweat  in  this 
disease;  Garrod^  and  Charcot^  vouch  for  an  absence  of  uric  acid  in  the 
blood,  while  Marrot^  found  both  this  acid  and  the  urea  below  the  normal 
quantity  in  the  urine,  although  the  acid  increased  notably  under  baths  of 
high  temperature. 

Certain  affections  other  than  the  articular  have  been  occasionally 
observed  in  persons  suffering  from  rheumatoid  arthritis,  but  many  even 
of  those  authors  who  regard  the  disease  as  a  form  of  rheumatism  speak 
of  these  affections  as  coincidences,  and  not  as  essential  manifestations  of 
the  disease.  Charcot  and  Besnier,  however,  maintain  the  latter  to  be 
their  true  relation  to  the  articular  affection  which  they  regard  as  chronic 
rheumatism.  The  two  authors  just  named  allege  that  all  the  visceral 
localizations  that  occur  in  acute  articular  rheumatism  may  obtain  in  the 
nodular  form,  but  that  such  localizations  are  infinitely  less  frequent  and 
serious  than  in  the  acute,  subacute,  or  simple  chronic  forms  of  articular 
rheumatism — that  endo-  and  pericarditis  undoubtedly  do  occur  in  nodular 
rheumatism,  and  appear  especially  where  there  is  an  exacerbation  of  the 
disease  and  where  there  is  some  aj^proach  to  the  acute  state.^  As 
Charcot  has  adduced  these  cardiac  affections  in  proof  of  the  rheumatic 
nature  of  rheumatoid  arthritis,  it  is  deserving  of  mention  that  he  had 
personally  met  with  but  two  instances  of  endocarditis  and  five  of  peri- 
carditis, four  of  the  latter  having  been  discovered  not  during  life,  but  in 
nine  autopsies,  and  that  he  cites  only  eight  other  cases  of  endo-  or  peri- 
carditis which  had  been  either  published  or  reported  to  him.  He  admits 
too  that  there  had  generally  been  in  these  cases,  at  some  former  period, 
an  attack  of  acute  rheumatism.  Besnier,  Homolle,  Malherbe,  Vidal, 
and  Colombel,  in  their  articles  upon  the  disease  under  consideration,  do 
not  cite  a  single  case  in  which  they  have  seen  cardiac  disease  in  rheuma- 
toid arthritis.  On  the  other  hand,  McLeod,  Garrod,  Fuller,  Flint, 
Senator,  and  Pye-Smith  either  deny  or  ignore  the  occurrence  of  cardiac 
disease  as  a  manifestation  or  complication  of  this  disease.     My  personal 

^  Reynolds's  Syst.  Med,  i.  918.  2  Loc.  ciL,  p.  190. 

'  Contribution  cL  V Etude  des  Rheum.  Artie,  Examen  de  V  Urine  et  dn  Sang,  Paris,  1879, 
p.  42.  *  Loc.  cit.,  172-175 ;  Besnier,  loc.  cit.,  699. 
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experience  coincides  with  that  of  those  authorities  last  cited,  except  in 
one  instance,  and  that  is  open  to  the  objection  that  the  patient's  father 
had  had  acute  articuhir  rheumatism,  the  mother  was  the  subject  of  chronic 
deforming  arthritis,  and  the  patient  had  experienced  during  many  winters 
an  affection  which  began  in  the  smaller  joints  and  permanently  damaged 
them ;  when  first  seen  by  me  he  had  chronic  disease  of  the  aortic  valves. 
He  may  have  had  true  articular  rheumatism  as  well  as  rheumatoid  arthri- 
tis. His  father  had  experienced  the  one,  his  mother  the  other.  If  those 
instances  be  excluded  in  which  a  former  attack  of  acute  rheumatism  might 
be  adduced  in  explanation  of  the  supervention  of  cardiac  disease,  but  few 
cases  will  remain  to  suggest  that  rheumatoid  arthritis  may  develop  endo- 
or  pericarditis ;  and  wlien  it  is  borne  in  mind  that  in  several  ways  the 
cardiac  affections  may  have  arisen  as  mere  coincidences  of  the  rheumatoid 
affection,  it  is  well  to  wait  for  further  evidence  before  accepting  as  proved 
the  occurrence  of  cardiac  affections  as  local  manifestations  of  rheumatoid 
arthritis.  Garrod's  observation  is  still  pertinent :  "  The  form  of  the  dis- 
ease in  which  acute  cardiac  inflammation  has  occurred  may  be  rather  that 
of  true  articular  rheumatism  of  a  very  subacute  character." 

Nor  is  the  evidence  at  all  satisfactory  in  favor  of  any  special  tendency 
to  the  following  affections,  much  less  of  their  being  local  manifestations 
of  rheumatoid  arthritis :  viz.  pleuritis  (McLeod,  Fuller),  asthma  (Char- 
cot), chronic  laryngitis  (Grarrod),  grave  cerebral  or  spinal  disturbances 
(McLeod,  Fuller,  Vidal),  paralysis  agitans,  locomotor  ataxia,  sciatica, 
trifacial  neuralgia,  and  albuminous  nephritis.^ 

Among  the  more  frequent  complications  may  be  mentioned  migraine, 
certain  cutaneous  affections,  more  especially  psoriasis,  prurigo,  lichen,  and 
some  diseases  of  the  eye,  chiefly  iritis,  which  is  apt  to  be  relapsing,  and 
sometimes  episcleritis.  It  is  remarkable  that  iritis  very  seldom  occurs  as 
a  complication  of  acute  articular  rheumatism. 

The  so-called  rheumatic  nodules  occur  also  in  chronic  rheumatoid 
arthritis.  It  is  not  yet  established  that  they  are  peculiar  to  rheumatism 
and  to  rheumatoid  arthritis.  Dr.  Stephen  Mackenzie  has  seen  them  in 
one  instance  in  tertiary  syphilis,  the  patient  not  having  had  arthritis, 
rheumatism,  or  chorea. 

2d.  The  partial  or  oligo-articular  form  of  rheumatoid  arthritis,  like 
the  general  or  polyarticular  variety,  is  usually  a  primarily  chronic  affec- 
tion, insidious  in  its  invasion  and  slow  in  its  progress.  It  is  chiefly 
observed  in  old  persons,  especially  men  (senile  arthritis),  affects  fre- 
quently a  single  joint,  and  chiefly  the  hip,  but  occasionally  the  knee, 
shoulder,  or  spinal  column,  either  as  a  consequence  of  special  injury  or 
of  the  wear  and  tear  of  life,  or  exposure  to  cold  and  wet,  or  even  of  what 
seemed  to  be  simple  acute  or  subacute  articular  rheumatism  or  gonor- 
rhoeal  rheumatism.  When  not  the  result  of  injury,  two  or  three  joints 
may  suffer,  both  hips  or  knees,  or  hip  and  some  of  the  vertebrae,  hip, 
knee,  and  ankle  of  the  same  limb,  and  so  on.  Even  in  those  cases  in 
which  the  disease  for  a  long  time  is  confined  to  a  single  joint  and  may 
have  been  caused  by  an  injury,^  other  joints,  finally,  are  apt  to  become 

*  To  mention  only  some  of  the  many  sources  of  cardiac  disease  oilier  than  rheumatism 
may  be  adduced  scarlet  and  other  fevers,  extension  of  inflammation  from  the  pleura  or 
lung  and  other  sources  of  loc;al  irritation,  powerful  or  oft-repeated  muscular  efibrts, 
Brighfs  disease,  senile  def^eneration,  etc. 

•See  Ord's  case,  II.,  Brit.  Med.  Journal,  1,  1880.  158. 
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affected,  often  in  a  symmetrical  order.  So  that  it  may  seem  almost  general, 
or  at  least  polyarticular,  just  as  the  converse  sometimes  happens  in  the 
general  rheumatoid  arthritis  of  long  standing,  where  the  disease  becomes 
greatly  aggravated  in  one  articulation  and  produces  great  deformity  and 
destruction  of  it,  the  others  remaining  as  they  were. 

The  symptoms  of  this  partial  chronic  form  are  very  much  those  of 
the  general  form  already  described,  but  there  is  usually  in  the  early 
stages  less  heat,  tenderness,  and  swelling  of  the  affected  joint ;  the  j)ain 
is  less  acute,  but  more  abiding,  and,  with  the  exception  of  more  or  less 
stiffness  or  impeded  movement  in  the  joint,  it  may  be  the  only  sign  of 
disease  present,  so  that  at  this  stage  of  the  affection  it  may  be  taken  for 
simple  chronic  articular  rheumatism.  But  the  disease  persists ;  the 
voluntary  movements  become  more  painful  and  difficult ;  slight  exercise 
of  the  joint  is  followed  promptly  by  fatigue  and  aggravation  of  the 
pain,  and  yet  the  articular  surfaces  may  be  pressed  together,  and  flexion 
and  extension  be  practised,  without  causing  much  suffering.  Slowly  and 
continuously  alterations  take  place  in  the  affected  articulation ;  with  but 
little  heat  or  redness  it  enlarges  steadily,  the  soft  parts  becoming  infil- 
trated and  thickened,  or  effusion  taking  place  into  the  capsule ;  the 
articular  surfaces  become  irregularly  depressed  by  the  growth  of  osteo- 
cartilaginous rings,  osseous  nodosities,  and  stalactiform  processes  upon 
them,  and  these  irregularities,  together  with  one  or  several  loose  bodies, 
may  be  felt  in  the  joint.  The  enlargement  of  the  articulation  becomes 
more  apparent,  owing  to  the  wasting  of  the  muscles  of  the  limb;  its 
movements  become  more  and  more  restricted  and  difficult,  although 
perhaps  not  more  painful,  and  are  attended  with  creakings  and  gratings 
perceptible  to  the  ear  and  hand ;  and  at  last  nearly  all  movement  of  the 
joint  may  be  prevented  by  the  alterations  in  the  shape  of  the  epiphyses, 
or  by  the  interlocking  of  the  osseous  outgrowths,  or  in  rare  cases  by 
actual  union  of  the  bones.  This  form  constitutes,  par  excellence,  arthritis 
deformans.  In  many  instances  there  is  little  effusion  throughout  the 
the  process,  notwithstanding  the  grave  deformity  in  progress ;  hence  the 
term  dry  arthritis.  Even  the  partial  form  is  sometimes  more  active  in 
its  invasion,  as  when  it  very  rarely  succeeds  acute  or  subacute  articular 
or  gonorrhoeal  rheumatism,  or,  more  frequently,  follows  an  injury. 

The  duration  of  the  partial  form  is  usually  very  protracted ;  it  may 
be  ten  or  twenty  years.  Exacerbations  of  the  disease  occur  from  time  to 
time,  in  the  intervals  of  which  the  patient  may  be  free  from  pain,  although 
the  affected  joints  are  seriously  crippled. 

The  affection  is  not  in  itself  fatal ;  the  patient  may  attain  an  advanced 
age  and  die  of  some  intercurrent  disease,  such  as  dysentery,  pneumonia, 
cerebral  hemorrhage,  or  other  affection  incident  to  old  age. 

A  description  of  the  features  presented  by  partial  rheumatoid  arthritis 
affecting  the  hip  (morbus  coxa  senilis),  the  shoulder,  and  other  joints 
rather  appertains  to  works  on  surgery,  and  only  a  glance  at  the  evidences 
of  the  disease  in  the  vertebral  column  (spondylitis  deformans)  will  here 
be  given.  When  the  cervical  vertebrae  are  implicated  the  power  of 
rotating  the  head  from  side  to  side  is  usually  preserved  and  is  attended 
with  a  crackling  noise,  while  the  rest  of  the  cervical  region  is  stiff  and 
the  head  cannot  be  bent  forward ;  when  the  dorsal  or  lumbar  vertebrae 
puffer  the  back  becomes  bent,  the  patient  stoops  greatly  and  cannot  stand 
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erect,  and  his  bcxly  is  shortened  and  more  or  less  twisted.  A  careful 
examination  will  discover  not  only  the  great  rigidity  of  the  spine,  and  as 
it  were  fusion  en  masse  of  its  joints,  but  in  these  persons  the  bony  out- 
growths may  be  felt.  Occasionally  the  altemtion  in  the  vertebrae  by 
compressing  the  cord  or  its  membranes,  or  the  spinal  nerves  and  ganglia, 
may  produce  neuralgic  pains  in  the  cervical,  dorsal,  lumbar,  or  sciatic 
nerves,  wasting  of  the  muscles,  more  or  less  paralysis,  and  even  vaso- 
motor disturbances. 

3d.  Heberden's  nodosities  are  certainly  sometimes  the  effect  of  rheu- 
matoid arthritis,  implicating  chiefly,  often  solely,  the  distal  joints  of  the 
fingers,  where  it  slowly  forms  two  little  hard  nodules  about  the  size  of 
dried  peas  upon  the  side  of  the  articulations.  These  are  notably  enlarged 
and  their  movements  impaired,  but  pain  is  seldom  experienced,  and  were 
it  not  for  deviation  of  the  end  of  the  finger  to  one  side  or  the  knob-like 
excrescences  upon  the  joints — appearance^  which  much  disfigure  the 
liand — patients  would  not  speak  of  the  affection.  In  many  cases  these 
alterations  likewise  involve,  but  in  a  minimum  degree,  the  first  phalan- 
geal articulations,  and  less  frequently  the  metacarpo-phalangeal,  and  even 
some  of  the  larger  joints — the  wrist,  knee,  or  hip,  etc.  Like  the  other 
varieties  of  rheumatoid  arthritis,  this  form  occasionally  has  a  more 
active  invasion  than  is  above  mentioned,  and  may  be  attended  by  local 
pain,  heat,  and  redness,  or  such  symptoms  may  occur  as  exacerbations 
of  the  chronic  disease. 

Gout  may  precede  these  nodosities,  or,  as  in  the  case  of  Charcot's,^ 
the  latter  may  precede  the  former  by  several  years.  Finally,  Charcot 
remarks  that  Heberden's  nodosities  are  "  often  accompanied  by  asthma, 
migraine,  neuralgia,  especially  of  the  sciatic  nerve,  and  muscular  rheu- 
matism, and  that  these  manifestations  may  alternate  with  the  exacerba- 
tions of  the  disease.^' 

Morbid  Anatomy. — Every  component  tissue  of  the  articulations 
exhibits  signs  of  a  chronic  inflammatory  process.  In  the  chronic 
form  affecting  the  larger  joints  the  synovial  membrane  is  found 
more  or  less  congested,  opaque,  and  thickened ;  at  the  point  of 
its  reflection  upon  the  bones  its  fringes  are  thickened  and  injected 
and  their  villosities  greatly  increased  in  number,  length,  and  thick- 
ness, and  in  extreme  instances  have  been  aptly  compared  to  the  wool 
on  a  sheep's  back.  The  cartilage-cells  normally  existing  in  the  synovial 
fringes  likewise  proliferate  and  develop  into  cartilaginous  growths,  many 
of  which  become  infiltrated  with  lime  salts,  or  even  ossified,  and  in  this 
way  originate  some  of  the  foreign  bodies,  pedunculated  or  sessile,  which 
are  found  in  the  joints.  Tliese  may  be  attached  to  the  synovial  fringes, 
or  imbedded  in  the  membrane  itself,  or  set  free  by  rupture  of  tlieir 
pedicles.  In  some  examples  these  neoplasms  resemble  in  size  small 
melon-seeds  ;  in  othei's  they  form  irregular  masses,  many  of  which  are 
as  large  as  hazel-nuts. 

At  the  outset  there  is  frequently  an  increase  of  synovial  fluid,  richer 
in  mucine  than  natural,  which  lessens  considerably  in  the  later  stages 
and  l>ecome8  a  turbid,  viscid  fluid  of  a  dirty  white  or  reddish-yellow 
color,  containing  no  pus,  but  degenemting  epithelium  and  fragments  of 
villosities  and  cartilage.     In  many  cases,  more  especially  of  the  partial 

*  Loc.  cit.,  198. 
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form,  very  little  effusion  into  the  articulations  takes  place  (arthrite 
seche). 

The  inflammatory  irritation  excites  proliferating  and  degenerwug 
processes  in  the  cells  and  basis-substance  of  the  cartilage  covering  the 
bones,  and  the  clianges  described  in  connection  with  acute  rheumatic 
artliritis  ensue.  Those  parts  of  the  cartilage  covering  the  bones  which 
suffer  pressure  in  locomotion  fibrillate  on  their  surface,  and  either  undergo 
mucous  degeneration,  resulting  in  ulceration  and  complete  absorption,  or 
are  thinned  and  worn  away  by  attrition.  In  either  way  the  ends  of  the 
bones  become  laid  bare.  Those  portions  of  the  cartilage  at  the  periphery 
of  the  joints  which  escape  compression  in  the  erect  posture  likewise  pro- 
liferate, but,  according  to  Cornil  and  Ranvier,  in  consequence  of  being 
covered  by  the  synovial  membrane  the  proliferating  elements  are  retained 
in  situ,  instead  of  escaping  into  the  articular  cavity,  and  develop  into 
actual  cartilage,  and  may  ultimately  ossify.  In  this  way  irregular  masses 
of  cartilage  (enchondromata)  and  bone  (osteophytes)  form  around  the 
heads  of  the  bones,  enlarging  them  considerably,  altering  their  shape, 
encroaching  upon  the  articular  cavity  as  well  as  extending  up  the  shafts 
of  the  bones,  and  displacing  the  capsules  of  the  articulations.  Similar 
productions  of  cartilage  sometimes  form  in  the  thickened  capsules  and 
ligaments,  especially  in  very  protracted  cases,  or  these  parts  become  infil- 
trated with  lime  salts. 

While  these  processes  are  going  on  at  the  periphery  and  the  centre  of 
the  cartilages,  in  its  deeper  layers  the  proliferating  cells  are  undergoing 
ossification  and  rendering  the  ends  of  the  bones  very  dense  and  compact, 
so  that  under  the  attrition  to  which  they  are  exposed  by  the  articular 
movements  they  acquire  the  smoothness,  polish,  and  white  aspect  of 
ivory  (eburuated).  It  is  probable  that  the  articular  ends  of  the  bones 
participate  in  this  proliferation  and  development  of  bone,  which  increases 
their  compactness  and  is  followed  by  eburnation.  That  the  bone  itself 
does  sometimes  play  a  part  in  the  hyperostosis  which  is  in  progress  is 
shown  by  an  increase  of  an  inch  in  the  length  of  the  right  ramus  of  the 
maxilla  over  that  of  the  left  in  Adamses  first  plate.^  Forster's^  and 
Ziegler's^  later  investigations  confirm  this  view.  Nor  is  the  periosteum 
exempted  from  the  proliferating  process  which  may  have  long  existed  in 
the  several  articular  tissues,  as  is  shown  by  the  considerable  enlargement 
of  the  diameter  of  the  shaft  of  the  long  bones  and  by  the  osteoi)liytes 
which  form  on  the  exterior  of  the  vertebrae  and  often  unite  several  of 
them  together  by  a  series  of  osseous  splints,  interfering  with  the  mobility 
of  the  spine.  Notwithstanding  this  development  of  cartilage  and  bone 
upon  the  exterior  of  the  articular  extremities,  the  interior,  especially  in 
old  people  or  in  very  chronic  examples  of  the  general  form  of  the  disease, 
or  rarely  in  the  partial  form,  undergoes  degeneration  and  atrophy.  The 
spongy  substance  becomes  rarefied,  thinned,  and  friable  (osteoporosis),  so 
that  it  has  been  easily  cut  or  crushed,  and  it  is  frequently  loaded  with 
fiit.  True  ankylosis  of  the  diseased  joints  is  rare,  except  in  the  very 
small  articulations  when  kept  at  rest ;  even  under  this  condition  fibrous 
ankylosis  is  not  of  frequent  occurrence. 

Finally,  the  interarticular  fibro-cartilages  and  ligaments  and  the  long 

*  Illustrations  of  the  Effects  of  Rheumatic  Oout,  London,  1857. 

'Forater,  Handhuch  der  Path.  Anat.,  p.  1000.  ^  Virchow' -i  ArchiVj  1877. 
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tendon  of  the  biceps  degenerate  and  are  absorbed.  The  muscles  in  pro- 
tracted cases  suffer  simple  atrophy,  but  are  sometimes  the  seat  of  an  intersti- 
tial accumulation  of  fat.  Thus  far,  no  lesions  of  the  nerves  supplying  the 
diseased  joints  nor  of  the  spinal  cord  have  been  discovered. 

Etiology. — The  causation  of  rheumatoid  arthritis  is  involved  in  much 
obscurity — in  part,  because  sufficient  attention  has  not  been  paid  to  its 
clinical  varieties.  We  will  examine  first  the  general  progressive  form 
which  is  the  more  common. 

In  women  it  prevails  during  the  child-bearing  period.  It  is  probably 
oftencst  developed  between  twenty  and  thirty,  and  continues  to  occur 
frequently  up  to  the  period  of  the  menopause,  fifty,  after  which  it 
develops  comparatively  seldom.  Of  Ord's  33  cases,  10  were  between 
twenty  and  thirty  years;  11  between  thirty  and  forty;  9  between  forty 
and  fifty ;  and  3  between  fifty  and  sixty.^  Children  are  not  exempt. 
E.  C.  Seguin  saw  three  children  of  the  same  family  suffering  from 
the  disease  at  ages  from  two  and  a  half  to  four  years.^  Moncorvo^  met 
with  an  example  at  two  years  and  a  half,  Laborde  at  four,  and  Charcot 
at  ten.     It  occasionally  begins  in  both  sexes  after  sixty. 

It  is  pre-eminently  a  disease  of  females  up  at  least  to  fifty ;  after  that 
it  is  not  infrequent  in  men,  and  is  then  often  only  partial,  at  least  at 
first.  The  most  frequent  progressive  form,  however,  does  often  occur 
even  in  boys. 

It  is  probably  more  frequently  observed  in  cold  and  damp  climates 
than  in  those  of  opposite  qualities,  for  cold  is  regarded  as  its  most  com- 
mon cause.  However,  it  is  met  with  in  India  and  other  hot  climates. 
Besnier  asserts  it  is  almost  unknown  in  the  tropics,  but  new  investigations 
are  needed  on  this  point. 

Direct  hereditary  predisposition  exercises  but  little  influence,  accord- 
ing to  Garrod,  and  we  certainly  often  see  the  disease  confined  to  a  single 
member  of  a  large  family,  although  Seguin  saw  tliree  young  children  of 
one  family  affected  with  it,  their  parents  being  free  from  any  disease. 
Trastour  three  times  saw  the  children  of  women  who  were  afflicted  with 
nodular  rheumatism  already  suffering  from  articular  rheumatism ;  and 
Charcot  once  saw  the  grandmother,  the  mother,  and  the  granddaughter 
successively  attacked.  At  present  I  have  a  patient  whose  mother  at  fifty- 
five  and  maternal  grandmother  at  sixty  became  subjects  of  a  crippling 
polyarticular  affection ;  another  of  my  patients  informed  me  that  his 
mother  and  a  young  sister  were  like  himself  victims  of  the  disease.  This 
direct  transmission  appears  to  be  rare,  judging  from  my  own  experience 
and  from  the  few  instances  of  it  mentioned  by  writers.  But  very  many 
authorities  maintain  that  simple  acute  and  chnmic  rheumatism  and  gout 
in  the  parents  predispose  to  rheumatoid  arthritis  in  the  offspring  (Char- 
cot, Trastour,  Besnier).  Now,  the  facts  given  in  support  of  this  opinion 
are  not  numerous.  Trastour  found  that  out  of  45  cases  of  nodular 
rheumatism  the  fatlier  or  mother  were  rheumatic  in  10  instances,  but  the 
form  of  the  rheumatic  affection  is  not  stated.  Charcot,  Besnier,  and 
Homolle,  although  believers  in  the  doctrine,  do  not  cite  an  example 
in  proof.  However,  in  Pye-Smith's  27  cases  of  osteo-arthritis,  five 
stated  tliat  rheumatism  had  occurred  in  their  families.    Thus,  two  fathers 

>  BrU.  Med.  Jour.,  1880,  156.  «  The  Med.  Record,  London,  1877,  797. 

•  JMi  RltttuTutiitmu  Chronique  Noueuz  da  En/ans,  Paris,  1880. 
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had  had  rheumatic  fever,  and  one  was  rheumatic,  and  two  sisters  0/  dif- 
ferent families  had  had  rheumatic  fever.  Besides,  the  father  of  a  sixth 
and  the  grandmother  of  a  seventh  had  had  gout.^ 

The  evidence  in  favor  of  the  doctrine  that  true  articular  rheumatism 
transmits  an  hereditary  tendency  to  rheumatoid  arthritis  does  not  appear 
to  be  conclusive,  although  it  is  highly  thought  of  by  those  who  regard 
the  latter  disease  as  a  variety  of  rheumatism.  Some  considerations  of 
an  opposing  character  deserve  mention.  Acute  articular  rheumatism  has 
very  rarely  passed  continuously  into  rheumatoid  arthritis,  and  very  rarely 
has  been  followed  at  short  interval  by  that  disease ;  and  in  such  excep- 
tional cases  the  antecedent  affection  may  have  been  really  the  acute  form 
of  rheumatoid  arthritis,  which  closely  resembles  acute  articular  rheuma- 
tism. Trastour,^  Vidal,^  Charcot,*  and  others  admit  that  acute  rheuma- 
tism can  hardly  be  placed  amongst  the  antecedents  of  the  rheumatoid 
affection.  Garrod  *  with  some  others  states  that  now  and  then  acute 
rheumatism  acts  as  an  exciting  cause  of  it,  which  appears  to  have  been 
Fuller's  view;^  he  had  repeatedly  known  it  to  commence  apparently 
as  a  sequel  of  acute  rheumatism.  However,  Ord  met  with  a  case  in 
which  the  lesions  of  rheumatoid  arthritis  were  present  in  a  typical  form 
in  a  patient  who  had  mitral  disease  as  a  result  of  acute  rheumatism, 
the  arthritis  having  begun  as  a  continuation  of  the  acute  attack.^ 

That  so  common  an  affection  as  articular  rheumatism  should  occur  in 
the  family  or  personal  history  of  a  patient  the  subject  of  the  rheumatoid 
arthritis  is  not  improbable ;  nasal  catarrh  and  many  other  very  common 
diseases  must  be  frequent  antecedents  of  the  rheumatoid  affection,  yet 
are  not  causes  of  it.  Much  the  same  remarks  apply  to  the  view  that 
gout  in  the  parents  may  transmit  a  tendency  to  rheumatoid  arthritis  in 
the  offspring.  The  experience  of  English  physicians  in  this  matter  is 
hardly  reliable,  owing  to  the  great  prevalence  of  gout  in  England.  In 
Canada  and  many  parts  of  the  United  States,  however,  while  gout  is  a 
rare  disease,  rheumatoid  arthritis  is  a  common  one,  and  the  writer  has 
not  found  an  intimate  relationship  to  obtain  between  the  two  affections. 
It  is  not  intended  to  deny  that  when  the  children  of  rheumatic  or  gouty 
parents  fail  in  health  owing  to  their  inherited  constitutional  disease,  they 
become  liable  to  rheumatoid  arthritis,  for  feeble  health  predisposes  to 
that  affection. 

Finally,  many  of  the  difficulties  connected  with  this  subject  are  reason- 
ably met  by  Hutchinson's^  doctrine  that  there  exists  a  state  of  tissue- 
health  which  is  transmissible  by  inheritance,  which  involves  liability  to 
inflammations  of  joints  and  fibrous  structures,  and  upon  this  arthritic 
diathesis  as  a  foundation  may  be  built  up,  under  the  influence  of  special 
causes,  a  tendency  to  gout,  rheumatism,  or  any  one  of  their  various 
modifications  or  combinations. 

Hutchinson  has  demonstrated  that  gout  is  often  followed  by  rheuma- 
toid arthritis,  the  lesions  characteristic  of  both  affections  coexisting  in  the 
same  joint.      Charcot   and  Cornil   had   previously  observed  the  same 

^  Guy's  Hospital  Reports,  3(1  Series,  xix.  348.  *  Thlse  de  Paris,  1853,  p.  41. 

'  R)id.,  1855,  p.  9.  *  Legons  Cliniques,  p.  214. 

"•  Reynolds's  .S^s^-  Med.,  1870,  i.  920.  «  Lib.  cit.,  333. 

'  Brit.  Med.  Jour.,  1880,  i.,  158. 

'  Trans.  International  Med.  Congress,  ii.  95 ;  Gueneau  de  Mussy's  chap.,  "  De  la  Diath^se 
Arthritique,"  Clin.  Med.  1874,  t.  i.  317-333. 
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thing.*  Acute  and  perhaps  chronic  rheumarthritis  have  sometimes  pre- 
ceded rheumatoid  arthritis.  If  a  predisposition,  inherited  or  acquired,  to 
rlieumatoid  arthritis  exist,  the  occurrence  of  gouty  or  rheumatic  irrita- 
tion in  the  joints  may  suffice  to  induce  the  peculiar  form  of  disturbance 
chamcteristic  of  the  rheumatoid  affection,  just  as  injuries  sometimes 
develop  the  partial  form. 

There  is  a  group  of  conditions  affecting  the  sexual  functions  and  organs 
of  women  which  appear  to  be  specially  connected  with  the  general  periph- 
eral form  of  rheumatoid  arthritis.  The  disease  follows  pregnancy,  and 
sj)ecially  frequent  pregnancies,  protracted  lactation,  and  various  disorders 
of  menstruation.  The  latter  influence  obtained  in  ten  out  of  eleven 
instances  of  the  disease  met  with  in  girls  under  eighteen  by  Fuller.^  The 
frequency  of  the  disease  about  the  period  of  the  menopause  has  been 
alr«idy  mentioned.  Todd  noticed  its  coincidence  with  dysmenorrhoea. 
Ord  in  an  able  and  original  paper ^  has  lately  dwelt  upon  ovario- 
uterine  disorder  or  irritation  as  a  frequent  active  cause  of  the  disease, 
having  in  his  opinion  met  with  33  instances  of  the  kind.  The  relation- 
ship between  these  various  conditions  of  the  functions  and  organs  of  gen- 
eration and  rheumatoid  arthritis  cannot  be  regarded  as  settled.  Garrod 
supposed  that  such  conditions,  by  causing  debility,  predisposed  to  the 
articular  disease.  Todd,  an  ardent  humoralist,  held  the  nexus  between 
the  two  to  be  unhealthy  secretions  of  the  uterus,  leading  to  blood  impur- 
ity ;  while  Ord  has  ably  defended  Remak's  view  that  a  direct  influ- 
ence of  the  nervous  system  is  the  real  link  of  relationship.  It  seems 
necessary  to  remark  that  mere  coincidence  may  play  a  large  role  in  the 
explanation  of  many  of  these  cases.  In  17  at  least  of  Ord's  33 
cases  the  conditions  stated  by  that  author  cannot  safely  be  adduced  as 
anything  more ;  and  it  is  probable  that  they  would  be  found  present  in 
much  the  same  proportion  in  any  other  chronic  painful  disease  of  women. 

Scrofula  and  phthisis  are  regarded  by  Charcot,  Cornil,  and  Garrod  as 
frequent  antecedents  of  rheumatoid  arthritis :  the  first  had  several  times 
seen  white  swelling  in  youth,  followed  by  nodular  rheumatism  in  later 
life;*  and  Fuller  found  that  23  out  of  119  victims  of  rheumatic  gout 
had  lost  a  parent  or  one  or  more  brothers  and  sisters  by  consumption.* 
Chlorosis  has  several  times  preceded  rheumatoid  arthritis.  AVhen  the 
prevalence  of  scrofula,  phthisis,  and  chlorosis  is  borne  in  mind,  it  will 
not  appear  strange  that  they  should  frequently  be  found  amongst  the 
antecedents  of  rheumatoid  arthritis,  without  inferring  any  other  relation- 
ship between  them.  Gonorrhoeal  rheumatism  has  also  occasionally  pre- 
ceded rheumatoid  arthritis,  but  Ord  and  Hutchinson  are  probably  correct 
in  regarding  that  affection  as  a  variety  of  rheumatoid  arthritis.^ 

Cold,  es}Kicially  when  prolonged  and  associated  with  dampness,  is  com- 
monly held  to  be  the  most  common  cause  of  general  rheumatoid  arthritis. 
A  protracted  residence  in  low,  damp  dwellings,  deprived  of  the  sun's 
nys  and  of  a  free  circulation  of  air,  is  a  condition  thought  most  favoi- 
able  to  the  provocation  of  tliis  disease,  perhaps  years  after  the  conditioJi 
has  been  done  away  with. 

>  MSmoirfJt  de  la  SoeiiU  dt  Biologie,  1864.  '  Loc.  cit.,  335. 

■  JirU.  Med.  Jonr.,  i.,  1880,  151-153.  *  Loc.  ciL,  p.  208,  foot-note. 

•  Lftc.  cit.,  p.  334,  f«)Ot  note. 
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Poverty  and  all  that  it  implies  are  at  least  frequent  antecedents  of  the 
disease  (hence  one  of  its  epithets,  arthritis  pauperum),  as  are  other  debili- 
tating influences,  such  as  night-watching,  insufficient  food,  mental  worry, 
grief,  anxiety,  etc.  Be  it  remembered,  however,  that  the  disease  is  fre- 
quently observed  in  the  well-to-do,  who  live  in  dry  climates  and  warm 
liouses,  are  well  fed,  and  want  for  nothing ;  so  that  the  external  condi- 
tions first  mentioned  are  not  essential  causes  of  the  disease,  and  many  of 
them  may  act  merely  as  adjuvants. 

Direct  injury  of  a  joint  from  a  blow,  a  fracture,  a  whitlow,  etc.  may 
lometimes  induce  a  local  rheumatoid  arthritis,  which  may  subsequently 
become  multiple  and  involve  several  articulations  more  or  less  symmet- 
rically.^ 

The  partial  form  presents  some  peculiarities  of  causation — thus :  it 
occurs  chiefly  in  advanced  life  (senile  arthritis),  much  less  frequently  in 
middle  life,  very  exceptionally  in  the  very  young.  Men  are  much  more 
liable  to  it  than  women.  It  is  chiefly  this  variety  which  follows  injuries, 
blows,  dislocations,  pressure,  etc.,  and  the  disease  may  then  be  limited  to 
the  injured  joint  and  be  monoarticular,  or  it  may  extend  and  become 
polyarticular,  or  rarely,  as  in  Ord's  case,  even  general.  This  monoartic- 
ular form  a})pears  to  be  sometimes  induced  by  other  local  irritations  of 
the  articular  structures  than  those  following  traumatic  influences ;  and  as 
foreign  growths  in  joints  and  gouty  irritation  may  respectively  induce 
the  lesions  indicative  of  rheumatoid  arthritis,  so,  it  is  probable,  may  sim- 
ple chronic  rheumatism ;  and  this  may  be  the  true  relationship  existing 
between  these  several  aflections.  It  is  doubtful  at  present  whether  purely 
local  irritation  or  injury  of  a  joint  can  originate  the  alterations  belonging 
to  rheumatoid  arthritis — that  is,  in  the  absence  of  all  predisposition  to 
that  disease  or  of  the  arthritic  diathesis.  Cold  and  dampness  are  gener- 
ally admitted  to  be  causes  of  the  partial  form,  but  the  evidence  on  this 
])oint  is  not  altogether  satisfactory.  It  may  be  that  chronic  articular 
rheumatism  is  induced  by  the  prolonged  operation  of  damp  cold,  and 
that  the  prolonged  rheumatic  irritation,  aggravated  by  constant  use  of 
the  joint  and  by  occasional  violence,  ultimately  superinduces  the  pro- 
founder  alterations  characteristic  of  arthritis  deformans.  It  appears 
highly  probable  that  if  the  predisposition  exist,  any  long-abiding  irrita- 
tion of  a  joint,  whether  the  result  of  violence  or  disease,  may  ultimately 
originate  the  alterations  of  the  cartilages  and  bones  which  obtain  in  rheu- 
matoid arthritis. 

As  regards  the  etiology  of  Heberden^s  nodosities,  and  their  relation  to 
other  aflections  of  the  joints,  the  following  summary  must  suffice  :  They 
obtain  chiefly  in  advanced  life,  but  do  occur  rarely  in  the  young ;  they 
are  probably  somewhat  more  frequent  in  women  than  in  men ;  although 
more  frequently  seen  in  the  upper  classes,  the  poor  are  not  exempt  from 
them,  no  doubt  because  they  are  specially  exposed  to  slight  but  oft-recur- 
ring injuries  of  their  digits,  such  traumatism  being  an  exciting  cause  of 
the  disease,  especially  when  confined  to  a  single  joint.  The  affection  is 
sometimes  hereditary ;  both  it  and  the  general  or  the  partial  forms  of 
rheumatoid  arthritis  may  coexist  in  the  same  family  and  even  in  the 
same  person.  The  alterations  in  the  joints  are  identical  with  those 
found  in  the  general  variety  of  rheumatoid  arthritis,  and  exist  without 
^  Vide  Charcot's  and  Ord's  cases,  he.  cit. 
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deposits  of  urate  of  soda  (Charcot).  It  resembles  the  general  fonn  of 
the  disease  jiist  mentioned  in  its  tendency  to  involve  many  symmetrical 
articulations  at  the  same  time,  and  the  partial  form  in  the  rarity  wita 
which  it  extends  beyond  the  joints  first  attacked.  While  HeberdenV 
nodosities,  as  Haygarth  taught,  do  occur  independently  of  gout  and  the 
gouty  habit,  I  believe  with  Begbie^  and  Duckworth^  that  in  some  per- 
sons they  are  evidences  of  gout  or  the  gouty  diathesis. 

Quite  recently  a  woman  aged  forty-eight  consulted  me  with  these  nodosi- 
ties beginning  upon  the  last  joint  of  the  fingers,  while  she  was  the  sub- 
ject of  vesico-renal  irritation  and  was  passing  free  uric  acid  in  the  urine. 
Hutchinson  has  twice  seen  them  in  combination  with  a  peculiar  insidious 
and  painless  inflammation  of  the  iris  and  vitreous  body,  which  occurs  in 
the  children  of  the  gouty,  yet  such  children  have  no  deposits  of  lithates 
in  their  joints,  nor  any  lithiasis,  nor  acute  paroxysms  of  true  gout,  and 
he  considers  that  "  the  last  joint  arthritis  is  to  be  regarded  as  in  part 
gouty,  and  in  part  a  kind  of  articular  chilblain."  ^ 

Lastly,  in  some  instances  they  are  no  doubt  the  hybrid  offspring  of  an 
inherited  tendency  to  both  gout  and  rheumatoid  arthritis. 

No  more  important  principle  in  pathology  exists  than  has  been  of  late 
years  insisted  upon,  especially  by  Jonathan  Hut<;hinson  and  in  his  recent 
lecture  by  Sir  James  Paget* — to  wit,  that  "by  inherited  dispositions, 
accumulating  and  combining  or  converging  in  definite  proportions,  new 
diseases  may  be  developed  and  old  ones  be  variously  modified." 

The  pathogenesis  of  rheumatoid  arthritis  is  the  subject  of  differences  of 
opinion  very  like  those  existing  in  regard  to  acute  articular  rheumatism. 
The  weight  of  evidence  is  in  favor  of  its  diathetic  relationship  to  rheuma- 
tism; and  the  doctrine  of  an  arthritic  diathesis  and  of  the  operation  of 
the  causes  of  the  disease  through  the  nervous  system  ajipears  to  be  specially 
applicable  to  it,  with  less  difficulty  than  to  acute  rheumatism,  and  the 
probability  of  a  sj)ecific  germ  being  its  true  cause  is  very  remote.  What 
seems  to  be  necessary  in  addition  to  the  preceding  is,  that  the  causes  shall 
be  more  persisting  and  oft-recurring,  so  as  to  maintain  a  prolonged  local 
irritation  of  the  articular  tissues,  or  that  the  neuro-arthritic  diathesis 
shall  be  highly  developed.  Under  these  conditions  the  prolonged  or  oft- 
repeated  application  of  cold  and  damp  to  the  peripheral  nerves,  severe  or 
oft-repeated  slight  injuries  to  joints,  urethral  or  ovario-uterine  irritation, 
chronic  gout  or  rheumatism,  or  even,  exceptionally,  an  attack  of  the  acute 
form  of  these  diseases,  may  originate  rheumatoid  arthritis ;  and  all  wear- 
ing influences,  such  as  anaemia,  excessive  menstruation,  prolonged  lacta- 
tion, innutrition,  failing  liealth,  mental  anxiety,  or  shock,  etc.,  act  as  adju- 
vants in  the  development,  aggravation,  and  maintenance  of  the  articjular 
disease. 
^  Diagnosis. — It  is  perhaps  not  possible  to  distinguish  with  certainty 
either  the  acute  or  the  chronic  form  of  rheumatoid  arthritis  from  subacute 
or  chronic  rheumarthritis  respectively  before  the  characteristic  deformities 
of  the^  former  affections  have  appeared.  Acute  rheumatoid  arthritis, 
which  is  comparatively  rare,  may  be  said  to  exist,  rather  than  subacute 

»  CorUrifrntionM  to  Pracliad  Med.,  1802,  p.  29. 

«  "On  Unequivocal  Gouty  Diaeaaes,"  St.  Bartholomew's  Hotipitn!  Repom,  vol.  xvi.,  1880, 
P-  1^-  •  l^am.  Intemalional  Med.  Cong.,  ii.  p.  96. 

*  Lancet,  ii.,  1882,  1017-1021.  ^  '      ^ 
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articular  rheumatism,  if  the  disease  affect  early  and  chiefly  the  smaller 
joints  of  the  hands  and  feet  alone  or  along  with  some  of  the  larger 
articulations,  especially  the  sterno-clavicular  or  the  temporo-maxillary  ; 
if  the  effusion  into  the  joints  be  abundant ;  if  inflammation  persist  in 
the  articulations  first  involved,  notwithstanding  the  invasion  of  other 
joints ;  if  the  heart  escape ;  if  the  patient  be  a  female  who  is  constitu- 
tionally delicate,  or  has  borne  children  rapidly,  or  is  the  subject  of  dis- 
ordered menstruation,  or  has  been  attacked  soon  after  childbirth  or  during 
lactation; — finally,  if,  on  cessation  of  the  attack,  one  or  more  of  the  joints 
remain  swollen  and  permanently  enlarged  and  impaired  in  function. 
The  coexistence  of  iritis,  or  a  history  of  a  previous  attack  of  that  disease 
not  attributable  to  syphilis  or  gout,  would  strengthen  the  above  view. 

Precisely  the  same  considerations  serve  to  distinguish  chronic  general 
or  polyarticular  rheumatoid  arthritis  from  chronic  articular  rheumatism, 
with  the  following  qualifications  :  endo-  or  pericarditis  is  not  of  frequent 
occurrence  in  chronic  rheumatism,  so  that  this  distinction  is  not  available, 
and  chronic  rheumarthritis  of  long  standing  does  sometimes  impair  the 
movements  of  the  joints,  and  even  produce  slight  alterations  in  them. 
However,  it  does  not,  as  a  rule,  involve  so  many  joints  as  rheumatoid 
arthritis ;  it  is  less  symmetrical  in  its  distribution,  and  much  less  prone 
to  implicate  the  sterno-clavicular,  the  temporo-maxillary,  or  the  vertebral 
articulations.  Nor  does  it  cause  removal  of  the  articular  cartilage, 
enlargement  of  the  heads  of  the  bones,  and  the  formation  of  osteophytes 
around  them,  and  of  loose  bodies  in  the  articulations,  together  with 
marked  deformities  and  luxations  of  the  joints.  A  history  of  a  remote 
or  recent  attack  of  acute  rheumarthritis  or  of  chorea,  or  the  presence  of 
clironic  valvular  disease,  would  strongly  indicate  the  simple  rheumatic 
nature  of  the  case. 

The  partial  form  of  rheumatoid  arthritis  can  with  even  less  certainty 
than  the  general  be  distinguished  from  chronic  articular  rheumatism 
before  the  characteristic  alterations  of  the  joints  have  been  developed, 
more  especially  as  it  is  sometimes  a  consequence  of  gouty  irritation  and 
probably  of  chronic  rheumatism.  Chronic  arthritis  following  a  traumatic 
cause,  and  persisting  obstinately  in  the  injured  joint  is  probably  rheuma- 
toid, if  not  strumous,  gouty,  or  periarthritic. 

But  before  definitely  deciding  it  will  be  prudent  to  await  the  develop- 
ment of  some  of  the  characteristic  alterations  of  structure  appertaining  to 
rheumatoid  arthritis.  An  affection  of  the  shoulder  frequently  occurs 
which  resembles  in  many  respects  rheumatoid  arthritis,  and  has  been 
well  described  by  Simon  Duplay  ^  and  W.  Pepper.^  It  usually  follows 
an  injury,  such  as  contusion,  sprain,  etc.,  of  the  joint,  but  may  be  spon- 
taneous ;  it  is  unattended  by  swelling  or  deformity.  Its  early  symptoms 
are  pain  on  pressure  of  the  shoulder  a  little  below  the  outer  border  of  the 
acromion,  and  especially  behind  it  and  at  the  coracoid  process,  also  about 
the  insertion  of  the  deltoid  and  below  the  acromion  during  movements 
of  the  joint,  especially  when  the  arm  is  raised  from  the  side  or  rotated 
inwardly ;  early  restriction  of  these  movements,  which  increases  till  a 
fibrous  ankylosis  becomes  established  and  scapula  and  humerus  move 
together  as  one  piece,  motion  between  those  bones  no  longer  existing,  and 
forcible  attempts  to  produce  it  giving  great  pain,  and  sometimes  producing 

1  Archives  Oenercdes  de  Med,  Nov.,  1872,  pp.  512-542.        *  Archives  of  Med.,  Oct.,  1880. 
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crepitus  in  or  about  the  articulation ;  sometimes  early  numbness  and  pain 
down  the  member  to  the  hand  in  tlie  course  of  the  ulnar,  internal  cuta- 
neous, or  the  radial  nerve;  vicious  and  painful  semiflexion  of  the  elbow ; 
after  a  time  wasting  of  the  group  of  nuiscles  which  move  the  shoulder- 
joint.  Although  usually  monoarticular  and  of  traumatic  origin,  I  have 
seen  it  affect  first  one  and  then  the  other  shoulder  in  the  absence  of  any 
known  injury,  and  beginning  like  a  neuritis  or  a  neuralgia  of  the  scapulo- 
humeral nerves.  Duplay,  however,  regards  it  as  a  periarthritis.  It  may 
be  distinguished  from  the  rheumatoid  arthritis  by  the  absence  of  effusion 
into  or  enlargement  of  the  articulation,  and  of  deformity  of  the  bones  ; 
by  the  early  restriction  of  the  movements  and  the  rapid  development  of 
adhesions  which  fix  the  articulation ;  and  by  the  curability  of  the  disease. 

The  articular  affection  of  locomotor  ataxia  sometimes  closely  resembles 
monoarticular  rheumatoid  arthritis,^  but  may  be  distinguished  by  its 
sudden  invasion,  often  without  pain  or  fever ;  the  prompt  development 
of  a  general  and  often  enormous  tumefa(;tion  of  the  entire  member,  with 
copious  effusion  into  the  joint;  the  early  destruction  of  the  articular 
cartilages,  the  rapid  wearing  away  of  the  heads  of  the  bones,  and  the 
proneness  to  spontaneous  fracture  of  their  l)rittle  shafts;  the  prompt 
absorption  of  the  articular  effusion,  followed  by  a  relaxed  state  of  the 
ligaments  and  a  facility  of  dislocation  ;  the  early  occurrence  of  the 
articular  affection,  when  motor  inco-ordi nation  is  scarcely  developed,  and 
its  frequent  association  with  the  crises  of  ataxia  or  the  presence  of  some 
of  the  other  symptoms  of  that  disease.  The  importance  of  these  facts 
will  be  especially  evident  in  those  (ixamples  of  ataxic  articular  disease  in 
which,  at  an  advanced  stage,  eburnation  and  deformity  of  the  articular 
surfaces,  with  the  formation  of  loose  bodies  and  osteophytes,  are  observed, 
just  as  they  are  in  arthritis  deformans. 

Articular  disease  closely  allied  to  what  occurs  in  locomotor  ataxia  is 
now  and  then  observed  in  the  early  stages  of  })rogressive  muscular 
atrophy,^  but  while  the  large  joints,  more  particularly  the  knee  and  the 
shoulder,  suffer  in  the  former  affection,  the  phalangeal  chiefly  and  the 
larger  articulations  more  rarely  are  attacked  in  the  latter.  Of  coui'se 
the  peculiar  symptoms  of  progressive  muscular  atrophy  coexisting  with 
those  of  the  articular  affection  would  serve  to  distinguish  the  latter  from 
rheumatoid  arthritis. 

It  is  often  very  difficult  to  say  whether  a  given  case  is  one  of  chronic 
rheumatoid  arthritis  or  of  chronic  gout ;  and  there  is  no  doubt  that  in 
England,  where  gout  prevails,  it  is  not  unfrequently  associated  with 
rheumatoid  arthritis,  sometimes  preceding  and  even  causing  it,  much 
more  often  following  it,  for  the  one  does  not  exclude  the  other. 

While  rheumatoid  arthritis  most  frequently  begins  in  the  hand,  and  is 
usually  symmetrical  and  bilateral,  gout  commonly  begins  in  the  lower 
extremities,  and  especially  in  the  metatarsal  joint  of  the  great  toe,  and  of 
one  f(X)t  only.  Chronic  gout  is  far  more  frequently  preceded  by  attacks 
of  acute  gout  than  chronic  rheumatoid  arthritis  is  by  the  acute  form  of 
that  affection  ;  a  history  of  inherited  predisposition,  of  indulgence  in  the 

*  Charcot's  Lecture*  on  DUea»e$  of  the  Nervous  SysUm,  Syd.  Soc.,  1877 ;  Archives  de 
PhyniologU,  t.  i.,  p.  161,  18G8;  ibid.,  xi.,  18G9. 

*R«mak,  AUnem.  Med.  Central.  Zeitnnrf,  March,  1862;  Rosenthal,  Clinical  T^reatise  on 
DiieoM*  of  the  Nervous  SyUem,  tranalated  by  L.  Putzel,  M.  D.,  1879,  p.  286. 
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(ise  of  wine,  ale,  porter,  and  of  animal  food,  of  deficient  bodily  exercise, 
with  perhaps  great  mental  occupation  or  anxiety,  of  recurring  gouty 
dyspepsia  or  of  a  tendency  to  lithiasis,  would  indicate  gout,  while  the 
absence  of  these  and  a  history  of  frequent  exposure  to  cold  and  wet,  of 
injury  to  the  joint,  of  previous  exhausting  disease  or  drain,  of  impaired 
health,  debility,  or  poverty,  would  strongly  imply  rheumatoid  arthritis. 
Gout  is  especially  observed  in  males  over  thirty,  and  very  rarely  in 
children;  general  rheumatoid  arthritis  is  chiefly  a  disease  of  females 
during  menstrual  life,  and  occasionally  occurs  in  children  of  either  sex. 

The  ])artial  form  is,  like  gout,  chiefly  a  disease  of  men,  but  occurs 
generally  at  a  more  advanced  age  than  gout.  Even  chronic  gout  is  more 
or  less  paroxysmal,  with  distinct  intermissions;  chronic  rheumatoid 
arthritis  is  more  or  less  abiding  and  progressive,  with  only  remissions  in 
its  course  and  severity ;  the  former  is  frequently  associated  with  chronic 
renal  disease,  the  latter  is  not.  The  urate-of-soda  deposits  about  the 
articulations  in  gout  appear  as  more  or  less  round  or  ovoid  swellings  in 
the  close  vicinity  of  the  joints,  but  not  observing  their  exact  level  or  their 
general  form  ;  softish  when  recent,  they  never  acquire  a  bony  hardness, 
and  are  nearly  always  capable  of  slight  lateral  movement.  The  skin 
covering  them  is  frequently  stretched  and  glossy,  and  may  exhibit  white 
spots  of  urate  of  soda.  The  articular  nodosities  in  chronic  rheumatoid 
arthritis  are  actual  osseous  enlargements  of,  or  outgrowths  from,  the 
articular  surfaces,  forming  part  of  them,  immovable  and  conserving 
more  or  less  their  form.  The  integument  covering  the  nodosities  is  not 
glossy  or  dotted  with  chalk-like  specks.  The  several  types  of  deformity 
of  the  fingers  previously  described,  and  mainly  produced  in  rheumatoid 
arthritis  by  muscular  contractions  and  altered  shape  of  the  articular 
surfaces,  are  not  seen  in  gout.  Finally,  if  chalk-like  concretions  are 
visible  in  the  ears,  joints,  or  finger-ends,  or  if  the  blood  contain  uric 
acid,  gout  is  present.  While  rheumatoid  arthritis  and  chronic  gout 
occasionally  coexist  in  the  same  patient  in  England,  in  Canada,  where 
the  latter  disease  is  comparatively  rare  and  the  former  quite  common, 
the  writer  does  not  remember  to  have  observed  such  coexistence. 

Besides  the  acute  sy])hilitic  disease  of  the  joints  already  alluded  to  as 
occurring  in  children  (inherited),  a  chronic  arthritis  is  observed  in  the 
adult  amongst  the  very  late  lesions  of  syphilis.  It  is  usually  monoarticu- 
lar, affects  the  larger  joints,  especially  the  knee,  and  may  originate  either 
in  the  synovial  membrane  or  in  the  bone  and  periosteum.  In  syphilitic 
synovitis  the  history  of  the  case,  the  existence  occasionally  of  soft  gummy 
tumors  in  the  periarticular  tissues  and  of  hydrarthrosis,  the  trivial  degree 
of  pain  and  tenderness,  the  insidious  invasion  and  chronic  course  of  the 
affection,  and  its  prompt  relief  by  antisyphilitic  remedies,  will  indicate 
the  nature  of  the  case. 

When  it  originates  in  the  bone  and  periosteum,  although  the  invasion 
may  be  prompt  and  the  pain  at  first  severe,  the  latter  usually  moderates 
greatly  and  becomes  nocturnal,  and  the  articular  surfaces  present  localized 
rather  than  general  enlargement  (hyperostosis);  nodes  often  coexist; 
effusion  is  moderate,  unless  the  synovial  membrane  is  also  involved,  and 
full  doses  of  iodide  of  potassium  will  soon  afford  relief. 

Prognosis. — In  the  polyarticular  form  the  course  varies  much  more  than 
is  commonly  believed,  and  the  disease  must  not  be  regarded  as  necessarily 
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S regressive  and  incurable.  When  it  occurs  in  young  persons,  and  in  chil- 
ren  more  especially,  although  it  may  suffer  exacerbations  and  remissions 
for  a  few  years,  yet  arrest  of  the  disease  and  recovery  of  the  functions 
of  the  joints,  sometimes  with  very  little  deformity,  now  and  then  take 
place  under  suitable  management.  Quite  recently  a  man  of  thirty-two 
consulted  me  about  a  vesical  affection  who  from  the  age  of  eight  had 
suffered  every  winter  for  twenty  years  from  rheumatoid  arthritis  in  his 
hands  and  feet,  and  finally  in  the  knees.  Yet  when  seen  by  me  he  had 
been  free  from  pain  in  his  joints  for  three  years,  and,  although  they 
were  somewhat  deformed,  their  movements  were  remarkably  free  and 
painless. 

Several  of  my  younger  patients  while  bearing  children  rapidly  and 
nursing  them  have  had  the  disease  in  their  hands  or  hands  and  wrists ; 
exacerbations  have  recurred  during  subsequent  lactations,  and  yet  the 
disease  has  either  become  arrested  or  progressed  very  slowly  and  at  long 
inter\^als.  It  is  admitted,  however,  that  these  are  all  exceptional  cases, 
and  that  the  tendency  both  of  polyarticular  and  of  the  monoarticular 
forms  is  to  progress,  and,  either  steadily  or  at  intervals  and  by  recurring 
attacks,  to  permanently  deform  the  joints  and  impair  their  movements. 
Even  under  these  circumstances,  however,  the  patients  may  suffer  little 
pain  unless  when  forcible  movements  of  the  articulations  are  attempted. 

On  the  other  hand,  while  the  disease  cannot  be  regarded  as  curable 
under  the  employment  of  drugs,  very  much  can  frequently  be  done, 
especially  in  the  polyarticular  form,  to  relieve  the  suffering  and  to  retard, 
if  not  arrest,  the  progress  of  the  disease,  and  even  to  restore  sometimes 
very  considerably  the  functions  of  the  joints.  Neither  of  these  forms  of 
rheumatoid  arthritis  can  be  said  to  be  dangerous  to  life,  and  they  often 
exist  ten  or  twenty  years  and  more  without  seriously  injuring  the  general 
health.  Heberden's  nodosities  are  incurable,  but  they  are  little  more 
than  deformities. 

Treatment. — The  treatment  of  rheumatoid  arthritis  is,  as  a  rule,  dis- 
appointing, and  perhaps  no  affection  requires  more  perseverence  and  self- 
reliance  on  the  part  of  the  physician  or  more  hopeful  resolution  on  that  of 
the  patient.  Our  first  duty  is  to  make  an  exhaustive  search  as  to  the  prob- 
able cause  of  the  disease,  as  its  removal  is  an  important  step  in  the  treat- 
ment of  the  affection,  although  such  search  is  frequently  futile,  and  many 
of  the  alleged  causes  may,  after  all,  be  mere  antecedents  or  coincidences. 
However,  inasmuch  as  the  pathology  of  the  disease  is  very  obscure, 
any  abnormal  condition  of  organ  or  function  that  may  be  discovered 
should  receive  strict  and  prompt  attention,  lest  it  should,  either  through 
disturbed  innervation  or  malassimilation  or  impaired  nutrition  or  defect- 
ive excretion,  be  the  predisposing  or  exciting  cause  of  the  disease.  In 
women  the  most  careful  inquiry  should  be  made  into  the  state  of  the 
ovario-uterine  orgnns  and  functions,  and  the  least  departure  from  their 
norm  should  be  at  once  treated.  Deficient,  excessive,  or  painful  men- 
struation, leucorrhcea,  ovarian  irritations,  or  pain,  even  displacements  of 
the  uterus  or  ovary,  should  be  corrected  as  soon  as  possible.  Repeated 
pregnanev  and  prolonged  lactation,  recurring  mental  anxiety  and  physical 
fatigue,  defects  of  diet,  want  of  food,  of  sunlight,  and  of  good  air,  resi- 
dence in  damp  dwellings,  occupations  involving  exposure  to  cold  and 
wet,  are  conditions  buj)plying  important  indications  which  too  often  are 
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beyoud  tLe  control  of  the  physician,  although  they  peremptorily  require 
his  attention.  The  general  form  is  often  met  with  in  anaemic  persons 
and  in  those  of  impaired  health  and  vigor,  and  probably  very  rarely 
occurs  under  opposite  circumstances ;  and  there  is  a  consensus  of  opinion 
that>  a  lowering  system  of  treatment  is  contraindicated  in  rheumatoid 
arthritis. 

Having  efficiently  set  about  correcting  or  removing  these  various  pre- 
disposing or  determining  causes  of  the  disease,  we  next  direct  our  care 
to  the  disease  itself.  The  remedies  which  had  been  found  most  useful  in 
rheumatoid  arthritis  before  the  introduction  of  salicylic  acid  were  cod- 
liver  oil,  quinia,  iodine,  iron,  arsenic,  and  various  mineral  waters, 
employed  either  externally  or  internally,  usually  in  both  ways.  Judg- 
ing from  my  own  late  experience  and  from  the  results  obtained  by 
See^  and  other  French  physicians,  as  communicated  by  Jules  Com- 
pagnon,^  sodium  salicylate,  given  in  sufficient  doses,  promises  to  be 
more  generally  useful  in  the  more  acute  forms  or  in  the  actively  inflam- 
matory periods  and  exacerbations  of  the  disease  than  any  of  those  agents,. 
Including  See's  cases,  Compagnon  has  related  17  examples  of  rheu- 
matoid arthritis,  most  of  them  of  the  general  progressive  form,  in  which 
great  improvement  as  regards  pain,  stiffness,  swelling,  and  even  deformity, 
followed  promptly  the  employment  of  that  salt,  even  after  the  failure  of 
other  remedies.  It  proved  signally  useful  recently  in  a  rebellious  chronio 
case  of  my  own.  Pollock  has  lately  published  an  instance  in  which 
5  grains  of  salicylate  of  quinia  three  times  a  day  were  in  three  or  four 
days  followed  by  great  relief.^  The  testimony  already  given  of  Dr.  J.  T. 
Eskridge  as  to  the  great  value  of  this  salt  in  chronic  rheumatism  will  be 
held  by  some  to  be  corroborative  of  its  value  in  rheumatoid  arthritis. 
It  is  hardly  necessary  to  say  tliat  it  often  fails  in  this  intractable  disease, 
but  it  has  frequently  relieved  the  pain  and  swelling  and  arrested  the 
progress  of  it,  at  least  for  the  time,  even  when  alkalies,  iodine,  arsenic, 
baths,  etc.  had  failed. 

It  is  probable  that  less  than  45  grains  per  diem  of  the  sodium  salt  is 
of  little  value  in  even  the  most  chronic  forms,  and  that  the  quantity 
requires  to  be  increased  in  proportion  as  the  febrile  symptoms  are  active, 
so  that  a  drachm  and  a  half  or  two  drachms  may  need  to  be  administered 
in  the  day  to  some  persons.  It  should  be  given  in  divided  doses  at 
intervals  of  two  hours,  and,  what  is  of  primary  importance,  it  should  be 
continued  for  a  long  time,  even  after  much  improvement  has  resulted, 
and  should  be  resorted  to  from  time  to  time,  especially  during  recurrences 
of  the  pain,  heat,  or  swelling.  It  is  of  consequence,  especially  in  elderly 
patients,  to  ascertain  that  the  medicine  is  being  promptly  eliminated  by 
the  kidneys  and  to  watch  its  effect  upon  the  heart.  The  administration 
along  with  it  of  a  little  old  rye  whiskey  or  brandy  will  sometimes  be  neces- 
sary in  feeble  people.  In  those  rather  common  cases  in  which  the  skin  is 
inactive  and  perhaps  harsh  the  salicylate  often  improves  that  important 
organ  of  oxidation  and  elimination,  and  should  it  not  do  so  the  addition 
of  the  ammonium  carbonate  may  be  tried,  especially  in  feeble  persons 
with  weak  hearts. 

'  Bulletin  de  VAcademie  de  Med.,  Paris,  t.  v.,  2d  Serie,  3877. 

'  De  U  Utilite  du  Salicylate  de  Sonde  dam  le  Traitement  du  Rheumatisme,  par  Jules  Com- 
pagnon, Paris,  1880.  s  The  Lancet,  ii.,  1882,  141 
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Moreover,  the  other  drugs  which  sometimes  prove  serviceable  in  this 
disease  may  be  given  at  the  same  time  or  alternately  with  the  salicylate, 
or  instead  of  it  if  it  is  not  found  to  be  of  use  or  is  not  tolerated.  In 
chronic  cases  a  prolonged  course  of  cod-liver  oil,  alone  or  along  with  malt 
extract,  often  seems  to  be  of  real  service,  esi)ecially  when  nutrition  is 
much  impaired  or  when  the  patient  is  the  subject  of  acquired  or  inherited 
struma.  Iodide  of  potassium,  in  combination  with  quinia  or  other  tonic, 
will  often  prove  signally  useful  in  chronic  cases  unaccompanied  by  pyrexia, 
in  which  the  pains  are  worst  at  night.  It  should  be  first  tried  in  moder- 
ate doses  (5  to  8  grains),  and  be  continued  for  a  long  time  with  occasional 
intermissions,  and  before  discarding  it  from  disappointment — which 
often  arises — 15-  to  20-grain  doses  may  be  given  tentatively  for  a  short 
period.  Milk  or  coffee  or  Vichy  water  are  good  vehicles  for  its  admin- 
istration. Whether  free  iodine  in  the  form  of  the  tincture,  so  highly 
spoken  of  by  Las6gue,^  acts  as  well  or  better  than  the  iodide  of  potas- 
sium is  doubtful.  He  gave  it  at  meals,  in  doses  progressively  increased 
from  10  drops  to  5  or  6  grammes  twice  a  day,  in  sherry  or  sweetened 
water,  and  persevered  with  it  for  a  long  period.  Garrod  has  had  many 
restorations  to  health  in  severe  forms  of  this  disease  from  the  persevering 
employment  of  the  syrup  of  the  iodide  of  iron.  The  iron  in  these  prep- 
arations may  deserve  as  much  commendation  as  the  iodine,  for  it  has  often 
proved  siQ;nally  useful  in  this  disease,  not  alone  on  account  of  the  anaemia 
which  so  frequently  attends  it,  but  through  its  beneficial  influence  upon 
the  nucriuve  functions  and  the  circulation.  ' 

The  u.«ual  rules  regulating  the  employment  of  iron  are  to  be  observed, 
and  thf  condition  of  the  digestive  organs  will  demand  special  attention 
during  ?ts  employment.  Although  tlie  influence  of  arsenic  upon  rheu- 
matoid arthritis  is  not  uniform,  yet  as  it  sometimes  proves  really  useful  ^ 
it  should  be  tried.  Like  iron,  it  may  prove  beneficial  in  several  ways — 
by  improving  the  quality  of  the  blood,  promoting  the  circulation  in  the 
superficial  layers  of  the  skin,  or  exerting  some  influence  upon  either  the 
nerv^e-centres  or  perhaps  upon  the  vaso-motor  nerves  of  the  cutaneous  or 
articular  tissues.  Tlie  last-mentioned  suggestion  is  favored  by  the  cir- 
cumstance noted  by  Charcot — viz.  that  the  first  effects  of  arsenic  in  nod- 
ular rheumatism  are  often  intensification  of  the  articular  pains,  and  some- 
times the  production  of  redness  and  swelling  where  they  did  not  exist 
before.  That  author  found  arsenic  without  effect  or  injurious  in  very 
inveterate  cases  and  when  the  disease  had  appeared  at  an  advanced  age. 
Five  to  ten  minims  of  Fowler's  solution,  or  of  the  solution  of  the  arseni- 
ate  of  sodium,  which  is  perhaps  less  irritating  than  the  former,  shoukl 
be  given  immediately  after  meals,  and  its  effects  upon  the  gastric  and 
hepatic  functions  carefully  watclied.  De  Mussy  has  highly  recommended 
arsenical  baths  (sss-sij  of  arseniate  of  soda  to  30  gallons  of  water),  but 
as  the  arsenic  is  not  absorbed  by  the  unbroken  skin,  any  improvement 
which  may  follow  its  emj^loyment  is  probably  owing  to  the  temperature 
of  the  bath  or  the  bath  itself. 

A  similar  remark  lias  been  made  respecting  the  value  of  the  various 

»  Arch.  Gin.  de  Mid.,  1856. 

•  As  to  the  value  of  arsenic  in  rheumatoid  arthritis,  see  Bardsley's  Medical  Reporti*, 
London,  1807;  Begbie.  Fdin.  Med.  and  Surg.  Jour.,  1858;  Fuller,  lib.  cit,  p.  362;  Gar- 
rod,  lib.  cit.,  3*1  ed.,  p.  b'M',  Gueneau  de  Mu'ssy,  Bull,  de  Thirapeuiique,  t.  Ixvii.,  186-t.  ]>. 
2-1 ;  Charcot,  lib.  cit.,  p.  222. 
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thermal  mineral  baths,  natural  and  artificial,  so  much  employed  in  this 
disease.^  It  is  neither  the  nature  nor  proportion  of  their  mineral  ingre- 
dients, but  the  degree  of  temperature,  which  constitutes  the  essential 
point  in  the  action  of  a  bath.  This,  if  true,  explains  the  almost  equal 
reputation  of  the  many  varieties  of  thermal  mineral  springs  in  the  treat- 
ment of  rheumatoid  arthritis  and  chronic  rheumatism.  It  is  this  that 
permits  the  physician  to  promise  the  poor  patient  as  much  benefit  from 
the  employment  of  hot  baths  of  simple  water  as  of  those  of  New  Zea- 
land, Plombieres,  or  Arkansas. 

The  time  for  a  resort  to  hot  baths  in  rheumatoid  arthritis  is  when  the 
very  violent  pains  have  subsided  sufficiently  to  allow  of  their  employ- 
ment ;  and  while  they  may  be  hopefully  used  in  the  most  chronic  and 
advanced  cases,  the  earlier  they  are  employed  the  more  curative  they  are. 
The  temperature  of  these  hot  baths  need  not,  as  a  rule,  exceed  95  to 
100°  F.,  although  some  authorities  approve  of  raising  the  temperature 
to  110°  or  112°  while  the  patient  is  in  the  water.  A  series  of  twenty  to 
thirty  such  baths,  taken  every  second  day  for  ten  to  twenty  minutes,  is 
sufficient  for  one  trial,  and  often  effects  very  great  improvement  in  the 
disease.  The  aggravation  or  return  of  pain  in  the  joints  which  often 
follows  the  employment  of  warm  baths  will  cease  after  the  fiftli  or  sixtli 
bath.  Garrod's  experience  of  the  Turkish  bath  is  not  favorable;  it 
very  often  does  much  mischief  by  causing  debility,  and  its  excessive  use 
has  induced  rheumatoid  arthritis  in  persons  previously  free  from  the 
disease. 

Now,  while  it  may  be  true  that  simple  hot-Avater  baths  employed  at 
home  are  as  good  as  mineral  thermal  baths  taken  at  their  source,  it  is 
generally  admitted  that  it  is  best  to  send  persons  who  can  afford  the 
expense  to  the  springs  themselves,  where  they  may  drink  the  waters  as 
well  as  employ  them  externally,  and  at  the  same  time  secure  all  the 
advantages  arising  from  change  of  habits,  scene,  and  climate,  from 
restriction  to  a  proper  diet,  and  from  the  systematic  employment  of  the 
waters  and  baths  under  the  direction  of  persons  experienced  in  their 
administration,  etc.  No  reliable  rules  can  be  laid  down  for  the  selection 
of  the  mineral  waters  best  adapted  to  each  case :  the  stronger  alkaline 
waters  perhaps  had  better  be  used  with  great  care,  such  as  those  of  Carlsbad, 
Vichy,  Mont  Dor6,  AVeisbaden,  and  after  a  course  of  thermal  mineral  baths 
at  such  places  as  Aix-les-Bains,  Wildbad,  Bath,  Aix-la-Chapelle,  etc.,  Garrod 
advises  resort  to  some  place  where  the  air  is  bracing  and  the  waters  tonic 
or  chalybeate,  as  Buxton,  Spa,  Schwalbach,  or  St.  Moritz.  In  this  coun- 
try good  results  are  often  obtained  at  the  Hot  Springs  of  Arkansas  and 
the  Hot  Sulphur  and  the  Lithia  Springs  of  Virginia.  The  use  inter- 
nally and  in  the  form  of  hot  baths  of  the  mineral  springs  of  Saratoga, 
of  Michigan,  of  the  Licks  of  Kentucky,  and  of  California,  of  St.  Leon 
and  St.  Catherine's  (Canada),  is  frequently  very  beneficial.  In  the  selection 
of  the  mineral  waters  to  be  drunk,  and  of  the  temperature  and  other 
qualities  of  the  baths  to  be  employed,  careful  attention  must  be  paid  to 
the  condition  of  the  functions  of  the  skin,  liver,  kidneys,  and  nervous 
system ;  but  space  cannot  be  afforded  here  for  the  consideration  of  this 
extensive  topic.     Moreover,  it  occasionally  happens  that  after  failure  of 

*  Vide  Nieraeyer,  Text-Book  Pract.  Med.,  N.  Y.,  1867,  p.  488 ;  Traitement  du  Rheum, 
par  les  bains  d  haute  temperature,  par  Ch.  Aug.  Bouther,  Paris,  1878. 
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sulplmr  or  alkaline  baths  some  other  form  may  succeed,  as  the  vapor  or 
hot-air,  or  tepid  or  very  hot-water  bath.  If  decided  benefit  follow  the 
first  series  of  baths,  recourse  should  be  had  from  time  to  time  to  a  fresh 
series,  even  for  several  years,  in  obstinate  cases.  Mud  and  peat  baths 
are  much  valued  in  Germany,  although  they  do  not  always  agree  with 
weakly  or  aged  people. 

The  local  treatment  is  of  equal  importance  with  the  general,  and  it  is 
not  unfrequently  more  effective  in  restoring  the  functions  of  the  articula- 
tions. In  that  rare  variety,  acute  rheumatoid  arthritis,  attended  with 
much  pain  and  heat  in  the  joints,  perfect  rest  in  bed  is  called  for, 
together  with  other  measures  adapted  to  subdue  the  inflammation  and 
allay  the  pain.  Compresses  wet  with  warm  water,  rendered  anodyne  by 
the  addition  of  laudanum  or  belladonna,  or  both,  and  covered  with  oiled 
silk,  suit  some  cases — light  linseed  poultices,  applied  moderately  warm 
and  extending  considerably  beyond  the  limits  of  the  articulation  and 
covered  with  gutta-percha  or  oiled  silk,  in  others.  As  the  pain  and  local 
heat  subside,  the  tincture  of  iodine  may  be  applied  extensively,  or  blis- 
tering-fluid over  limited  areas  above  and  below  the  aflected  joints,  but 
not  on  them  until  the  inflammation  has  very  much  abated  and  is  becom- 
ing chronic.  These  simple  methods  should  be  employed  assiduously  and 
be  aided  by  appliances  to  secure  actual  rest  of  the  inflamed  joints.  In 
the  chronic  variety  complete  rest  is  not  needed  unless  during  the  acute 
exacerbations,  but  the  movements  should  be  at  first  somewhat  restrained 
and  be  regulated  by  the  effects  produced.  But  the  severe  pain  experi- 
enced during  the  movements  must  be  borne ;  it  will  subside  promptly. 
Decided  increase  of  pain  and  heat  in  the  part,  lasting  many  hours,  would 
indicate  more  reserve  in  the  use  of  the  joints.  It  is  frequently  very 
difficult  to  determine  when  and  to  what  extent  movement  may  be  per- 
mitted in  this  disease.  No  fixed  rule  can  be  laid  down  of  universal 
application,  but  it  may  be  stated  that  in  proportion  as  the  local  disease 
becomes  indolent  and  inactive  may  pressure  and  active  movements  of  the 
joints  be  resorted  to,  for  they  then  have  a  beneficial  influence  in  prevent- 
ing stiffness,  contraction,  and  deformity.  Indeed,  in  my  opinion  it  is 
not  w^ise  to  delay  these  movements  long  even  in  subacute  cases.  The 
editor  of  this  work  has  especially  insisted  upon  the  importance  of  sys- 
tematic daily  movements  of  the  affected  joints  as  the  most  essential  part 
of  tlie  treatment,^  "  combined  with  thorough  massage  of  all  the  muscles 
whose  functional  activity  is  impeded  and  impaired.'^ 

The  abiding  chronic  inflammation  indicated  by  local  heat,  swelling, 
and  inflammation  of  the  affected  tissues  may  be  variously  treated.  The 
joints  may  be  thoroughly  fomented  with  tolerably  hot  water  or  by  means 
of  the  local  vapor  bath  for  half  an  hour,  morning  and  night,  and  then  ^ 
l>e  gently  rubbed  for  ten  or  fifteen  minutes  with  iodine  or  weak  mercurial 
ointment  or  with  the  compound  camphor  or  acetic  turpentine  liniment, 
or,  if  these  are  too  stimulating,  with  some  bland  oil,  such  as  cod-liver  or 
neata*  foot  or  cocoa  oil,  after  which  should  be  ap])lied  hot- water  com- 
presses or  linseed  poultices  or  a  wrap  of  soft  cotton  wool  covered  with 
oiled  silk  and  secured  by  an  elastic,  moderately  tight  roller.  If  these 
means  prove  inefficient  and  the  inflammatory  process  grow  more  indo- 

*"8ome  Practical  Keraarkn  on  Chronic  Rheumatism,"  by  Wm.  Pepper,  M.  D., 
Archives  of  Medicine,  Oct.,  1880. 
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lent,  counter-irritants  may  be  conjoined  with  or  substituted  for  them. 
Small  fly  blisters  or  strong  iodine  paint  may  be  applied  close  to  the 
joints,  or  the  ordinary  iodine  tincture  may  be  brushed  over  them,  or  the 
above  ointments  or  liniments  and  one  of  the  bland  oils  may  be  more 
forcibly  rubbed  in.  The  prolonged  rubbing  of  these  stiff,  swollen  joints 
with  oil  is  not  valued  as  much  as  it  deserves. 

Compression  of  the  thickened  tissues  by  means  of  a  thick  envelope  of 
cotton  wool  and  thin  flannel  or  rubber  bandage  sometimes  acts  very  well, 
probably  by  reducing  the  amount  of  blood  and  interfering  witli  cell- 
gro\\i:h  or  promoting  cell-degeneration.  Hot  sand-baths  to  the  affected 
joints  are  sometimes  useful. 

These  several  measures  should  be  perseveringly  applied,  and  in  pro- 
portion as  chronicity  prevails  the  active  and  passive  movements  of  the 
articulations  and  massage  of  the  muscles  and  adjacent  tissues  should  be 
daily  ^nd  efficiently  practised. 

Electricity  will  often  be  found  an  important  adjuvant  in  this  as  well 
as  in  an  earlier  stage,  not  only  in  improving  the  nutrition  of  the  muscles, 
but  in  promoting  absorption,  allaying  pain,  and  subduing  excitability  of 
the  peripheral  structures,  removing  muscular  contractions,  and  probably 
modifying  the  local  inflammatory  processes.  It  aj^pears  also  in  some 
cases  to  improve  the  general  health.  The  constant  current  is  generally 
the  most  useful,  and  should  have  an  intensity  of  about  ten  to  fifteen 
milliampdres,  and  be  applied  daily  for  ten  or  fifteen  minutes.  The  posi- 
tive pole,  terminating  in  a  large  flat  moistened  sponge,  is  applied  to  the 
spinal  origin  of  the  brachial  or  lumbar  plexus,  according  as  the  superior 
or  inferior  members  suffer,  while  the  negative  pole  is  immersed  in  a 
vessel  of  warm  salt  water  in  which  the  hands  or  feet  are  placed.  Some 
apply  the  negative  electrode  to  the  joints  and  the  positive  to  the  limb 
higher  up.^  The  faradic  current  may  also  be  employed  on  account  of  its 
action  upon  the  muscles  and  small  vessels.  In  the  advanced  stage 
attended  with  marked  thickening  of  the  articular  and  periarticular 
tissues,  with  contractions  of  the  muscles  and  greater  or  less  impairment 
of  movement,  the  above  measures  are  still  our  chief  resources ;  but  they 
may  be  employed  more  vigorously.  We  have  little  fear  now  of  lighting 
up  inflammation ;  we  indeed  desire  to  excite  a  more  active  circulation  in 
the  part  with  a  view  of  removing  the  congested  state  of  the  capillaries 
and  venules,  so  favorable  to  the  development  of  fibroid  growths.  In 
this  stage  especially  vigorous  active  and  passive  movements  of  the 
affected  joints,  and  massage  of  the  muscles  which  move  them,  and 
gymnastics,  are  imperatively  needed,  and  it  is  sometimes  almost  mar- 
vellous what  an  amount  of  mobility  and  usefulness  may  thereby  be 
restored  to  apparently  helplessly  crippled  and  deformed  articulations 
and  members.  Persons  who  have  not  walked  for  years  are  frequently 
so  much  improved  as  to  be  able  to  leave  their  sofa  or  bed,  and  with  or 
without  crutches  or  mechanical  aids  walk  about,  while  their  abiding 
pains  depart,  and  this  notwithstanding  the  permanent  deformity  of  the 
articular  surfaces.  (For  the  various  mechanical  appliances  that  are 
sometimes  necessary  in  this  advanced  stage  works  upon  surgery  may 
be  consulted.) 

The  hygienic  measures  to  be  observed  are  probably  very  much  the 

^  HomoUe,  lib.  cit.,  p.  710. 
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same  as  those  inducted  in  tlie  article  upon  simple  chronic  articular  rheu- 
matism— some  of  them  at  least — and  are  such  as  may  be  inferred  from  a 
review  of  the  exciting  causes  of  rheumatoid  arthritis.  Be  it  remembered 
also  that  acute  and  chronic  articular  rheumatism  appear  amongst  the  causes 
of  that  disease.  We  are  hardly  justified  in  promising  arrest  of  the  disease 
on  removal  to  a  warm,  dry,  and  even  climate ;  yet  wealthy  patients  need 
not  be  dissuaded  from  trying  the  experiment.  The  use  of  flannel  under- 
clothing and  the  employment  of  tepid  or  even  moderately  cool  baths, 
followed  by  the  use  of  the  flesh -brush  or  rough  towel,  are  important 
means  of  protecting  persons  predisposed  to  this  disease.  The  ordinary 
iiygienic  laws  adapted  to  maintain  a  healthy  state  of  all  the  functions, 
mental  as  well  as  physical,  are  to  be  observed,  for  in  this  disease  the 
influence  of  the  mind  over  the  body  is  shown  by  the  frequency  with 
which  rheumatoid  arthritis  follows  closely  upon  mental  shocks,  worry,  etc. 

The  diet,  it  is  generally  admitted,  should  be  of  a  nutritious  character, 
yet  plain  and  digestible,  and,  unless  specially  required  to  meet  certain 
indications,  should  not  include  heavy  wines  or  fermented  liquors.  How- 
ever, Garrod  affirms  that  uncomplicated  rheumatoid  arthritis  is  not 
aggravated  by  the  use  of  porter,  ale,  or  sound  wines ;  and  his  rule  is  to 
give  sufficient  of  these  alcoholic  beverages  to  support  the  tone  of  the 
whole  system,  but  not  enough  to  excite  the  circulation  and  thereby  pro- 
duce subsequent  reaction. 

Finally,  the  above  system  of  treatment  must  be  persisted  in  year  by 
year  with  the  object  of  securing  arrest  when  cure  has  not  been  effected. 


Gonorrhoeal  Rheumatism,  or  Gonorrhoeal  Arthritis. 

Syxoxy^is. — Arthrite  ou  Arthropathie  blennorrhagique,  Tripper-rheu- 
matismus,  Gonocele,  Urethral  Rheumatism,  Urethral  Synovitis. 

Etiology. — As  its  name  implies,  the  cause,  par  excellence,  of  the  dis- 
ease is  gonorrhoea,  as  was  perhai)s  first  indicated  by  Selle^  and  Swcdiaur,' 
although,  no  doubt,  an  affection  apparently  identical  is  rarely  observed 
associated  with  non-contagious  urethral  discharge  and  with  the  urethral 
irritation  incident  to  catheterism  and  to  stricture.  I  have  seen  it  associated 
\\\\\\  a  simple  mucous  urethral  discharge  in  a  man  of  gouty  habit,  married 
and  free  from  the  suspicion  of  specific  infection.  Such  discharge  has  been 
attributed  to  gouty  irritation,  to  dietetic  and  venereal  excesses,  and  to  the 
contact  of  non-specific  vaginal  secretion ;  and  such  origin  is  well  established. 
^lore  than  one  observer  has  noticed  a  susceptibility  to  urethritis  on  the 
part  of  persons  who  have  had  gonorrhoeal  rheumatism.  A  gouty  taint 
IS  undoubtedly  often  j)resent  in  urethral  rheumatism.  These  non-gonor- 
rhceal  cases  rerjuire  more  close  investigation  tlian  they  have  received.' 
Fournier  has  not  met  with  them.* 

Tlie  stage  of  the  gonorrhoea  at  which  the  articular  affection  may  appear 
varies  very  much.  It  frequently  sets  in  from  the  sixth  to  the  sixteenth 
day  of  the  discharge;  it  is  common  enough  between  the  third  and  sixth 
or  twelftii  weeks,  and  may  be  delayed  as  late  as  the  twelfth  month.    There 

*  Chr.  Th.  Sclle,  Metllcina  Ctinicn.,  oder  Handbuch  der  Medicin,  Berlin,  1781. 

•  Swedianr,  London  Med,  Gaz.,  1781. 

•  See  Kllioltw)n,  "  Xon-amtftKioim  Urethral  Rheum.,"  Med.  Times,  i.  00.  n  fii** 

*  Fournier,  Aouv.  Did.  de  Med.  ei  de  Our.,  t.  v.  p.  228. 
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iri  uo  coustaut  relation  between  the  severity  of  the  urethral  inflammation 
and  the  frequency  with  which,  or  the  time  at  which,  the  articular  symp- 
toms arise ;  and  these,  once  established,  appear  to  be  largely  independent 
of  the  state  of  the  urethra.  On  the  advent  of  the  joint  affection  the  dis- 
charge usually  continues  as  it  was,  although  it  often  abates  somewhat. 
Fresh  attacks  of  gonorrhoea,  even  when  very  mild,  often  develop  new 
invasions  of  the  articular  affection,  as  though  an  idiosyncrasy  exis- 
ted. 

While  the  ordinary  exciting  causes  of  simple  acute  articular  rheuma- 
tism are  not  necessary  to  the  production  of  gonorrhoeal  rheumatism,  they 
do  now  and  then  act  as  adjuvants.  Such  are  cold,  fatigue,  and  injuries 
of  the  joints,  and  a  severe  acute  arthritis  is  not  infrequently  developed 
during  gonorrhoea  under  such  circumstances.  Other  predisposing  influ- 
ences probably  exist,  the  absence  of  which  in  some  measure  explains  the 
infrequency  of  gonorrhoeal  rheumatism  as  compared  with  the  prevalence 
of  gonorrhoea.  Besnier  holds  that  constitutional  rheumatism,  tlie  arthri- 
tic habit,  or  Fheredit^  arthritique,  is  not  infrequently  present  in  the  vic- 
tims of  gonorrhoeal  rheumatism  as  a  predisposition;  Nolen^  found  an 
iulierited  rheumatic  predisposition  in  6  out  of  88  cases,  and  that  4  others 
had  had  rheumatism  before  contracting  gonorrhoea ;  and  Hutchinson 
maintains  that  it  is  the  existence  of  the  arthritic  diathesis  which  enables 
urethral  inflammation  to  produce  gonorrhoeal  rheumatism.  He  says : 
"  From  statistics  that  I  have  carefully  collected  I  have  no  hesitation  in 
believing  that  the  predisposing  cause  of  it  usually  is  the  inheritance  of 
arthritic  tendencies ;"  and  adds,  "  Very  often  the  subject  of  gonorrhoeal 
rheumatism  will  give  a  family  history  of  gout."  However,  the  disease 
often  occurs  in  the  absence  of  any  discoverable  tendency,  hereditary  or 
acquired,  to  simple  articular  rheumatism.  On  the  other  hand,  persons 
have  had  one  or  several  attacks  of  gonorrhoea  previously  that  did  not 
give  rise  to  rheumatism.  Nolen's  table  of  88  cases  contains  1 2  instances 
of  this  kind.  It  is  probable  that  by  reducing  the  resisting  force  of  the 
organism,  scrofula,  the  so-called  lymphatic  diathesis,  anaemia,  and  debil- 
ity favor  the  development  of  the  disease. 

Gonorrhoeal  rheumatism,  like  gonorrhoea,  is  proportionally  as  well  as 
actually  much  more  frequent  in  men  than  in  women  (111  men,  7  women, 
Nolen) ;  and  the  greater  proclivity  of  the  former  has  been  attributed  to 
the  greater  delicacy,  sensibility,  and  complexity  of  the  structures  involved 
in  them  than  in  women  by  gonorrhoea. 

^loRBiD  Anatomy. — The  lesions  of  gonorrhoeal  rheumatism  in  the 
early  stage  resemble  closely  those  of  acute  articular  rheumatism ;  and 
it  is  probable,  for  opportunities  of  ascertaining  by  actual  dissection 
are  very  rare,  that  the  synovial  membrane  chiefly  suffers.  In  more 
advanced  stages  the  joints  contain  serous  fluid  in  which  fibrinous 
flakes  and  numerous  leucocytes  are  found ;  the  cartilages  may  be 
eroded  and  softened;  and  in  some  protracted  cases  even  the  bones  may 
participate  in  the  inflammation,  and  the  changes  found  in  polyartic- 
ular rheumatoid  arthritis  may  be  developed.  Ultimately  fibrous  adhe- 
sions, resulting  in  ankylosis,  may  occur.  Suppuration  very  rarely  takes 
place,  and  it  is  probable  that  in  such  cases  pyaemia  is  added  to  gonor- 
rhoeal arthritis. 

^  *' Kheumatismus  gonorrlioicus,"  Deutsches  Archiv  fiir  klin.  Med.,  BJ.  xxxii.,  1883. 
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S\3[PTOMS. — Gonorrhoeal  rheumatism  may  attack  any  of  the  joints ; 
it  most  commonly  invades  the  larger  at  first,  more  especially  the  knee ; 
the  ankle  is  next  in  order  of  frequency,  and  then  succeeds  the  shoulder, 
closely  followed  by  the  smaller  joints  of  the  hands  and  feet,  which  are 
very  seldom  affected  primarily  and  antecedently  to  the  larger  joints.  The 
temjx)ro-maxillary,  the  sacro-iliac,  the  sterno-clavicular,  the  intervertebral, 
do  not  escape  gonorrhoeal  rheumatism  more  than  they  do  rheumatoid  or 
pyaemic  arthritis.^  The  disease  most  frequently  invades  several  joints 
simultaneously  or  successively,  but,  soon  declining  in  many  of  them,  it 
finally  becomes  localized  in  a  few  or  rarely  in  a  single  articulation.  It 
is  monoarticular  from  the  first  in  about  20  per  cent,  of  cases,  especially 
in  the  knees. 

Gonorrhoeal  rheumatism  presents  several  clinical  forms :  First,  Ar- 
thralgic :  pains  of  greater  or  less  severity,  sometimes  increased  by  move- 
ment, but  unaccompanied  by  redness  or  swelling,  affect  one  or  frequently 
several  joints ;  they  wander  from  joint  to  joint,  are  liable  to  exacerba- 
tions, and"  sometimes  resist  treatment.  This  form  occurs  either  in  a  chronic 
state  in  the  course  of  an  old  gonorrhoea,  and  without  other  rheumatic 
symptoms,  or  as  an  acute  affection  along  with  other  rheumatic  symp- 
toms, as  in  the  second  form.  Second:  Rheumatic:  in  this  the  symptoms 
are  almost  identical  with  those  of  subacute  articular  rheumatism  or  the 
more  activ^e  forms  of  polyarticular  rheumatoid  arthritis.  Several  joints 
are  usually  implicated,  perhaps  suddenly,  either  quite  spontaneously  or 
afler  chill,  exertion,  or  strain,  or  rheumatic-like  pains  having  been  felt 
for  two  or  three  days  in  the  soles,  ankles,  or  loins,  the  painful  joints 
become  moderately  swollen,  tender,  and  hot ;  pyrexia  supervenes  with 
its  early  chilliness,  malaise,  and  anorexia ;  the  temperature  is  not  high ; 
the  profuse  acid  sweating  and  the  very  acid,  high-colored  urine  of  acute 
articular  rheumatism  are  not  observed  or  but  transiently  and  to  a  very 
slight  degree.  In  a  few  days  the  moderate  febrile  disturbance  subsides, 
but  the  local  inflanmiation  persists,  and  extends  to  other  joints,  without 
prom])tly  leaving  those  first  invaded  ;  while  lingering  in  all  it  often  fixes 
itself  in  one  or  more  joint«!,  and  is  apt  to  produce  a  copious  and  rebellious 
intra-articular  effusion.  Still,  it  very  rarely  involves  as  many  articula- 
tions as  primary  acute  rheumatism.  The  periarticular  tissues  usually  are 
more  involved  than  in  subacute  or  even  chronic  primary  articular  rheu- 
matism. Hence  the  considerable  swelling  from  oedema  on  the  back  of 
the  hand  or  foot,  around  the  knee,  behind  the  elbow,  and  the  copious 
effusion  into  the  adjoining  bursas  and  tendinous  sheaths,  and  in  the  case 
more  especially  of  the  small  joints  of  the  fingers  and  toes  the  fusifi)rm 
enlargement  and  deformities  resulting  from  periostitis  of  the  articular 
extremities.  The  pain,  deformity,  pseudo-ankylosis,  etc.  produced  by 
these  periarticular  processes  are  very  persistent  and  rebellious,  and, 
although  they  do  usually  disappear  at  last,  occasionally  the  inflammatory 
irritation  extends  to  the  cartilaginous  and  osseous  structures,  and  rlieu- 
matoid  arthritis  with  its  permanent  deformities  results.  It  is  perhaps 
chiefly  in  this  iK)lyarticular  form  of  gonorrhoeal  rheumatism  that  cerebral, 
spinal,  cardiac,  pleural,  and  ocular  complications  most  frequently  occur. 

*  Vide  Fotimier,  Nouv.  Did.  He  M6d.  et  6t  Our.  Prat,  t  v.  p.  230:  in  119  cases,  knee, 
83;  ankle,  32;  fingers  and  toes,  23;  hip,  16;  wrist,  14;  shoulder,  12;  elbow,  11 ;  temi*.- 
uaxillury,  6;  etc. 
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In  the  Third  form,  or  Acute  Gonorrhoeal  Arthritis,  after  two  or  three  days 
of  pain  wandering  from  joint  to  joint,  a  single  •  articulation  suddenly, 
and  frequently  about  the  middle  of  the  night,  becomes  the  seat  of  atro- 
cious and  abiding  pain,  followed  in  a  few  hours  by  very  considerable 
swelling  of  the  articulation,  not  due  chiefly  to  articular  effusion,  but  to  peri- 
articular oedema  and  enlargement  of  the  bones.  The  pain  and  tenderness 
are  most  severe  at  the  line  of  junction  of  the  articular  surface ;  the 
swelling  begins  at  that  point,  and  extends  widely,  especially  over  the 
dorsal  aspects  of  the  wrists  and  elbows,  the  joints  most  liable  to  this 
form,  although  any  articulation  may  suffer.  The  joint  is .  also  hot,  it 
may  be  ])ale,  but  is  usually  more  or  less  red,  and  occasionally  presents 
the  appearances  of  severe  phlegmonous  inflammation,  and  excites  a  sen- 
sation of  pseudo-fluctuation.^  The  affection  may  resolve,  or  fibrous 
ankylosis  may  ensue,  or  very  rarely  suppurative  destruction  of  the 
articulation  may  occur,  although  such  issue  has  been  denied  (by  Four- 
nier,  Rollet,  Voelker).  It  is  remarkable  that,  like  the  other  forms  of 
gonorrhoeal  rheumatism,  the  acute  inflammatory  form  is  not  accompanied 
by  a  general  febrile  disturbance  at  all  proportionate  to  the  severity  of 
the  local  disease.  A  Fourth  form  occurs  as  a  Chronic  Hydrarthrosis. 
Although  occasionally  accompanying  the  polyarticular  variety,  it  is  fre- 
quently observed  independently,  and  is  then  often  monoarticular,  and  affects 
especially  the  knee  ;  however,  both  knees  sometimes  are  involved.  The 
ankle-  and  elbow-joints  suffer  much  less  commonly  than  the  knee.  The 
effusion  into  the  articulation  takes  place  insidiously,  although  rapidly 
producing  considerable  enlargement  of  and  fluctuation  in  the  joint,  with- 
out local  heat,  redness,  or  tenderness,  and  often  with  but  little  or  no  pain 
or  pyrexia.  It  is  not  as  often  associated  with  inflammation  of  the  ten- 
dinous sheaths  and  bursas  or  of  the  eye  as  the  polyarticular  form,  but  it 
is  apt  to  be  very  slow  in  resolving,  and  may  last  for  two  or  three  months, 
a  year,  or  several  years,  and  in  scrofulous  patients  may  degenerate  into 
white  swelling.  The  formation  of  pus  in  the  joint  is  very  rare.  It 
occurred  twice  in  96  cases  tabulated  by  Nolen ;  hydrarthrosis  obtained 
12  times;  and  serous  synovitis  64  times ;  chronic  rheumatism  or  arthritis 
deformans  5  times;  tumor  albus  once.^  A  Fifth  form  of  gonorrhoeal 
rheumatism,  like  other  varieties  of  so-called  secondary  rheumatism, 
involves  predominantly  the  tendons  and  tendinous  sheaths,  the  bursse 
and  periosteum,  sometimes  without,  but  far  more  frequently  in  associa- 
tion with,  affection  of  the  joints.  Pain,  sometimes  severe  and  increased 
by  movement  and  pressure  and  aggravated  at  night,  with  local  swelling 
and  tenderness,  are  the  sym})toms.  In  their  fixity  and  persistence,  their 
tendency  to  relapse,  and  their  chronic  course  these  periarticular  affections 
resemble  gonorrhoeal  inflammation  of  the  joints.  Gonorrhoeal  bursitis 
is  often  severe  enough  to  resemble  phlegmon,  but  it  does  not  end  in  sup- 
puration; it  is  most  common  in  the  bursse  covering  the  patella,  the 
olecranon,  and  especially  in  that  under  the  tendo  Achillis  and  the  deep 
one  covering  the  inferior  tuberosity  of  the  os  calcis ;  but  any  of  the 
bursse  may  suffer  from  gonorrhoeal  rheumatism.  The  periosteum  in  the 
vicinity  of  the  affected  articulation  and  over  the  most  prominent  parts  of 
the  bones  is  sometimes  the  seat  of  small  circumscribed  firm  nodes  which 

^  J)e  P  Arthrile  aigue  (Porigine  blennorrhagique,  par  ]»  Dr.  Andr^  Felix  Bieur,  Paris,  1881. 
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are  painful  and  tender,  and  may  either  resolve  rapidly  or  very  slowly 
(Fournier). 

Along  chiefly  with  the  third  form  of  gonorrhoeal  rheumatism,  or  inde- 
pendently, the  various  muscles  and  nerves  may  be  the  seat  of  myalgia  and 
neuralgia.  The  sciatic  nerve  is  specially  liable.  In  the  same  form  are 
often  met  those  ocular  affections  observed  not  infrequently  in  rheumatoid 
arthritis  and  very  rarely  in  acute  articular  rheumatism — viz.  conjuncti- 
vitis and  iritis.  Aqua  capsulitis  is  more  common  than  the  others,  accord- 
ing to  Fournier.  The  ocular  affections  may  precede,  accompany,  or  alter- 
nate with  the  articular,  and,  not  being  due  to  direct  introduction  of  the 
urethral  contagium  into  the  eye,  are  regarded  as  manifestations  or  local- 
izations of  gonorrhoeal  rheumatism.  The  varieties  of  erythema  some- 
times present  in  primary  acute  articular  rheumatism  have  been  observed 
in  gonorrhoeal  rheumatism. 

Much  difference  of  opinion  obtains  as  to  whether  inflammations  of  the 
heart,  lungs,  and  serous  membranes  occur  as  manifestations  or  localiza- 
tions of  true  gonorrhoeal  rheumatism.  Even  those  who,  like  Besnier, 
contend  for  the  rheumatic  nature  of  gonorrhoeal  rheumatism  admit  that 
they  are  quite  exceptional  in  that  affection.  Endocarditis  is  probably 
more  frequent  than  pericarditis,  and  the  aortic  are  more  liable  than  the 
other  valves  to  suffer.  Gonorrhoeal  endocarditis  has  been  observed  with- 
out the  articular  affection,  although  it  is  especially  when  several  joints 
are  involved  and  the  pyrexia  is  well  marked  in  gonorrhoeal  rheumatism 
that  the  above  visceral  complications  occur.  While  admitting  that 
Morel,^  Marty ,^  Pfuhl,^  and  others  have  reported  what  appear  to  have 
been  authentic  cases  of  gonorrhoeal  endocarditis,  1  would  remark  that  it 
must  be  almost  impossible  at  times  to  distinguish  a  polyarticular  acute 
gonorrhoeal  rheumatism  from  ordinary  acute  articular  rheumatism,  and 
that  in  other  instances  the  possibility  of  pyaemia  developing  in  gonor- 
rhoea, and  producing  both  the  articular  and  the  visceral  lesions,  or  the 
latter  only,  cannot  be  denied.  And  the  same  remarks  are  applicable  to 
the  cerebral  and  spinal  disturbances  that  Vidart  and  others  have  recorded 
as  occurring  in  gonorrhoeal  rheumatism. 

The  course,  termination,  duration,  and  prognosis  need  not  be  insisted 
upon  after  what  has  gone  before.  The  duration  is  very  variable.  Many  re- 
cover in  four  to  eight  weeks,  many  not  for  three  to  six  months  and  longer; 
relapses  areoffre(iucnt  occurrence;  complete  and  tolerably  prompt  recov- 
ery is  not  uncommon  in  first  attacks  and  in  young  and  healthy  subjects; 
rebellious  persistency,  and  even  deformity,  with  impairment  of  the  artic- 
ular movements,  and  not  infrequently  even  fibrous  ankylosis  of  one  or 
many  joints,  sometimes  including  the  vertebral,  may  be  observed.  In- 
deed, the  most  formidable  examples  of  spondylitis  are  associated  with 
gonorrhoeal  rheumatism  as  its  exciting  cause.*  These  unfavorable  issues 
are  most  apt  to  follow  repeated  attacks  in  unhealthy  and  esjxicially  scrof- 
ulous jKirsons.  Both  rheumatoid  arthritis  and  strumous  articular  disease 
have  appeared  as  secjuels  of  gonorrhoeal  rheumatism.  Life  is  not  endan- 
gered, except  in  very  rare  instances  in  which  cardiac  or  cerebral  compli- 

*  Rev.  dfn  Sciences  Mid.  *  Archives  ginerales  de  Med.,  Dec,  187C. 

*  J>eutM:he  ZfitMchrlfl  Jar  pract.  Med.,  No.  50,  1878. 

*  Brcxlfuret  cilCH  two  hucIi  cases:  KeynuldH's  System  of  Med.,  i.  980.  So  does  Nolen 
in  an  elaborate  article  ui>«>n  rheiimatiMinus  gonorrhoicus  in  Dexituches  Archiv /iir  Jdin. 
Med.,  Bd.  xxxli.,  1883.    1  had  not  ttcen  it  before  iliid  paper  was  written. 
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aitions  obtain ;  and  to  stiffened  enlarged  joints  the  functions  may  often 
be  restored  by  efficient  treatment. 

Diagnosis. — In  some  instances  no  doubt  what  appears  to  be  ordinary 
gonorrhoea!  rheumatism,  owing  to  the  coexistence  of  urethral  discharge 
and  articular  inflammation,  is  really  pysemic  arthritis.  The  intermediate 
link  in  the  causation  may  be  suppuration  in  the  prostate  or  its  veins  or 
in  the  testicle  or  the  penis  or  in  its  dorsal  vein,  or  the  urethral  pus  may 
undergo  changes  and  become  septic  and  be  absorbed.  In  other  instances 
it  is  highly  probable  that  true  primary  acute  articular  rheumatism  some- 
limes  occurs  coincidentally  with  gonorrhoea.  If  in  addition  to  the  pres- 
ence or  recent  existence  of  gonorrhoea  the  case  present  several  of  the  fol- 
io sviug  features,  gonorrhoeal  rheumatism  may  be  said  to  exist:  moderate 
or  mild  pyrexia  and  articular  pain ;  the  number  of  joints  attacked  being 
few,  with  a  tendency  to  concentration  in  one,  either  from  the  first  or  sec- 
ondarily ;  no  migration  from  one  joint  to  another ;  no  delitescence,  but 
marked  chronicity  and  indolence,  with  a  tendency  to  hydmrthrosis  and 
to  implication  of  the  synovial  sheaths  and  bursse ;  an  absence  of  cardiac 
complications ;  the  frequent  and  often  early  coincidence  of  special  oph- 
thalmic affections. 

Treatment. — The  patient  should  be  confined  to  bed,  so  as  to  secure 
rest  to  the  inflamed  articulations,  and  when  severe  arthritis  (third  form) 
exists  an  efficient  S2)lint  is  peremptorily  required,  and  its  application  is 
often  followed  by  prompt  relief  to  the  pain.  It  should  be  retained  until 
not  only  all  pain,  but  all  tenderness  on  pressing  the  articulation,  ha" 
disappeared.  In  short,  the  principles  and  details  of  local  treatment 
suited  to  gonorrhoeal  rheumatism  are  the  same  as  those  recommended  for 
rheumatoid  arthritis,  which  it  so  closely  resembles ;  and  the  reader  is 
referred  to  that  article  for  information.  Although  there  is  a  greater  pro- 
clivity to  copious  effusion  into  the  joints  in  gonorrhoeal  rheumatism  than 
in  rhemnatoid  arthritis,  there  is  less  to  those  deeper  lesions  which  affect 
t  he  bones,  and  complete  recovery  is  usually  more  certain  and  more  prompt 
in  the  former  than  in  the  latter.  Measures  to  prevent  stiffness  and  even 
ankylosis  of  the  articulations  are  often  an  urgent  indication.  In  the 
general  treatment,  also,  almost  the  same  remedies  are  indicated  as  have 
been  recommended  for  rheumatoid  arthritis.  The  salicylate  of  sodium, 
given  freely,  is  sometimes  signally  useful,  more  especially  when  several 
joints  are  acutely  inflamed.  In  the  more  chronic  stages,  when  much 
articular  effusion  exists,  a  prolonged  course  of  potassium  iodide  is  occa- 
sionally beneficial.  The  local  measures,  however,  sinmltaneously  em- 
ployed, doubtless  co-operate  efficiently.  Iron  and  quinia  will  frequently 
be  demanded  by  general  debility,  anaemia,  and  im})aired  nutrition ;  and 
the  same  may  be  said  of  cod-liver  oil,  extract  of  malt,  etc.  The  circum- 
stances under  which  the  various  baths  are  likely  to  be  useful  have  been 
mentioned  in  connection  with  the  treatment  of  rheumatoid  arthritis. 

The  gonorrhoea  should  be  treated  in  the  same  way  that  it  ought  to  be 
if  no  arthritis  existed.  Tlie  rest,  the  moderate  diet,  and  even  the  sali- 
cylate of  sodium,  favor  its  removal,  but  the  frequent  employment  of 
mild  astringent  injections  should  not  be  omitted. 


GOUT. 

By  W.  H.  draper,  M.  D. 


Definition. — Gciit,  as  a  disease,  in  the  traditional  acceptation  of  the 
term,  is  a  specific  arthritis,  characterized  by  the  deposit  of  the  saUs  of 
uric  acid  in  the  affected  joints.  Gout,  as  a  diathesis,  is  a  blood  crasis  in 
which  there  is  an  accumulation  in  the  blood  serum  of  the  uric  acid  salts, 
the  consequence  either  of  the  increased  formation  or  of  the  defective 
excretion  of  these  ]>roducts  of  proteid  metamorphosis.  The  manifold 
irritations  of  the  different  tissues,  and  the  accompanying  subjective  and 
objective  symptoms  provoked  by  this  dyscrasia,  are  termed  gouty. 

Synonyms. — (a)  Eng.,  Gout ;  Lat,  Gutta ;  Fr.^  Goutte ;  Sp.^  Gota ; 
Ger.j  Gicht — derived  from  the  nomenclature  of  humoral  pathology  and 
descriptive  of  the  distillation  (goutte  a  goutte)  of  the  poisonous  humor 
into  the  joints — arthritis  uratica.  (6)  Gouty  diathesis ;  constitutional 
gout;   irregular  gout. 

Classification. — (a)  Gout  as  a  specific  form  of  articular  inflamma- 
tion is  classified  according  to  its  location — cheiragra,  onagra,  podagi-a, 
gonagra,  etc.  (6)  Gout  as  a  constitutional  disease  is  classified,  1st, 
according  to  the  structures  affected — e.g.  articular  gout;  tegumentary 
gout,  embracing  mucous  as  well  as  cutaneous  affections  of  gouty  origin  ; 
nervous  gout ;  parenchymatous  or  visceral  gout ;  2d,  according  to  the  degree 
of  the  inflammatory  process — acute,  subacute,  and  chronic ;  3d,  according 
to  certain  irregularities  manifested  in  the  development  and  progress  of 
gouty  lesions  as  metastatic,  retrocedent,  and  suppressed  gout.  This  classi- 
fication of  constitutional  gout  is  based  upon  the  well-recognized  clinical 
obser\'ation  in  the  history  of  gouty  persons  and  gouty  families,  that  the 
characteristic  lesions  of  the  joint-structures  are  often  correlated  witli 
lesions  of  the  skin,  mucous  and  serous  membranes,  vessels,  nerves,  and 
parenchymatous  organs,  which  are  marked  by  the  same  blood  dyscrasia 
that  exists  in  articular  gout,  and  whi(*h  are  most  successfully  treated  by 
the  same  measures  which  experience  has  suggested  in  the  management  of 
the  arthritic  disease. 

Musgrave  in  his  work  *  treats  of  a  great  number  of  varieties  of  gout, 
as  follows:  De  arthritide  anomala;  de  colica  arthritica;  de  diarrhoea 
arthritic^;  de  dysenteria  arthritica ;  de  abscesse  intestinorum  arthritica; 
de  melancholia  arthritica  ;  de  syncope  arthritica  ;  de  calculo  renum  arth- 
ritico  ;  de  asthmate  arthritico  ;  de  catarrho,  tussi,  et  peripneumonia  arth- 
ritica ;  de  phthise  arthritica ;  de  angina  artliritica ;  de  ciipito  dolore  et 
*  De  Arthritide  Anomala^  site  Interna,  Diasertatio,  Geneva,  1715 
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vertigine  artliritica ;  de  apoplexia  arthritica ;  de  paralysi  artliritica ;  de 
doloribus  in  corpore  vagis,  fixis ;  de  ophthalmia,  de  erysipelate  et  achori- 
bus  arthriticis ;  etc. 

History. — The  records  of  medicine  furnish  simple  evidence  of  the 
prevalence  of  gout  in  all  ancient  as  well  as  in  modern  civilized  com- 
munities. Its  origin  in  the  perversion  of  physiological  functions  was  as 
clearly  recognized  by  the  prophets  of  the  old  testament  of  the  medical 
art  as  it  is  by  the  founders  of  the  gospel  of  modern  science.  The  refined 
processes  of  animal  chemistry  have  simply  revealed  the  materies  morbi 
which  was  foreshadowed  in  the  "  peccant  matters "  of  the  humoralists, 
which  were  supposed  to  be  distilled  into  the  joints  and  other  structures, 
provoking  inflammation  and  tophous  deposits.  This  is  the  most  notable 
and  interesting  fact  in  the  history  of  gout,  that  it  has  from  the  earliest 
times  been  regarded  as  a  specific  form  of  arthritis  and  dependent  upon 
the  circulation  in  the  blood  of  peccant  matter.  It  was  not,  however, 
until  the  latter  part  of  the  eighteenth  century,  when  Murray  Forbes,  and 
a  few  years  later  Wollaston,  called  attention  to  the  fact  that  uric  acid 
was  the  chief  ingredient  in  urinary  calculi  and  in  tophous  deposits,  that 
our  knowledge  of  the  pathology  of  gout  may  be  said  to  have  had  its 
beginning.  The  demonstration  by  Garrod,  in  1848,  of  the  presence  of 
lithate  of  soda  in  the  blood  of  gouty  persons,  also  marks  an  era  in  the 
history  of  the  pathology  of  gout. 

While  the  humoralistic  theory  of  gout  has  prevailed  almost  to  the 
exclusion  of  all  others,  it  is  historically  interesting  to  note  that  the  views 
of  the  solidists,  as  represented  by  Cullen,  who  maintained  that  "  gout  was 
an  affection  of  the  nervous  system  in  which  the  primary  moving  powers 
of  the  whole  system  are  lodged,^'  have  been  recently  revived  and  are 
attracting  considerable  attention. 

Etiology:  Predisposing  Causes. — Heredity  may  be  regarded  as 
the  most  prominent  of  the  predisposing  causes  of  gout.  Statistics  of 
arthritic  gout  show  this  tendency  in  a  varying  but  always  large  propor- 
tion of  cases.  Scudamore  observed  it  in  nearly  60  per  cent,  of  his  cases ; 
Garrod,  in  50  per  cent,  of  his  hospital  cases  and,  in  a  much  larger  pro- 
portion, in  his  private  practice;  Gairdner  found  it  in  140  out  of  156 
cases.  If  all  the  manifestations  of  the  gouty  vice  were  taken  into  con- 
sideration in  determining  the  influence  of  heredity,  it  would  doubtless  be 
shown  in  a  still  larger  percentage  of  cases. 

It  is  generally  supposed  that  there  is  a  greater  frequency  of  inher- 
itance from  the  male  ancestors  and  in  the  male  descendants.  This 
may  be  explained  by  the  fact  that  men  are  more  exposed  to  the  other 
predisposing  and  to  the  exciting  causes  of  gout.  My  own  experience 
leads  me  to  suspect  that  if  we  took  into  consideration  the  irregular 
manifestations  of  this  morbid  inheritance,  we  should  find  it  as  frequently 
in  the  female,  both  in  the  ascending  and  descending  line ;  of  the  greater 
frequency  of  acute  articular  gout,  however,  in  the  male,  there  can  be  no 
question.  While  it  is  true  that  acute  attacks  are  comparatively  rare  in 
women,  both  before  and  after  the  menopause,  it  is  undeniable  that  the 
subacute  and  chronic  forms  of  gouty  arthritis  are  by  no  means  rare  in 
them,  both  before  and  after  the  cessation  of  menstruation.  The  Hippo- 
oratic  proposition  that  women  enjoy  immunity  from  gout  by  reason  of 
the  menstrual  flux  can  hardly  be  entitled  to  much  consideration  in  view 
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of  the  fact  that  they  are  commonly  less  exposed  to  the  exciting  causes  of 
the  disease,  and  that  when  they  subject  themselves  to  the  same  vicious 
habits  which  entail  the  disease  in  men  they  suffer  like  men. 

Statistics  as  to  the  age  at  which  articular  gout  is  most  often  devel- 
oped show  that  the  larger  proportion  of  cases  occurs  in  the  decade 
from  thirty  or  forty.  It  is  rare  before  twenty,  and  the  frequency 
diminishes  rapidly  after  sixty.  Some  well -authenticated  cases  have  been 
observed  before  puberty  in  children  in  whom  the  hereditary  taint  was 
strongly  developed.  Gairdner  claims  to  have  seen  several  cases  in  infants 
at  the  breast.  Trousseau  saw  a  case  in  a  boy  aged  six,  and  Garrod  in  a 
youth  of  sixteen.  At  the  other  extreme  Garrod  reports  a  first  attack  at 
the  age  of  eighty,  and  another  in  the  ninetieth  year.  The  cases  at  the 
extremes  of  age  are  certainly  rare,  and  other  causes  of  arthritic  inflam- 
mation might  easily  be  invoked  to  explain  them.  It  is  a  significant  fact 
that  tlie  largest  proportion  of  attacks  of  acute  articular  gout  occurs  after 
the  period  of  complete  development  is  ended  and  before  the  period  of 
degenerative  changes  has  begun,  when  the  necessities  of  growth  have 
ceased  and  food  is  required  only  for  the  nutrition  of  the  tissues,  the 
maintenance  of  vital  energies,  and  the  demands  of  work. 

Much  stress  was  laid  by  the  earlier  writers  on  the  effect  of  tem- 
perament as  a  predisposing  cause  of  gout.  The  vague  ideas  involved 
in  the  classification  of  mankind  according  to  temperament  may  be  said 
to  have  lost  their  influence  in  the  scientific  conceptions  of  modern  path- 
ology. Gout  is  observed  in  persons  exhibiting  the  most  diverse  pecu- 
liarities in  physical  conformation  and  physical  disposition.  The  true 
interpretation  of  the  facts  in  regard  to  the  relations  of  temperament  to 
gout,  so  far  as  those  relations  exist,  would  seem  to  be  that  the  conditions 
which  give  rise  to  gout  are  responsible  also  for  the  physical  and  moral 
idiosyncrasies  of  gouty  subjects. 

A  vicious  hygiene  may  be  regarded  as  one  of  the  chief  predisposing 
causes  of  gout.  The  disease  is  essentially  one  of  advanced  civiliza- 
tion, and  is  alike  the  product  of  the  luxury  and  the  misery  which  a 
high  civilization  entails.  It  is  a  common  error  to  suppose  that  gout 
is  the  consequence  only  of  luxurious  living.  If  the  essential  cause  of 
the  disease  is  the  circulation  of  imperfectly  oxidized  plasma,  then  there 
are  two  ways  in  which  this  defective  oxidation  may  be  brought  about : 
either  there  is  an  excess  of  food  ingested  beyond  the  capacity  of  the 
individual,  under  the  most  favorable  conditions,  to  consume,  or  the  con- 
ditions of  oxidation  may  be  so  impaired  that  the  complete  combustion 
of  even  a  moderate  supply  of  food  is  impossible.  Perfect  oxidation 
requires  an  even  balance  between  the  amount  of  food  ingested  and  the 
oxygen  inhaled.  A  consideration  of  this  axiom  explains  several  circum- 
stances in  the  history  of  gout.  As  has  been  remarked,  the  disease  is 
rare  during  the  |)eriod  of  growth  and  development,  when  the  processes 
of  nutrition  are  active  and  the  consumption  of  food  in  excessive  quanti- 
ties is  rendered  possible  by  the  large  demands  for  the  needs  of  the  grow- 
ing body  and  for  the  development  of  active  energy.  It  is  common  in 
adult  life  when  the  processes  of  nutrition  are  less  active,  when  growth  is 
complete,  and  when  the  supply  of  food  must  be  regulated  according  to  the 
amount  of  energy  to  be  developed.  It  must  also  be  observed  that  while 
the  disease  is  most  frequently  caused  by  excesses  in  the  consumption  of 
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food,  it  is  also  often  the  consequence  of  an  insufficient  supply  of  pure 
air ;  hence  we  find  it  often  among  those  who  cannot  be  accused  of  glut- 
tony, but  whose  occupations  or  poverty  compel  them  to  live  and  work  in 
a  vitiated  atmosphere. 

The  influence  of  alcoholic  liquors  in  the  production  of  gouty  dyscrasia  is 
generally  acknowledged.  There  seems  to  be  a  striking  difference,  however, 
in  the  effects  of  the  distilled  and  fermented  preparations  of  alcohol  in  this 
respect.  Gout  is  certainly  more  prevalent  in  countries  where  large  amounts 
of  fermented  liquors  are  used  than  in  those  where  distilled  spirits  are  chiefly 
consumed.  The  disease  is  more  prevalent,  for  example,  in  England  than  in 
Scotland  or  Ireland,  especially  among  the  lower  classes ;  it  is  said  also  that 
it  is  rare  in  Russia  and  Poland,  where  spirits  are  more  exclusively  used. 
There  is  a  difference  also  in  the  predisposing  influence  of  the  different 
varieties  of  fermented  liquors  in  the  production  of  gouty  dyscrasia.  The 
heavier  wines,  sherry,  madeira,  and  port,  are  known  to  be  more  mischiev- 
ous in  this  respect  than  the  lighter  wines  of  France  and  Germany,  though 
there  is  abundant  clinical  evidence  of  the  fact  that  even  these  wines,  and 
especially  the  richer  clarets.  Burgundies,  and  Ilhine  wines,  frequently  give 
rise  to  acute  gout  and  the  gouty  habit.  There  can  be  no  question  as  to 
the  pernicious  effects  of  the  malt  liquors  as  gout-producers.  The  great 
frequency  of  gouty  diseases  particularly  among  tlie  lower  classes  who 
ccmsume  these  beverages  in  large  quantities  is  undeniable.  This  is  true 
especially  of  the  stronger  English  and  Scotch  ales,  and  to  a  less  degree 
of  the  lighter  English,  American,  and  German  beers.  The  effect  of 
cider  and  perry  as  gout-producers  is  also  well  recognized.  It  has  been 
observed  in  certain  districts  of  England  where  cider  is  largely  consumed, 
and,  though  acute  articular  gout  is  said  not  to  be  a  common  disease  in 
Kew  England,  where  cider  has  always  been  much  used,  there  can  be  no 
question  that  it  often  leads  to  the  development  of  the  irregular  forms  of 
gout.  As  one  of  the  forms  of  fermented  alcoholic  beverages  containing, 
in  its  fresh  state  especially,  a  large  amount  of  sttgar,  it  favors  the  pro- 
duction of  the  acid  dyspepsia  which  is  a  common  antecedent  in  the  form- 
ation of  a  gouty  dyscrasia. 

In  1854,  Garrod  called  attention  to  the  fact  that  a  considerable  pro- 
portion of  the  gouty  patients  in  hospital  practice — at  least  30  per  cent. 
— was  represented  by  painters  and  other  workers  in  lead.  This  state- 
ment has  since  been  confirmed  by  other  observers,  and  the  associa- 
tion of  the  characteristic  symptoms  of  this  form  of  metallic  poisoning, 
such  as  the  blue  line  on  the  gums,  colic,  and  the  different  forms  of  par- 
alysis, with  both  articular  and  visceral  gout,  especially  the  contracted 
kidney,  is  certainly  frequent.  The  relation,  however,  of  saturnine 
])oisoning  to  gout  in  this  association  is  not  easy  to  determine,  Garrod 
himself  pointing  out  that  while  the  women  in  the  lead-works  frequently 
liad  the  colic,  they  but  rarely  had  gout.  The  difference  in  susceptibility 
of  different  individuals  to  all  forms  of  metallic  poisoning  is  well  recog- 
nized. It  is  more  strikingly  observed  perhaps  in  mercurial  and  arsenical 
poisoning  than  in  that  of  lead.  It  is  well  known  that  the  internal  use 
of  lead  as  an  astringent  in  cases  of  hemorrhage  and  intestinal  catarrh  is 
occasionally,  though  very  rarely,  followed  by  the  evidences  of  lead-poison- 
ing. This  difference  in  susceptibility  is  perhaps  explicable  on  the 
theory  that  persons  inclined  to  gout  have  less  power  in  eliminating  thf 
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metal  than  those  who  are  not  gouty,  so  that  it  is  possible  that  plumbism 
is  the  etiect  rather  than  the  cause  of  gout,  as  has  been  commonly  su])posed. 

Tanquerel  des  Planches  found  none  of  those  changes  in  the  kidneys  as 
the  result  of  plumbism  such  as  are  frequently  met  with  in  gout,  and 
Rosenstein,  who  was  able  to  produce  saturnine  epilepsy  in  dogs,  found 
no  renal  changes  to  have  occurred.  Charcot  and  Gombault  in  recent 
ex|>eriments  of  feeding  guinea-pigs  with  lead  found  changes  in  the  kid- 
neys similar  to  those  produced  by  tying  the  ureters. 

Exciting  Causes. — Paroxysms  of  acute  or  subacute  gouty  inflam- 
mation of  the  joints,  skin,  or  mucous  membranes,  as  well  as  the  neuroses 
of  gouty  origin,  are  excited  by  a  variety  of  causes :  errors  in  diet,  both 
as  to  quantity  and  as  to  specific  articles ;  excesses  in  the  use  of  fermented 
liquors — even  moderate  indulgence,  in  persons  with  strong  gouty  tend- 
encies— are  perhaps  the  most  common  exciting  causes.  Sudden  changes 
in  temperature,  and  especially  sudden  changes  in  barometrical  pressure, 
sometimes  excite  and  often  aggravate  the  sufferings  of  gouty  persons. 
Blows,  contusions,  and  mechanical  strain  frequently  determine  arthritic 
attacks;  the  large  proportion  of  paroxysms  affecting  the  metatarso- 
phalangeal joint  of  the  great  toe  is  explained  by  the  fact  that  this  joint 
is  more  exposed  than  any  other  to  strain  and  injury.  Finally,  nervous 
exhaustion,  from  any  cause,  from  overwork  or  sexual  excesses,  from 
grief,  anger,  or  shock,  may  provoke  any  of  the  inflammatory  or  neurotic 
consequences  of  this  disease. 

Pathology. — It  would  be  impossible  in  the  limits  of  this  article  to 
review  the  many  theories  that  have  prevailed  in  regard  to  the  pathology 
of  gout,  or  even  to  discuss  fully  those  that  may  be  said  to  divide  pro- 
fessional opinion  at  the  present  day.  Since  the  discovery,  by  G^rrod,  of 
the  salts  of  uric  acid  in  the  blood-serum  of  gouty  patients,  the  humoral 
pathology  of  gout  has  certainly  had  the  largest  number  of  adherents. 

The  lithaemic  pathology  may  be  said  to  be  based  primarily  upon  the 
chemical  theory  of  digestion  or  food-transformation.  This  theory  pro- 
ceeds upon  the  idea  that  every  atom  of  albuminous  or  carbonaceous  food 
that  enters  the  body,  whether  it  goes  to  the  construction  of  tissue  or  is 
destined  for  the  direct  conversion  of  potential  into  active  energy,  is 
finally  eliminated,  for  the  most  part,  as  urea,  carbonic  acid,  and  water. 
This  transformation,  of  course,  is  supposed  to  be  effected  by  a  process  of 
oxidation,  but  neither  the  exact  mode  of  transformation  nor  the  share 
which  the  different  organs  and  tissues  take  in  its  accomplishment  can  be 
said  to  be  certainly  known.  Recent  investigations  seem  to  indicate  that 
the  liver  is  chiefly  concerned,  not  only  in  the  metamorphosis  of  the 
carbohydrates,  but  also  in  the  formation  of  urea,  so  that  the  arrest  in 
the  conversion  of  starches  and  sugars  which  results  in  glycosuria,  and 
the  check  in  the  metabolism  of  the  proteids  which  give  rise  to  lithremia, 
may  both  have  their  origin  in  hepatic  derangement.  The  not  infrequent 
aasociation  of  glycosuria  and  litlioemia  in  the  same  patient,  and  the  fre- 
quent alternation  of  gout  and  saccharine  diabetes  in  gouty  families,  are 
significant  facts  in  support  of  the  common  origin  of  these  diseases. 

The  i)urely  chemical  theory  of  gout  and  diabetes,  that  they  are  diseases 
of  suboxidation — a  theory  most  ably  advocated  by  Bence  Jones ' — has 

'  TACtures  oil  Some  of  the  Apnllcaiion*  oj  Chemistry  and  Mechanics  to  Pathology  and  Thenp- 
petUics,  H.  Bence  Jones,  London,  18G7. 
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much  to  commend  it  from  the  valuable  suggestions  which  it  affords  in 
the  clinical  management  of  these  maladies ;  but  it  must  be  acknowledged 
that  while  a  defective  oxidation  seems  to  be  an  essential  factor  in  the 
production  of  gout  and  diabetes,  it  is  impossible  to  reduce  the  process  to 
the  simplicity  of  a  chemical  equation.  It  cannot  be  claimed  that  the 
complex  chain  of  transformations  which  organic  chemistry  has  demon- 
strated in  the  destructive  metamorphosis  of  albumen  and  starch  in  the 
laboratory  is  represented  in  the  vital  chemistry  of  the  body.  All  that 
can  be  said  in  the  present  state  of  knowledge  is,  that  the  metabolism  of 
food  is  in  its  nature  a  chemical  analysis,  modified  and  regulated  by  vital 
force,  and  resulting  in  the  building  up  of  tissues  and  in  the  conversion 
of  potential  into  active  energy.  Iniperfect  blood-elaboration  must 
depend  upon  much  besides  a  disturbance  of  the  balance  between  the 
amount  of  food  ingested  and  the  oxygen  inhaled,  though  this  must 
unquestionably  be  an  important  factor  in  its  production.  Heredity  and 
the  mysterious  influence  of  the  nervous  system  complicate  the  problem 
of  the  malnutrition  which  leads  to  gout,  in  such  a  way  that  while  the 
general  proposition  may  be  maintained  that  gout  is  a  disease  in  which 
suboxidation  occurs,  it  is  not  possible  to  affirm  whether  suboxidation  is 
the  essence  of  the  disease  or  only  one  of  it  phenomena. 

It  is  probable,  however,  that  tlie  pathogenesis  of  the  gouty  dyscrasia 
involves  a  much  more  complex  process  than  the  simple  accumulation  of 
uric  acid  salts  in  the  blood.  Uric  acid,  like  urea,  is  one  of  the  normal 
results  of  the  metamorphosis  of  the  albuminous  foods  and  tissues.  In 
birds  and  reptiles  it  takes  the  place  of  urea  as  the  final  issue  of  this 
metabolism.  It  has  been  supposed,  as  one  atom  of  uric  acid  can  be  split 
by  oxidation  into  two  atoms  of  urea  and  one  of  mesoxalic  acid,  that  uric 
acid  was  the  penultimate  of  urea,  the  result  of  a  lower  degree  of  oxida- 
tion. It  is  by  no  means  certain,  however,  that  it  is  a  necessary  antecedent 
of  urea.  In  birds,  who  consume  by  their  rapid  breathing  an  enormous 
proportion  of  oxygen,  as  well  as  in  the  slow-breathing  reptilia,  the 
nitrogenous  excrements  are  in  the  form  of  urates;  and  under  such 
divergent  conditions  it  is  impossible  to  explain  the  variations  in  the 
proteid  metabolism  by  varying  degrees  of  oxidation.  The  only  reason 
that  can  be  assigned  for  the  elimination  of  the  nitrogenous  waste  in  some 
animals  in  the  form  of  urea  and  in  others  in  that  of  urates  is  the  teleo- 
logical  one  that  the  urea  is  destined  for  a  fluid  and  the  urates  for  a  solid 
excretion. 

But  apart  from  these  physiological  objections  to  the  theory  that  uric 
acid  is  necessarily  the  offending  substance  in  gout,  it  is  well  known  that 
uric  acid  salts  accumulate  in  the  blood  in  febrile  diseases,  in  disorders  of 
digestion,  and  in  anaemia — notably  in  splenic  anaemia — and  do  not  pro- 
duce either  the  symptoms  or  lesions  of  gout.  Todd  maintained  that  gout 
might  occur  without  an  excess  of  uric  acid  in  the  blood ;  and  it  is  certain 
that  in  the  atonic  and  irregular  forms  of  the  disease  uric  acid  may  not  be 
found  in  excess  in  the  blood  or  appear  in  excess  in  the  urine.  Another 
significant  circumstance  in  the  history  of  gouty  persons  tending  to  show 
that  uric  acid  may  be,  afler  all,  only  an  epiphenomenon  in  the  disease, 
and  not  its  exciting  cause,  is  that  the  power  of  digesting  farinaceous  and 
saccharine  foods  in  this  disease  is  markedly  diminished.  To  such  a 
degree  is  this  true    that  sufferers  from  the  gouty  dyscrasia  are  most 
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promptly  relieved  of  their  symptoms  of  primary  indigestion  by  restrict* 
ing  their  diet  very  largely  to  albuminous  foods ;  and  not  only  does  such 
a  diet  diminish  the  dyspeptic  symptoms,  but  I  am  persuaded  by  a  con- 
siderable experience  that  it  is  one  of  the  surest  prophylactics  against  the 
recurrence  of  gouty  lesions.  It  is  well  known  that  the  fermented  prep- 
arations of  alcohol  are  among  the  most  frequent  exciting  causes  of  acute 
gout,  and  cases  are  by  no  means  infrequent  in  which  indulgence  in  sweet 
foods  and  in  fruits  will  provoke  many  of  the  well-recognized  local  lesions 
of  the  disease. 

The  explanation  of  this  anomaly  in  the  uric  acid  pathology  of  gout 
may  possibly  be  found  in  the  suggestion  of  Garrod,  that  the  deposition 
of  the  urates  is  caused  by  their  insolubility,  and,  as  this  insolubility  is 
increased  by  the  diminished  alkalinity  of  the  serum,  that  the  evolution 
of  the  acids  in  the  digestion  of  the  carbohydrates  so  diminishes  the 
normal  alkaline  state  of  the  blood  that  the  uric  acid  salts  are  more 
readily  precipitated.  But  even  if  we  accept  this  explanation,  the  fact 
remains  that  as  efficient  factors  in  the  production  of  the  gouty  diathesis 
the  carbonaceous  foods  may  play  as  large  and  perhaps  a  larger  part  than 
the  albuminous  foods.  It  would  seem,  therefore,  in  view  of  the  con- 
flicting evidence  in  regard  to  tlie  theory  of  the  uric  acid  origin  of  gout, 
that  the  chemical  pathology  of  this  dyscrasia  is  still  involved  in  consid- 
erable obscurity. 

The  recent  advances  in  neuropathology  have  revived  of  late  years 
the  views  of  Cullen  on  the  pathology  of  gout.  Dyce  Duckworth  ^  has 
lately  advocated  the  theory  that  gout  is  a  trophoneurosis.  This  theory 
grows  out  of  the  recognition  of  the  protean  manifestations  of  this  disease, 
and  especially  of  the  neurotic  element  which  is  so  prominently  developed 
in  its  evolution.  The  frequency  of  purely  nervous  symptoms  in  gouty 
persons  is  a  fact  which  is  daily  brought  to  the  notice  of  those  who  have 
much  opportunity  to  study  the  disease.  These  symptoms  may  be  said  to 
affect  all  the  functions  of  the  nervous  system ;  among  these  we  may 
mention  psychical  disturbances,  such  as  hypochondriasis  and  hysteria; 
derangements  of  sensation,  such  as  neuralgias  and  dysesthesias  of  every 
variety;  and  spasms  of  voluntary  and  involuntary  muscles,  such  as 
cramps,  grinding  of  the  teeth,  asthma,  and  vesical  tenesmus.  Another 
fact  which  arrests  attention  in  the  history  of  gouty  persons  is  the  fre- 
quency with  which  purely  nervous  influences  determine  attacks  of  gout ; 
the  effect  of  nervous  exhaustion,  whether  provoked  hy  overwork  or 
mental  anxiety,  or  the  more  explosive  discharges  of  nerve-force  in  rage 
and  great  emotional  excitement  of  any  kind,  is  well  recognized  as  a 
frequent  precursor  of  gouty  lesions.  The  influence  of  certain  diseases 
of  the  nervous  centres  also,  such  as  cerebro-spinal  meningitis.  Pottos 
disease,  and  tabes  dorsalis,  in  determining  arthropathies  and  lesions  of 
the  skin  and  mucous  membranes,  furnishes  a  striking  analogical  argu- 
ment in  favor  of  the  possible  nervous  origin  of  the  lesions  in  gout. 
The  recognition  of  these  facts,  however,  does  not  necessarily  militate 
against  the  commonly  accepted  humoral  pathology  of  gout.  The 
healthy  action  of  the  nervous  centres  must  depend  primarily  upon  a 
Dorraal  nutrition,  and  a  normal  nutrition  depends  on  healthy  blood- 
tilaboration.  That  iKirverted  innervation  may  be  an  important  factor 
»  Brit.  Med.  Jour.,  March  26, 1881. 


PATHOLOGICAL  ANATOMY.  115 

Id  the  development  of  maiuutrition  through  the  accident  of  inheritance 
is  doubtless  true,  but  in  the  acquired  disease  it  seems  more  probable 
that  the  lithremic  condition  is  the  primary  source  of  disturbed  inner- 
vation. It  may  be  that  gouty  lesions  are  determined  as  reflex  phe- 
nomena through  the  medium  of  the  trophic  centres — if  such  centres 
there  be — rather  than  by  the  direct  irritation  of  the  affected  tissues  by 
the  gouty  blood;  and  it  is  not  unreasonable  to  suppose  that  nervous 
exhaustion  from  any  cause  may  produce  in  these  centres  greater  reflex 
excitability.^ 

Pathological  Anatomy. — Blood-Changes. — Garrod's  demonstra- 
tion of  the  excess  of  uric  acid  in  the  blood  of  gouty  persons  constitutes 
the  chief  recognized  hsemic  change  in  this  disease.  That  this  is  a  con- 
stant change,  and  one  that  is  essential  to  the  existence  of  gout,  cannot  be 
said  to  be  proved.  The  presence  of  uric  acid  in  the  blood  is  not  ahvays 
])roductive  of  gout,  since  it  has  often  been  found  in  the  blood  of  healthy 
])ersons,  and  its  temporary  excess  during  pyrexia,  and  especially  in  the 
fevers  and  other  morbid  states  in  which  spleen  is  congested,  has  already 
been  noted.  The  excess  of  uric  acid,  however,  in  gouty  blood  may 
reach,  according  to  Garrod,  as  much  as  0.11  grain  in  1000  grains  of 
serum.  It  is  probable  that  other  «^xcrementitious  substances  exist  in  the 
blood  in  gout  which  bear  a  closer  etiological  relation  to  this  disease  than 
uric  acid,  but  they  have  not  been  demonstrated.  The  other  blood- 
changes  which  are  noted  by  Garrod — the  diminished  specific  gravity 
of  the  serum  from  loss  of  albumen,  the  diminished  alkalinity,  and  the 
increase  of  the  fibrin  in  the  inflammatory  forms  of  the  disease — are  prob- 
ably inconstant.  In  chronic  gout  the  objective  signs  of  anaemia  which 
are  often  present  would  indicate  a  marked  diminution  in  the  red  blood- 
corpuscles. 

The  tissues  which  are  the  chief  seat  of  gouty  lesions  are  the  connective 
tissues.  In  the  evolution  of  the  disease  the  joints,  Avhere  the  connective 
tissue  is  most  dense  and  the  least  vascular,  suffer  earliest;  at  a  later 
period  the  connective  tissue  of  the  blood-vessels,  nerves,  and  viscera 
becomes  subject  to  gouty  changes. 

According  to  Garrod,  the  exudations  in  articular  gout  are  rich  in 
the  urates  of  soda,  lime,  magnesia,  and  ammonia;  they  also  contain 
some  phosphate  of  lime  and  traces  of  organic  matter.  The  watery  por- 
tion is  absorbed  and  the  salts  are  deposited  in  crystalline  forms.  The  loca- 
tion of  these  deposits  varies :  they  are  found  on  the  synovial  surfaces, 
in  the  cartilage-cells,  and  in  the  intercellular  substance ;  in  tlie  tendons, 
ligaments,  and  bursas,  and  in  the  subcutaneous  connective  tissue.  The 
urate  of  soda  occurs  not  on  the  free  surface  of  the  cartilage,  and  replacing 

^  Edward  Liveing,  in  his  work  On  Megrim,  Sick  Headache,  and  Some  Allied  Disorders, 
p.  404,  thus  expresses  his  conviction  as  to  the  neurotic  tlieory  of  gout :  "  The  view  which 
is  commonly  entertained  is,  that  the  excessive  generation  or  retention  of  uric  acid  in  the 
t;ystera,  which  is  regarded  as  tlie  fundamental  fact  in  the  pathology  of  gout,  exerts  a  toxic 
influence  upon  the  nervous  centres,  Avhile  the  particular  character  of  tlie  disorder  is 
determined  by  the  territory  involved.  This  limited  operation  of  a  cause  so  general  in 
its  nature  is  a  real  obstacle  to  this  view;  on  the  other  hand,  there  is  much  in  the  history 
of  gout — its  hereditary  character,  limitation  to  particular  ages  and  sexes,  periodicity, 
explosive  character,  sudden  translations,  and  remarkable  metamorphic  relations  with 
nervous  disorders — which  seems  to  stamp  tlie  malady  as  a  pure  neurosis;  and  even  the 
fit  itself,  with  its  sudden  nocturnal  invasion,  the  late  Dr.  Todd  was  accustomed  to  com- 
pare to  one  of  epilepsy  or  of  asthma." 
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the  latter,  as  was  formerly  generally  supposed,  but  as  an  infiltration  into 
the  substance  of  that  tissue ;  and  Garrod  found  that  there  is  always  a 
thin  layer  of  unaffected  cartilage  lying  between  the  deposit  and  the  free 
articular  surface — an  observation  which  has  been  confirmed  by  Budd  and 
quite  recently  by  Ebstein.^ 

Very  important  are  the  recent  investigations  of  the  latter.  After 
making  numerous  observations  on  the  cartilages  and  other  affected  tissues 
of  gouty  subjects,  besides  studying  the  disease  artificially  produced  in 
fowls,  he  has  shown  that  those  portions  of  cartilage  and  other  tissues  in 
which  the  deposit  occurs  are  in  a  state  of  necrosis,  as  is  evident  from  the 
fact  that  when  the  urates  are  dissolved  out  by  warm  water  the  area  in 
which  the  deposit  occurred,  though  apparently  normal  to  the  eye,  refuses 
to  be  stained  with  aniline  dyes,  and  lies  plainly  visible  as  a  light  spot  in 
the  midst  of  stained  tissue.  Since  the  work  of  Weigert  we  know  that 
this  is  a  sure  sign  of  that  peculiar  form  of  death  of  a  tissue  to  which  the 
name  of  coagulation  necrosis  has  been  given.  Ebstein  regards  this 
necrosis  as  primary  and  the  deposition  of  the  uratic  salt  as  secondary. 
According  to  him,  the  urates  circulating  in  the  blood  giv^e  rise  to  necrosis 
in  parts  where  the  circulation  is  sluggish  (as  the  articular  cartilages,  the 
ears,  and  the  extremities  generally),  and  where,  consequently,  they  remain 
a  greater  length  of  time  in  contact  with  the  tissues.  The  necrotic  por- 
tion has,  however,  an  acid  reaction,  which  causes  a  deposition,  from  the 
soluble  neutral  salt,  of  an  acid  urate  in  a  crystalline  form.  Ebstein 
claims  that  this  necrotic  area,  in  which  there  is  deposited  a  crystalline 
urate  of  soda,  and  around  which  there  is  a  secondary  inflammatory  zone, 
is  characteristic  solely  of  gout.  "  I  have  never  seen,"  he  says,  "  in  gout 
a  crystalline  deposit  of  urates  occurring  in  normal  tissue." 

In  addition  to  these  so-called  specific  changes  we  find  a  hyperplasia 
of  the  connective  tissue  in  the  fibrous  structures  of  the  affected  joints. 
The  thickening  thus  induced,  with  the  contraction  of  the  new  tissue 
and  the  atrophic  changes  resulting  from  pressure  and  disuse,  are  the 
causes  of  the  deformities,  subluxations,  and  impaired  movements  of 
gouty  joints.  Occasionally,  the  local  irritation  provoked  by  the 
pressure  of  the  tophous  deposits  results  in  abscesses  from  which  a 
mixture  of  pus  and  pasty  urates  may  be  discharged.  These  abscesses 
in  feeble  and  anaemic  subjects  are  sometimes  difficult  to  heal.  ^lore 
frequently  the  skin  undergoes  gradual  absorption  and  the  chalk-like 
deposits  are  exposed. 

The  frequency  with  which  the  metatarso-phalangeal  joint  of  the  great 
toes  is  affected  in  gouty  persons  has  always  been  noted.  In  Scudamore's 
tables  the  proportion  of  the  first  attacks  in  this  joint  was  72  per  cent., 
and  in  66  per  cent,  one  or  both  great  joints  were  affected  to  the  exclu- 
sion of  other  joints.  This  frequency  is  due  to  the  fact  that  this  joint  is 
the  most  vulnerable  one  in  the  body,  bearing  as  it  does  the  weight  of  the 
body  and  being  exposed  to  most  frequent  shock.  The  phalangeal  joints 
of  the  hands  and  the  wrist-joints  are  also  oflen  the  seat  of  acute  gout, 
though  these  joints  are  more  frequently  affected  by  the  subacute  form  of 
the  disease.  The  larger  joints  may  also  be  the  seat  of  true  gouty  inflam- 
mation ;  indeed,  no  joint,  not  even  the  intervertebral,  can  be  said  to 
enjoy  immunity,  and  the  hip  and  shoulder  are  occasionally  attacked  to 
»  W.  Ebstein,  Die  Natur  und  Behandlung  der  Gicht,  Wiesbaden,  1882. 
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the  exclusion  of  others.    The  cartilages  of  the  ear  and  the  arytenoid  car- 
tilages are  sometimes  the  seat  of  gouty  deposits. 

The  great  frequency  of  arterial  sclerosis,  and  the  subsequent  fatty  and 
chalky  metamori)hosis  in  persons  who  have  suffered  from  chronic  gout, 
are  well  recognized.  Next  to  syphilis,  gout  seems  to  be  the  most  com- 
mon cause  of  these  arterial  changes.  The  influence  of  these  lesions  in 
tlie  arteries  and  capillaries  in  determining  cardiac  hypertrophy  and  cere- 
bral hemorrhage  is  often  seen  in  the  accidents  which  terminate  the  lives 
of  gouty  patients. 

In  the  heart  a  gouty  endocarditis  is  of  not  uncommon  occurrence, 
according  to  Ebstein,  who  cites  Lancereaux  as  having  found  uric  acid  in 
concretions  on  the  valves.  Garrod,  however,  after  examining  a  number 
of  cases  in  which  cardiac  disease  existed  with  gout,  states  that  in  his 
opinion  the  valvular  changes  are  not  due  to  a  gouty  deposit,  he  never 
having  been  able  to  demonstrate  the  presence  of  uric  acid  in  them. 

Some  years  ago  Sir  James  Paget  called  attention  to  the  frequency  of 
adhesive  phlebitis  as  a  gouty  lesion.  This  is  observed  in  connection 
with  articular  gout,  but  may  also  occur  independently  of  joint-lesion. 
It  is  observed  most  frequently  in  the  lower  limbs,  is  generally  symmet- 
rical, and  shows  a  disposition  to  metastasis. 

Neuritis  and  sclerotic  lesions  of  the  nerve-centres  are  not  uncommon 
in  the  history  of  acquired  and  inherited  gout.  The  neuralgias  and  other 
temporary  dysaesthesias  which  constitute  a  considerable  category  in  the 
symptoms  of  gouty  persons  are  doubtless  due  to  transient  central  and 
I>eripheral  lesions. 

The  so-called  gouty  kidney  is  the  most  striking  illustration  of  the 
effect  of  the  gouty  dyscrasia  in  the  production  of  a  characteristic  vis- 
ceral lesion.  The  changes  which  occur  in  the  kidney  as  a  result  of 
gout  are — a  contraction  of  the  organ,  the  result  of  interstitial  inflam- 
matory processes,  and  a  deposition  of  uratic  salts,  occurring  mainly  in 
the  papillary  portion.  The  views  as  to  the  exact  locality  where  these 
deposits  occur  still  differ  considerably.  Garrod  is  of  opinion  that  it 
occurs  in  the  fibrous  interstitial  tissue.  Virchow,  on  the  other  hand, 
regards  the  lumen  of  the  tubuli  as  the  seat  of  the  deposit,  and  in  this 
he  is  supported  by  Charcot  and  Cornil  and  Kanvier,  Lancereaux  and 
AVagner.  Dickinson  inclines  to  the  view  of  Garrod,  and  believes  that  it 
is  the  deposition  of  the  urates  in  the  interstitial  tissue  which  gives  rise 
to  the  chronic  inflammation  which  results  in  cirrhosis  of  the  kidney — the 
granulai  kidney  of  gout.  Ebstein  seems  to  think  that  the  interstitial 
connective  tissue,  having  previously  undergone  a  state  of  necrosis,  as  in 
cartilage  and  other  connective  tissues,  is  the  seat  of  the  deposit.  As  in 
cartilage,  he  regards  this  necrotic  state  as  typical  of  gouty  deposits. 
About  the  necrotic  area  in  which  the  deposit  has  occurred  a  secondary 
inflammation  takes  place,  leading  ultimately  to  contraction  of  the  new 
fibrous  tissue  formed.  He  calls  attention  to  the  fact  that  (1)  the  kidneys 
may  be  perfectly  sound  in  gout ;  (2)  the  kidneys  may  be  the  seat  of 
chronic  interstitial  inflammatory  changes,  with  cirrhosis,  without  any 
urate  deposits  of  any  kind  being  demonstrable;  (3)  there  may  be 
chronic  interstitial  nephritis,  with  crystallized  urates  in  the  urinary 
tubules. 

As  regards  changes  in  the  liver,  few  satisfactory  accounts  exist.    Por^ 
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tal  originally  called  attention  to  the  fact  that  in  gout  and  rheumatism 
Indurations  of  the  liver  caused  by  the  deposit  of  a  phosphatic  eartli 
occurred,  and  Charcot  has  recently  referred  to  the  fact.  Ebstein  cites 
a  case  in  which  in  a  gouty  patient  he  was  able  to  make  a  diagnosis  of 
moderate  hypertrophic  hepatic  cirrhosis,  but  so  far  he  had  not  been  able 
to  confirm  it  by  post-mortem  examination.^ 

Symptomatology. — The  development  of  true  gouty  lesions,  whether 
of  the  acute  or  subacute  form,  is  usually  preceded  by  a  period,  more  or 
less  protracted,  in  which  chamcteristic  dei-angements  of  the  health  pre- 
sent themselves.  These  derangements  may  be  conveniently  classified 
as  disturbances  of  primary  digestion  and  as  manifestations  of  malnu- 
trition. 

The  disturbances  of  primary  digestion  are  repeated  attacks  of  flat- 
ulent dyspepsia,  with  pyrosis,  colicky  pains,  alternate  constipation  and 
diarrhoea,  and  a  scanty,  high-colored,  and  heavy  urine  with  uratic  sedi- 
ments. This  dyspepsia  may  be  accompanied  with  a  variety  of  reflex 
nervous  symptoms,  such  as  pain  in  the  nape  of  the  neck  and  occiput, 
insomnia,  palpitation,  sighing  respiration,  singultus,  and  nausea.  These 
symptoms  are  commonly  described  as  due  to  biliousness,  and  are  pro- 
voked by  excesses  in  diet,  and  not  uufrequently  by  moderate  indulgence 
in  certain  common  articles  of  food,  such  as  sweets,  fruits,  farinaceous 
foods,  and  the  fermented  preparations  of  alcohol. 

Derangements  of  nutrition  are  shown  by  a  disposition  to  erythema- 
tous and  catarrhal  affections  of  the  skin  and  mucous  membranes, 
to  affections  of  the  sebaceous  glands,  and  to  premature  falling  of 
the  hair.  There  is  often  a  more  or  less  marked  tendency  to  obesity. 
Accompanying  these  derangements  there  may  be  a  loss  of  energy,  both 
l)hysical  and  mental,  manifesting  itself  in  indolence  and  fatigue  on  slight 
exertion,  in  irritability  of  temper,  with  diminished  intellectual  activity 
and  hypochondriasis.  Neither  the  primary  indigestion  nor  the  nutritive 
derangements  invariably  precede  the  development  of  acute  gouty  lesions, 
nor  are  they  necessarily  followed  when  they  exist  by  the  articular  signs 

*  Gout  in  Animals. — Of  tlie  occurrence  of  gout  in  animals  not  many  reliable  reports 
exist;  Ebstein  has  collected  a  few.  Thus,  he  cites  a  case  where  in  an  old  hunting-dog 
uratic  concretions  were  found  in  the  articular  ligaments  and  in  the  periosteum  of  the 
epiphyses  of  many  joints,  but  especially  those  connecting  the  ribs  with  their  cartilages. 
In  the  toes  of  falcons  and  of  parrots  kept  in  confinement  deposits  of  urates  have  been 
observed,  and  in  an  alligator  dying  in  captivity  deposits  were  found  in  the  muscles  as 
well  as  the  joints  which  consisted  of  free  uric  acid  together  with  sodium  urate. 

Experimentally,  Ebstein  was  able  to  produce  gouty  lesions  having  all  the  character- 
istics of  those  occurring  sjwntaneously  in  man  by  injecting  subcutaneously  small  quan- 
tities of  the  neutral  chromate  of  potash  into  the  blood  of  cocks  for  a  considerable  period 
of  time.  By  tliis  method  changes  in  the  epithelial  elements  of  the  kidney  were  pro- 
duced, preventing  the  elimination  of  the  urates  from  the  blood  and  causing  their  conse- 
quent accumulation  in  the  system,  lie  obtained  in  this  way  typical  deposits  of  urates  in 
the  joints,  tendons,  muscular  sheaths,  heart,  and  other  organs,  while  the  birds  emaciated 
and  finally  died.  But  these  experiments,  which  are  extremely  valuable  and  iateresting, 
Btill  need  confirmation. 

The  exi)eriment  of  tying  the  ureters  of  fowls  is  an  old  one.  Galvan?  »vho  was  per- 
Jiaps  the  first  to  ])erform  it,  employed  it  in  his  investigations  on  the  kir'/i«>y,  and  since 
then  Zalesky,  PawlinofT,  Von  Schroeder,  Colosanti,  and  others  have  mnue  use  of  it  in 
their  experimented  studies  on  the  site  of  origin  of  uric  acid.  As  a  result  of  this  oper- 
ation deposits  of  urates  occur  in  v;»riGU8  organs.  Ebstein,  however,  does  not  regard 
them  as  analogous  to  the  gouty  dejKwit  in  hiunan  beings,  as  they  lack  the  feature  of 
necrosis,  which,  as  mentioned  above,  he  considers  as  alone  characteristic  of  th«  irK9 
gouty  lesion. 
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of  gjui ;  but  they  are  so  commonly  associated  with  the  evolution  of  what 
are  regarded  as  the  specific  lesions  of  gout  that  they  may  fairly  be  do 
scribed  as  constituting  its  prodromal  period. 

Acute  Articular  Gout. — A  typical  attack  of  acute  gout  is  usually 
sudden.  It  seizes  its  victim  without  warniug,  and  often  rouses  him  from 
sleep  with  a  vicious  agonizing  pain  in  the  joint  assailed.  Examination 
will  reveal  a  slight  redness,  heat,  and  puffiness  of  the  part  affected  alto- 
gether disproportion ed  to  the  intensity  of  the  pain ;  the  tenderness  is 
exquisite,  and  the  torture  is  often  aggravated  by  the  occurrence  of  reflex 
spasms  of  neighboring  muscles.  There  is  usually  moderate  fever,  and 
if  the  surface  be  exposed  there  may  be  a  chill.  Sleep  is  impossible  and 
the  restlessness  uncontrollable.  As  the  morning  advances  slight  perspira- 
tion occurs,  and  sleep  may  become  possible.  With  the  abatement  of  pain 
there  is  coincident  increase  in  the  signs  of  inflammation  :  the  joint 
swells,  the  skin  becomes  red  and  oedematous  around  the  joint,  and  the 
superficial  veins  are  distended.  But,  tliough  the  pain  subsides  with  the 
occurrence  of  swelling,  and  usually  in  proportion  to  its  degree,  the  ten- 
derness and  pain  on  any  attempt  to  move  the  joint  continue  to  be  extreme. 
The  day  is  passed  in  comparative  ease,  but  the  evening  generally  brings 
an  exacerbation  of  pain  and  fever,  and  the  night  another  paroxysm  of 
agony — not  as  severe  as  the  first,  but  severe  enough  to  make  the  daylight 
a  benison.  The  progress  of  the  disease  after  the  second  day,  provided  it 
is  confined  to  one  joint,  is  usually  marked  by  a  steady  and  regular  decline 
in  the  severity  of  the  symptoms.  If  the  attack  is  confined  to  a  single 
joint,  a  week  may  elapse  before  the  inflammatory  signs  subside,  and  it 
may  be  a  fortnight  before  pressure  can  be  borne  or  the  mobility  of  the 
joint  is  restored.  Occasionally  the  sufferings  of  an  acute  attack  of  gout 
may  be  protracted  by  successive  seizures  for  several  weeks.  The  fever 
during  the  attack  is  distinctly  remittent,  the  evening  exacerbation  rarely 
exceeding  103°  F. 

The  urinary  symptoms  before,  during,  and  after  an  acute  paroxysm  of 
gout  are  interesting  and  important  in  their  bearing  upon  the  nric-acid 
theory  of  the  disease.  Garrod's  statements  upon  this  point  are  generally 
accepted,  and  have  been  confirmed  by  other  observers.  He  says  that 
previous  to  the  attack  the  amount  of  uric  acid  in  the  urine  is  below  the 
average — that  during  the  paroxysm  the  proportion  grows  smaller,  and 
only  rises  to  the  normal  standard  with  the  termination  of  the  seizure. 
The  reaction  of  the  urine  is  strongly  acid  during  the  paroxysm.  This  is 
due  probably  to  the  increased  excretion  of  acid  phosphates.  The  quan- 
tity of  the  urine  is  generally  diminished,  the  specific  gravity  increased, 
and  the  color  deepened. 

Attacks  of  acute  gout  are  generally  followed  by  improved  health  and 
capacity  for  physical  and  mental  work  and  enjoyment.  The  blood  seems 
to  be  purified,  the  processes  of  digestion  and  assimilation  are  once  more 
normally  performed,  the  equilibrium  of  the  nervous  centres  is  restored, 
and  the  evolution  of  all  the  vital  energies  proceeds  with  ease  and  vigor. 
This  state  of  well-being  may  continue  for  a  year  or  two  years,  or  even  a  longer 
period,  after  the  fii*st  attack,  the  immunity  varying  according  to  the  inten- 
sity of  the  inheritance  or  the  habits  of  life.  The  subsequent  attacks  are 
upt  to  occur  at  increasingly  shorter  intervals,  and,  as  a  rule,  the  acuteness 
i)f  them  tends  to  diminish.     Gradually  the  dyscrasia  becomes  more  pro- 
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found,  and  the  constitutional  symptoms  and  structural  changes  which 
belong  to  the  atonic  and  irregular  forms  of  the  disease  are  developed. 

Atonic  Gout. — Though  subacute,  irregular,  or  atonic  gout  is  often 
the  sequence  of  repeated  attacks  of  the  acute  disease,  it  is  not  necessarily 
preceded  by  them,  nor  is  acute  gout  invariably  followed  by  a  marked 
gouty  dyscrasia.  It  is  not  uncommon  for  a  well-characterized  gouty 
habit  to  exist,  manifesting  itself  by  many  and  varied  gouty  phenomena, 
without  the  occurrence  of  any  acute  lesions,  and  repeated  attacks  of  acute 
articular  gout  may  occur  without  the  development  of  the  progressive  impair- 
ment of  health  and  the  tissue-changes  which  distinguish  the  chronic  malady. 
The  recognition  of  this  fact  is  important,  inasmuch  as  the  occurrence 
of  acute  gout  is  commonly  regarded  as  an  essential  clement  in  the  diag- 
nosis of  the  gouty  dyscrasia.  Acute  articular  attacks,  as  already  noted, 
are  very  rare  in  women,  in  whom  the  subacute  and  irregular  forms  of 
the  disease  are  by  no  means  infrequent.  So  far  as  acute  articular  gout 
is  of  value  in  the  diagnosis  of  the  constitutional  vice,  it  is  perhaps  as 
significant  if  established  in  the  history  of  a  near  relative  as  in  the  indi- 
vidual in  whom  the  disease  is  suspected. 

The  general  symptoms  of  atonic  gout — or,  as  it  may  more  properly  be 
called,  the  gouty  dyscrasia — are  similar  to  those  which  sometimes  precede 
the  development  of  the  acute  form.  The  difference  lies  in  their  persist- 
ence, in  the  subacute  character  of  the  local  lesions,  and  in  the  absence 
of  the  relief  to  the  constitutional  symptoms  which  follows  acute  attacks. 

The  dyspeptic  symptoms  are  perhaps  the  most  pronounced  and  uni- 
form in  the  history  of  the  evolution  of  chronic  gout.  These  symptoms 
have  been  already  described,  but  the  fact  which  seems  especially  to  dis- 
tinguish them  is  that  they  are  chiefly  provoked  by  the  acid  fermentation 
of  the  carbohydric  elements  of  the  food,  the  sugar  and  starches,  and 
especially  by  the  fermented  preparations  of  alcohol ;  the  ability  to  digest 
these  articles  of  diet  appears  to  be  deficient  in  the  gouty  dyspeptic. 

The  changes  in  the  urine  in  the  gouty  dyscrasia  are  especially  important. 
In  the  formative  stages  of  the  gouty  vice  the  amount  of  urine  may  not  vary 
much  from  the  normal  quantity,  but  the  proportion  of  solid  constituents, 
especially  of  the  urea,  is  increased,  so  that  the  specific  gravity  may  rise  to 
1.030  or  1.035.  The  acid  reaction  is  intensified  by  the  excess  of  the  acid 
urates  and  phosphates  upon  which  the  normal  acidity  depends.  Sometimes 
crystalline  deposits  of  uric  acid,  urates,  and  oxalates  take  place  in  the 
tubuli  of  the  kidney  and  in  the  bladder,  and  lead  to  the  nephritic  and 
vesical  irritations  which  are  often  the  source  of  much  inconvenience  and 
pain.  Where  the  urine  is  free  from  these  crystalline  constituents  as  it 
comes  from  the  bladder  it  may  deposit  them  within  a  few  hours  after  its 
passage.  At  a  later  stage  in  the  development  of  the  gouty  dyscrasia  the 
quantity  and  quality  of  the  urine  undergo  marked  changes.  The  quan- 
tity is  increased ;  the  color  is  pale,  partly  in  consequence  of  dilution  and 
partly  through  a  diminution  in  the  amount  of  coloring-matter.  The 
quantity  may  be  so  considerable  as  to  constitute  a  polyuria.  The  reac- 
tion is  neutral  or  only  feebly  acid ;  crystalline  sediments  of  uric  acid  and 
calcium  oxalate  may  occasionally  appear,  and  the  specific  gravity  may  be 
so  low  as  to  indicate  not  only  a  relative  but  an  absolute  diminution  in  the 
daily  excretion  of  urinary  solids.  Traces  of  albumen  and  of  sugar  are 
not  infrequently  observed. 
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The  articular  symptoms  of  chronic  gout  are  subacute.  They  affect  the 
joints,  as  a  rule,  which  are  most  exposed  to  strain  and  injury,  and  hence 
are  most  common  in  the  hands  and  feet,  but  they  may  involve  the  knee 
and  the  hips,  the  elbow  and  the  shoulder,  and  even  the  intervertebral 
joints.  The  pain  is  less  severe,  because  the  tension  is  never  so  consider- 
able ;  the  tenderness  is  often  a  source  of  great  discomfort ;  the  swelling 
varies  with  the  acuteness  of  the  inflammatory  process,  the  joints  being 
more  or  less  permanently  enlarged  by  hypertrophic  changes  affecting  the 
articular  structures  and  by  tophous  deposits.  The  deformities  are  in- 
creased by  ankylosis,  by  contractions,  by  absorption  of  the  cartilages, 
by  partial  luxations,  and  by  the  atrophy  of  disused  muscles.  Crepita- 
tions are  often  observed  in  the  affected  joints.  Exacerbations  of  the 
local  symptoms  are  often  provoked  by  movements,  by  imprudence  in 
diet,  by  changes  in  temperature  or  in  barometric  and  hygrometric  condi- 
tions, and  not  infrequently  by  psychical  disturbances. 

The  frequency  with  which  tegumentary  affections,  mucous  as  well  as 
cutaneous,  are  observed  as  correlative  phenomena  of  arthritic  lesions  in 
gouty  persons  and  in  gouty  families  justifies  the  inference  that  the  same 
lithsemic  vice  which  determines  articular  inflammations  is  often  respon- 
sible for  derangements  of  nutrition  in  the  skin  and  mucous  membranes. 
The  French  school  of  dermatology,  which  has  always  maintained  the 
humoral  origin  of  many  cutaneous  diseases,  has  long  recognized  the 
arthritic  nature  of  a  large  class  of  affections  of  the  skin.  Bazin^  has 
given  the  most  precise  description  of  the  arthritides,  as  he  terms  them. 
He  insists  upon  certain  functional  derangements  of  the  skin  as  cha- 
racteristic of  the  gouty  diathesis,  such  as  excessive  perspiration,  espe- 
cially in  certain  regions,  as  the  head,  the  axillse,  the  hands  and  feet, 
and  the  sexual  organs,  and  also  affections  of  the  sebaceous  glands, 
causing  the  different  forms  of  seborrhoea  and  tine  premature  falling  of 
the  hair.  He  notes  the  liability  in  gouty  persons  to  certain  neurotic 
affections,  such  as  pruritus,  general  or  lociilized,  about  the  arms  and 
genital  organs.  Erythematous  affections,  especially  urticaria,  erythema 
nodosum,  and  the  fugitive  erythema  which  occurs  about  the  face,  causing 
sudden  and  evanescent  swelling  of  the  eyelids,  cheeks,  lips,  and  even  the 
tongue  and  soft  palate,  are  recognized  by  him  and  other  observers  as 
arthritic  in  their  origin.  Among  the  erythemata  which  are  observed  in 
gouty  persons  the  peliosis  rheumatica  should  be  mentioned. 

The  more  persistent  inflammatory  lesions  of  the  skin,  such  as  eczema 
and  psoriasis,  which  are  characterized  by  long-continued  hypersemia  with 
hyperplasia,  are  now  recognized  as  among  the  possible  transformations 
of  gout.  They  are  certainly  often  observed  alternating  with  arthritic 
lesions,  and  associated  with  all  the  characteristic  derangements  of  nutri- 
tion which  belong  to  the  gouty  habit.  The  frequency  of  the  various 
forms  of  acne,  the  inflammatory,  as  well  as  those  which  result  from 
excessive  function  of  the  glands,  in  persons  having  a  strong  gouty  inher- 
itance, is  recognized  by  many  dermatologists.  I  have  noticed  these 
lesion?  especially  in  young  women  belonging  to  gouty  families.  They 
are  generally  accompanied  by  marked  dyspeptic  symptoms,  and  not  infre- 
quently by  ueurucic  derangements. 

Garrod,  in  a  paper  read  at  the  International  Medical  Congress  in  1881 
^  Affections  generiques  de  la  Peau,  Paris,  1862. 
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on  "  Eczema  and  Albuminuria  in  Relation  to  Gout,"  affirms  that  each 
year  strengthens  his  conviction  that  gout  and  eczema  are  most  closely 
allied.  Since  his  attention  was  jSrst  called  to  this  relation  in  1860,  he 
has  found  a  gradually  increasing  j)ercentage  of  eczema  in  the  cases  of 
gout  that  have  come  under  his  observation.  Dividing  all  the  cases  from 
1860  to  1881  into  ten  groups,  he  found  the  percentage  rose  from  10  in 
the  first  group  to  47  in  the  tenth.  He  accounts  for  this  rapid  increase 
in  the  percentage  in  the  fact  that  in  the  first  few  years  the  eczema  was 
only  observed  when  it  was  very  patent ;  during  the  past  two  or  three 
years  he  has  had  made  more  careful  inquiries  as  to  the  presence  of  eczema 
or  other  skin  eruption  in  every  case  of  gout,  and  by  these  means  has 
frequently  discovered  its  presence  when  it  might  otherwise  have  been 
overlooked.  Garrod  believes  that  eczema  is  the  special  skin-lesion  of 
gouty  subjects,  and  does  not  regard  psoriasis  as  having  anything  more 
than  an  accidental  connection  with  gout.  He  admits  that  the  latter  is 
often  associated  with  rheumatoid  arthritis.  It  must  be  remembered, 
liowever,  that  Garrod  does  not  admit  that  gout  ever  exists  without 
lithatic  deposits. 

In  regard  to  the  location  of  gouty  eczema,  it  appears  to  affect  by 
preference  the  more  tender  and  vascular  regions  of  the  skin.  The  eye- 
lids, ears,  the  scalp,  and  back  of  the  neck,  the  fingers  and  toes,  particu- 
larly the  dorsal  and  lateral  surfaces,  and  in  old  people  the  legs,  are 
especially  liable  to  be  attacked.  The  subjective  symptoms  of  gouty 
eczema  are  often  the  source  of  great  suffering  ;  the  burning  and  itching 
are  sometimes  intolerable.  This  is  especially  true  of  persons  of  highly 
neurotic  constitution. 

It  is  not  possible  to  affirm  that  there  are  lesions  of  the  mucous  mem- 
branes which  are  strictly  analogous  in  their  transient  character  to  the 
erythematous  affections  of  the  skin,  but  it  is  not  unreasonable  to  suppose 
that  many  of  the  temporary  disturbances  of  indigestion  to  which  gouty 
patients  are  subject  are  caused  by  an  evanescent  hyperaemia  corresponding 
to  the  vaso-motor  derangements  which  are  observed  in  the  external 
integument.  In  regard,  however,  to  the  more  persistent  catarrhal  lesions, 
there  can  be  no  question  as  to  their  analogy  with  those  which  affect  the 
skin.  The  continuity  of  these  lesions  at  the  orifices  of  the  mucous 
tracts,  and  the  frequent  association  of  external  eczemas  with  catarrhs  of 
mucous  membranas,  are  facts  of  common  experience.  Greenhow  ^  of 
London  first  called  attention  to  the  frequency  with  which  chronic  bron- 
chitis is  associated  with  the  gouty  dyscrasia.  In  an  analysis  of  96  cases  of 
chronic  bronchitis  he  elicited  the  fact  tliat  in  34  out  of  the  96  a  distinct 
gouty  history  attached  either  to  the  patients  themselves  or  to  some  of 
their  immediate  relatives.  In  14  of  the  cases  the  patients  were  subject 
to  attacks  of  acute  regular  gout  as  well  as  to  bronchitis.  He  also  noted 
the  association  in  a  number  of  cases  of  bronchitis  and  psoriasis  with 
gravel  and  gout.  My  own  experience  confirms  these  observations,  and 
also  the  alternations  of  catarrhal  and  parenchymatous  tonsillitis,  of 
j)haryngeal  and  laryngeal  catarrh,  and  of  asthma  and  chronic  bron- 
chitis, with  the  more  common  manifestations  of  regular  and  irregular 
gout. 

The  occurrence  of  subacute  gastro-<luodenal  and  intestinal  catarrh? 
*  On  Chronic  JironchiliSf  E.  Ileadlain  Greenhow,  M.  D.,  London,  18G9. 
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with  hemorrhoidal  complications  is  even  more  common  that  the  catarrhal 
affections  of  the  respiratory  tract.  The  lesion,  in  fact,  which  gives  rise 
to  the  manifold  dyspeptic  symptoms  in  gouty  subjects  is  doubtless  a 
catarrlial  one. 

The  geuito-urinary  tract  exhibits  also  the  tendency  to  catarrhal  affec- 
tions in  sufferers  from  the  gouty  dyscrasia.  It  is  certain  that  gouty 
persons  are  especially  liable  to  vesical  catarrh,  and  it  is  generally 
admitted  that  rheumatic  and  gouty  persons  are  particularly  suscept- 
ible to  gonorrhoea.  My  own  experience  leads  me  to  suspect  that 
chronic  urethral  discharge  resulting  from  acute  urethritis  is  more  com- 
mon in  rheumatic  persons  than  in  those  not  having  this  taint.  The 
etiological  relations  of  gonorrhoeal  rheumatism  and  kerato-iritis  are 
still  involved  in  obscurity,  though  I  am  inclined  to  believe  that  a 
careful  examination  of  the  personal  and  family  history  in  cases  of  these 
diseases  would  establish  the  opinion  that  has  been  maintained  as  to 
their  gouty  origin. 

The  presence  of  albumen  in  the  urine  of  persons  suffering  from  acute 
gout  is  occasionally  observed.  Under  these  circumstances  it  is  transient, 
and  has  probably  no  more  significance  than  is  usually  attached  to  this 
symptom  in  the  course  of  any  acute  febrile  disease.  In  chronic  gout  it 
is  by  no  means  infrequently  observed  as  a  more  or  less  persistent  symp- 
tom. It  is  associated  under  these  circumstances  with  a  copious  discharge 
of  urine  of  pale  color  and  low  density,  and  with  the  general  signs  of 
what  Rayer  first  described  as  the  nephrite  goutteuse. 

The  importauce  of  this  symptom  is  very  great  when  we  consider  the 
insidious  development  of  this  form  of  disease  and  the  difficulty  of  its 
early  diagnosis.  Recent  investigations  point  to  the  value  of  the  changes 
in  the  urine  in  the  progress  of  the  gouty  dyscrasia  as  bearing  upon  this 
question.  It  has  already  been  noted  that  in  the  early  history  of  gouty 
persons  the  urine  is  often  scanty,  high-colored,  excessively  acid,  of  high 
specific  gravity,  occasionally  albuminous  and  saccharine,  and  frequently 
depositing  sediments  of  urates  and  calcium  oxalate.  McBride  of  New 
York  ^  has  recently  called  attention  to  this  condition  of  the  urine  and  its 
association  with  \\\^\\  arterial  tension  as  the  functional  stasie  of  the  gran- 
ular  kidney — as  the  stage,  that  is  to  say,  during  which  the  necessity  of 
eliminating  large  amounts  of  imperfectly  oxidized  nitrogenous  material 
maintains  a  constant  state  of  renal  hyper^emia,  which  finally  induces  the 
changes  in  the  tubular  and  intertubular  structures  which  constitute  the 
anatomical  features  of  this  form  of  disease. 

The  occasional  presence  of  sugar  in  the  urine  of  gouty  persons  has 
already  been  noted.  I  have  repeatedly  observed  this  symptom  in  the 
urine  of  gouty  dyspepsia.  It  occurs  more  commonly  in  obese  subjects, 
and  is  usually  intermittent  and  easily  controlled  by  dietetic  restrictions. 
In  these  cases  it  is  not  necessarily  associated  with  a  very  large  amount 
of  urine.  In  chronic  gout  and  in  connection  with  the  granular  kidney 
a  more  serious  form  of  glycosuria  is  occasionally  observed.  Under  these 
circumstances  it  increases  largely  the  polyuria  which  is  characteristic  of 
gouty  nephritis,  and  is  sometimes  overlooked  beciiuse  it  occurs  in  a  urine 
of  a  low  density,  often  not  more  than  1.010.     It  is  not  controlled  by  diet 

^  The  Early  .Dmcjnosis  of  Chronic  BrirjhCs  Disease,  T.  A.  McBride,  ^I.  D.,  New  York, 

1882. 
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to  the  same  extent  that  it  is  in  the  cases  previously  described,  and  is  in 
my  experience  a  prognostic  sign  of  bad  import.. 

Some  of  the  most  distressing  symptoms  to  which  gouty  persons 
are  especially  liable  are  those  connected  with  the  passage  of  gravel 
from  the  kidney  to  the  bladder.  Where  gravel  alone  passes,  it  may 
cause  little  uneasiness,  and  the  fact  is  only  recognized  through  the  dis- 
covery of  blood  in  the  urine  in  connection  with  uric  acid  or  calcium 
oxalate  crystals.  When,  however,  the  sand  forms  concretions  in  the 
pelvis  of  the  kidney,  their  dislodgment  and  passage  through  the  ureter 
are  accompanied  by  the  well-known  agonies  of  renal  colic. 

Dysuria  is  a  symptom  from  which  gouty  persons  often  experience  much 
inconvenience  and  suffering.  It  is  usually  associated  with  extremely  acid 
urine  of  high  density  containing  crystalline  sediments.  It  may  manifest 
itself  only  in  frequent  and  painful  micturition,  or  it  may  be  associated 
with  such  a  degree  of  vesical  tenesmus  as  to  cause  retention  and  neces- 
sitate the  use  of  the  catheter. 

Diagnosis. — If  the  term  gout  be  restricted  to  that  form  of  arthritis 
in  which  an  excess  of  urates  is  found  in  the  blood  with  toj)hous  deposits 
in  the  affected  joints,  the  cartilages  of  the  ear  and  nose,  and  in  the  sub- 
cutaneous connective  tissue,  then  the  diagnosis  of  this  disease  is  a  simple 
one.  It  is  a  disease  with  a  pathognomonic  sign.  But  if  the  pathology  of  gout 
consists  rather  in  a  more  complex  morbid  condition  of  the  blood,  of  which 
an  excess  of  urates  in  the  serum  is  only  one  of  a  number  of  phenomena, 
and  not  necessarily  the  sole  and  essential  cause  of  the  local  lesions,  then 
the  question  of  diagnosis  involves  a  consideration  of  all  the  correlated 
morbid  conditions  which  are  so  frequently  associated  in  gouty  persons 
and  gouty  families  as  to  justify  the  inference  that  they  have  a  common 
origin  in  a  perverted  nutrition,  the  essential  nature  of  which  is  imper- 
fectly understood. 

The  very  existence  of  the  terms  gouty  rheumatism  and  rheumatic  gout 
which  are  in  common  use  shows  that  what  is  regarded  by  many  excellent 
authorities  as  the  confounding  of  distinct  entities  must  have  some  foun- 
dation in  clinical  experience.  If  we  consider  gout,  in  its  strictest  patho- 
logical sense,  acute  inflammatory  rheumatism,  rheumatoid  arthritis,  or 
gouty  rheumatism,  and  senile  arthritis  or  the  arthritis  deformans  and 
gonorrhoeal  rheumatism  as  separate  and  distinct  diseases,  we  shall  find 
ourselves  compelled  to  ignore  certain  common  clinical  facts  which  indi- 
cate a  bond  of  union  between  them.  Heredity,  for  example,  is  common 
to  them  all,  and  more  than  this,  there  a})pears  to  be  a  tendency  to  a  differ- 
entiation of  the  taint  in  families.  It  is  well  known,  for  instance,  that  the 
children  of  gouty  parents  are  especially  liable  to  acute  rheumatism,  and 
acute  rheumatism  in  youth  is  often  followed  by  gout  in  later  years.  It 
is  also  a  fact  of  common  experience  that  while  the  men  in  gouty  families 
are  the  victims  of  true  gout,  the  women  are  apt  to  be  the  subjects  of 
rheumatoid  arthritis.  The  arthritis  deformans  which  develops  with  the 
degenerations  of  advancing  years  is  not  infrequently  associated  with  a 
family  history  of  genuine  gout.  Gonorrhoeal  rheumatism  also,  according  to 
the  experience  of  many  trustworthy  observers,  often  recognizes  an  inher- 
itance to  gouty  lesions.  But  it  is  not  alone  in  heredity  and  the  differen- 
tiation of  the  tyi)e  of  the  disease  in  families  that  the  unity  of  these 
affections  displays  itself.      The  same  disturbances  of  digestion  which 
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characterize  the  history  of  true  gout  are  observed  in  those  who  are  liable 
to  acute  rheumatism,  to  rheumatoid  arthritis,  and  to  arthritis  deformans. 
It  is  true  that  excesses  in  food  and  fermented  liquors  do  not  determine,  as 
in  gout,  attacks  of  acute  rheumatism  nor  of  the  chronic  forms  of  arth- 
ritis, for  these  latter  diseases  are  commonly  due  to  causes  operating  upon 
the  nervous  system,  as  exposure  to  cold  and  dampness  or  to  physical  or 
emotional  shock  of  some  kind  ;  still,  there  is  in  the  subjects  of  these 
diseases  a  more  or  less  marked  tendency  to  the  same  dyspeptic  disorders, 
and  especially  to  the  diminished  capacity  in  digesting  the  carbohydrates, 
which  the  subjects  of  true  gout  exhibit.  In  the  diagnosis  of  gout,  there- 
fore, it  would  seem  that  the  question  of  differentiating  this  disease  from 
those  which  simulate  it  is  not  one  in  which  we  are  called  upon  to  dis- 
tinguish one  morbid  entity  from  another,  as  typhus  from  typhoid  fever 
or  syphilis  from  cancer,  but  rather  to  determine,  first,  the  presence  of  a 
recognized  constitutional  vice ;  and,  secondly,  to  differentiate  the  variety 
of  the  lesions  by  which  this  vice  manifests  itself. 

In  the  diagnosis  of  the  gouty  dyscrasia  the  first  point  to  determine  is 
that  of  heredity.  This  requires  a  careful  inquiry  into  collateral  as  well 
as  direct  descent,  and  does  not  necessarily  involve  the  discovery  of  arth- 
ritic diseases  in  the  ancestors,  though  these  are  doubtless  the  most  strik- 
ing and  trustworthy  proofs ;  but  the  tradition  in  the  family  of  persistent 
dyspepsia,  or  what  is  commonly  called  biliousness,  of  chronic  catarrhal 
affections  of  the  skin  and  mucous  membranes,  and  of  the  chronic  forms  of 
renal  disease,  are  significant  indications  of  this  dyscrasia.  In  the  personal 
history  the  evidences  of  the  lithsemic  tendency,  as  indicated  by  the  charac- 
teristic dyspeptic  symptoms  which  have  been  described,  and  especially  by 
the  feeble  capacity  for  the  digestion  of  carbohydrates,  are  of  great  diag- 
nostic value. 

The  diagnosis  of  gouty  joint-lesions,  whether  acute  or  chronic,  depends 
partly  upon  the  determination  of  the  gouty  dyscrasia,  and  partly  upon 
the  differential  distinctions  which  separate  gouty  inflammations  from 
acute  rheumatism,  rheumatoid  arthritis,  and  from  the  arthropathies 
which  result  from  traumatism  and  from  lesions  of  nerves  and  nerve- 
centres. 

Gouty  arthritis  may  be  distinguished  from  acute  rheumatism  by  the 
fact  that  it  is.  more  oflen  hereditary — that  it  occurs  in  older  subjects, 
attacking  generally  the  smaller  joints,  and,  as  a  rule,  in  the  acute  form, 
localizing  itself  in  one  or  two  joints.  It  is  also  noteworthy  that  the 
constitutional  symptoms  are  not  as  severe  as  in  rheumatism.  Gout 
deforms  the  joints,  while  acute  rheumatism  leaves  no  traces  of  the 
inflammatory  process.  In  addition  to  these  distinctions  there  is,  accord- 
ing to  Garrod,  the  crucial  test  of  an  excess  of  urates  in  the  blood-serum. 

From  rheumatoid  arthritis  or  rheumatic  gout,  gout  in  its  acute  and 
regular  form  is  distinguished  by  the  more  acute  local  and  constitutional 
symptoms.  Gout  is  periodical  in  its  attacks,  while  rheumatoid  arthritis 
is  progressive.  It  attacks  the  smaller  joints  or  those  most  exposed  to  strain, 
while  rheumatoid  arthritis  occurs  in  the  large  as  well  as  the  small  joints, 
and  appears  to  be  more  independent  of  traumatism  as  an  exciting  cause. 
Gout  is  more  common  in  men,  rheumatoid  arthritis  in  women.  Accord- 
ing to  Garrod  and  other  excellent  authorities,  deposits  of  urates  are 
never  found  in  the  joints  in  rheumatoid  arthritis,  and  there  is  no  excess 


126  QOUT. 

of  urates  in  the  blood.  This  statement  is  denied  by  Hutchinson. 
Ulcerations  of  cartilages,  contractions  of  tendons,  atrophies  of  muscles 
with  subluxations  of  joints,  are  more  common  in  rheumatoid  arthritis 
than  in  gout. 

While  these  local  distinctions  are  undeniable,  it  is  proper  to  observe 
that  in  rheumatoid  arthritis  the  constitutional  symptoms  of  the  gouty 
dyscrasia,  especially  the  dyspeptic  derangements  and  the  nervous  dis- 
turbances, are  often  well  marked ;  and  it  should  also  be  noted  that  the 
principal  distinction,  the  absence  of  urates  in  the  blood  and  in  the 
diseased  joints,  is  one  that  is  based  on  the  exclusive  theory  that  uric 
acid  is  the  materies  morbi  of  true  gout.  If,  as  is  still  maintained  by 
some  excellent  authorities,  uric  acid  is  not  essential  to  gout,  then  it  must 
be  confessed  that  the  other  distinctions  are  purely  lesional,  and  that  the 
common  constitutional  symptoms  suggest  that  these  diseases  are  divergent 
branches  of  a  single  trunk. 

Gouty  arthritis  is  not  always  easily  distinguishable  from  traumatic 
inflammation  of  the  joints,  inasmuch  as  traumatism  plays  so  important 
a  part  as  an  exciting  cause  of  gouty  attacks.  The  history  of  previous 
seizures  and  the  presence  of  predisposing  causes  of  gout  are  the  points 
upon  which  the  determination  of  the  gouty  nature  of  the  inflammation 
would  depend.  A  termination  in  suppuration  would  exclude  the  idea  of 
the  gouty  nature  of  an  arthritis. 

AVith  the  arthropathies  of  purely  nervous  origin,  sucli  as  occur  in  par- 
alyzed limbs,  in  Pott's  disease,  and  in  tabes  dorsalis,  gout  can  hardly  be 
confounded,  although  the  arthritic  complications  in  these  diseases  have 
been  used  to  illustrate  the  neurotic  theory  of  both  gout  and  rheumatism. 

The  diagnosis  of  irregular  gout — i.  e.  of  gouty  affections  of  the  skin 
and  mucous  membranes,  of  the  structures  of  the  eye,  and  of  the  paren- 
chymatous organs — must  be  based  more  upon  the  hereditary  history  and 
upon  the  correlated  phenomena  recognized  in  the  personal  history  than 
upon  any  specific  character  in  the  lesions  themselves.  In  the  gouty 
form  of  nephritis  there  are,  it  is  true,  in  the  urinary  symptoms,  in  the 
anaemia,  in  the  arterial  fibrosis,  and  in  the  cardiac  hypertrophy,  diag- 
nostic signs  of  great  value. 

Prognosis. — Acute,  regular,  articular  gout  is  probably  never  a  fatal 
disease  where  it  occurs  in  a  robust  person  without  visceral  complications. 
In  rare  instances  the  first  attack  may  never  be  repeated,  or  only  two  or 
three  attacks  may  occur  in  the  course  of  a  long  life.  In  the  majority  of 
instances,  however,  frequent  repetitions  are  the  rule,  the  intervals  between 
the  attacks  growing  progressively  shorter ;  occasionally  repeated  seizures 
go  on  through  a  long  life,  the  attacks  becoming  milder  with  advancing 
years,  and,  save  the  crippling  effects  of  the  disease,  the  patient  may  enjoy 
in  the  intervals  a  fair  degree  of  health.  This,  however,  is  the  exception. 
With  the  increase<l  frequency  of  the  arthritic  attacks  the  signs  of  the 
constitutional  vice  become  more  marked.  The  dyspeptic  disorders  become 
more  persistent  and  rebellious  to  treatment,  various  transformations  of  the 
disease  manifest  themselves,  and  tissue-changes  make  insidious  and  inev- 
itable progress.  When  this  stage  of  the  gouty  disease  is  reached,  the 
j)rognosis  becomes  more  grave  because  of  the  complications  and  accidents 
to  which  the  sufferer  is  liable.  These  complications  and  acridents  are 
the  result  of  the  nervous,  vascular,  and  visceral  lesions  which  have  been 
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described.  Vaso-motor  instability  gives  rise  to  a  great  variety  of  painful 
functional  derangements  resulting  from  serious  cerebral,  pulmonary,  gas- 
tric, and  renal  congestions.  Glycosuria  is  not  an  uncommon  complication 
in  chronic  gout,  and  seriously  affects  the  question  of  prognosis.  Arterial 
degenerations  may  cause  thrombotic  accidents,  and  the  formation  of 
miliary  aneurisms  in  the  brain  rnay  determine  a  fatal  issue  by  softening 
or  hemorrhage.  Anginal  attacks  due  to  cardiac  muscular  degeneration 
may  also  imperil  life. 

The  principal  visceral  lesion  which  leads  directly  or  indirectly  to  a 
fatal  issue  in  gout  is  that  of  the  kidney.  This  involves  danger  either 
through  the  induction  of  a  hopeless  ansemia  and  its  consequences  in 
dropsical  effusions,  or  by  determining  inflammatory  accidents  of  the 
gravest  nature. 

That  gout  shortens  life  in  the  majority  of  cases  is  unquestionable — a 
fact  which  is  sufficiently  attested  by  the  care  with  which  life-insurance 
companies  exclude  risks  in  which  a  well-pronounced  inherited  tendency 
or  existing  manifestation  of  the  disease  can  be  substantiated. 

The  prognosis  varies  of  course  with  the  rapidity  with  which  the  con- 
stitutional dyscrasia  is  developed,  and  this  rapidity  will  depend  on  the 
intensity  of  the  inheritance  and  the  mode  of  life.  Some  gouty  subjects 
escape  the  vascular  and  visceral  complications  of  the  disease  for  a  long 
period,  although  crippled  and  deformed  by  its  articular  ravages,  and 
attain  advanced  age ;  others  may  succumb  in  comparative  youth  to 
its  most  profound  lesions.  It  is  a  happy  circumstance  that  under 
wise  hygienic  management  and  judicious  medication  acquired  gout  may 
be  checked  in  its  progress,  and  even  a  strong  inherited  tendency  may  be 
largely  controlled. 

Treatment. — A  logical  consideration  of  the  treatment  of  gout 
embraces,  first,  the  treatment  of  the  constitutional  vice,  based,  as  far 
as  possible,  on  the  nature  and  causes  of  the  disease ;  and,  secondly,  the 
treatment  of  the  lesions  which  the  disease  determines.  If  we  regard  the 
accumulation  in  the  blood-serum  of  the  salts  of  uric  acid  as  the  essential 
cause  of  the  gouty  lesions,  then  the  origin  of  the  constitutional  vice  is  in 
the  conditions  which  bring  about  this  accumulation.  As  we  have  urged, 
none  of  the  theories  of  the  production  of  the  lithsemic  state  harmonize 
all  its  phenomena.  It  is  impossible  to  represent  the  complex  processes 
of  nutrition  by  chemical  formulae,  and  equally  impossible  to  divorce 
chemical  reactions  from  a  share  in  their  production.  We  can  trace  the 
metabolism  of  the  azotized  and  carbonaceous  foods  through  many  changes 
to  their  ultimate  disintegration  into  urea,  carbonic  acid,  and  water,  but 
we  do  not  know  all  the  steps  by  which  this  conversion  is  effected,  nor  the 
organs  or  tissues  in  which  it  is  accomplished.  We  may  reasonably  assume 
that  the  agent  through  which  the  potential  energy  of  the  food  is  evolved 
is  oxygen,  and  that  the  process  of  nutrition  is  hence  partly,  at  least,  a 
process  of  oxidation.  This  chemical  view  of  the  digestion  and  assimila- 
tion of  food  may  be  said  to  be  the  rational  basis  of  the  treatment  of  the 
lithsemic  state.  To  control  the  accumulation  of  azotized  matters  in  the 
blood,  and  to  secure  their  thorough  combustion  and  conversion  into  urea, 
carbonic  acid,  and  water  are  the  recognized  aims  of  the  treatment  of  the 
vice  upon  which  gout  depends. 

Diet. — The  prevention  of  the  accumulation  of  azotized  matters  in  the 


128  GOUT. 

blood  involves,  first,  a  consideration  of  the  question  of  the  diet  ajiproj^ri- 
ate  to  the  gouty  dyscrasia.  The  almost  uniform  counsel  upon  this  point 
of  all  the  authorities  from  Sydenham  to  the  present  time  is,  that  albu- 
minous foods  should  be  sparingly  allowed  in  the  diet  of  the  gouty 
patient,  and  that  vegetable  foods,  especially  the  farinaceous,  should  con- 
stitute the  principal  aliment.  This  counsel  is  based  upon  the  theory  that 
uric  acid  is  the  offending  substance,  and,  this  being  the  outcome  of  a 
nitrogenous  diet,  the  nitrogenous  element  in  diet  must  be  reduced.  My 
own  observation  has  led  me  to  believe  that  while  this  may  be  a  legitimate 
deduction  from  the  uric-acid  theory  of  gout,  it  is  not  supported  by  the 
results  of  clinical  experience.  If  there  is  one  signal  peculiarity  in  the 
digestive  derangements  of  gouty  persons,  it  is  their  limited  power  to 
digest  the  carbohydrates,  the  sugars  and  starches.  In  whatever  form 
these  foods  are  used,  they  are  more  commonly  the  source  of  the  dyspep- 
tic troubles  of  sufferers  from  gout  than  the  albuminous  foods.  They 
provoke  the  acid  and  flatulent  dyspepsia  which  so  generally  precedes  the 
explosion  of  the  gouty  paroxysm ;  and  it  must  have  attracted  the  atten- 
tion of  every  observer  who  has  studied  the  dyspeptic  disorders  of  suffer- 
ers from  inherited  gout,  who  have  sought  to  control  their  unhappy  her- 
itage by  abstemious  habits,  that  these  disordei-s  are  especially  provoked 
by  over-indulgence  in  saccharine  and  amylaceous  foods. 

It  is  not  possible  to  explain  satisfactorily  why  the  lithaemic  condition 
should  be  induced  by  the  carbonaceous  aliments,  but  we  believe  there  can 
be  no  question  as  to  the  fact.  If,  as  modern  physiological  investigations 
tend  to  show,  the  liver  is  the  organ  in  which  urea  as  well  as  glycogen  is 
formed,  it  may  be  that  the  overtaxing  of  its  functions  manifests  itself 
more  readily  in  the  conversion  of  the  albuminous  than  in  that  of  the 
carbonaceous  foods  ;  or  it  is  possible  that  the  carbonaceous  foods  are  des- 
tined chiefly  for  the  evolution  of  mechanical  energy,  and  that  when  this 
destiny  is  not  fulfilled  through  indolence  and  imperfect  oxygen-supply, 
they  escape  complete  combustion,  and  so  vitiate;  the  blood.  But  wdiat- 
ever  may  be  the  cause  of  this  anomaly,  the  clinical  fact  remains  that  in 
gouty  persons  the  conversion  of  the  azotized  foods  is  more  complete  with 
a  minimum  of  carbohydrates  than  it  is  with  an  excess  of  them — in  other 
words,  that  one  of  the  best  means  of  avoiding  an  accumulation  of  lith- 
ates  in  the  blood  is  to  diminish  the  carbohydrates  rather  than  the 
azotized  foods. 

The  diet  which  a  considerable  experience  has  led  me  to  adopt  in  the 
treatment  of  the  gouty  dyscrasia  is  very  similar  to  that  which  glycosuria 
requires.  The  exclusion  of  the  carbohydrates  is  of  course  not  so  strict. 
Abstinence  from  all  the  fermented  preparations  of  alcohol  is  perhaps  the 
most  important  restriction,  on  account  of  the  unfermentcd  dextrin  and 
sugar  which  they  contain.  This  restriction  accords  with  the  common 
experience  respecting  the  part  which  wine  and  beer  play  as  predisposing 
causes  of  the  gouty  disease  and  as  occasional  exciting  causes  of  gouty 
lesions. 

Next  to  the  fermented  liquors,  the  use  of  saccharine  food  in  the  diet  of 
gouty  persons  needs  to  be  restricted.  This  limitation  also  is  one  which 
common  experience  confirms.  Sweet  foods  cannot  be  said  to  be  as  pro- 
vocative of  the  dyspej)tic  derangements  of  ihQ  lithsemic  subjects  as  wine 
and  beer,  but  they  are  certainly  often   responsible  for  the  formation  of 
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the  dyscrasia  and  for  perpetuating  many  most  distressing  ailments. 
Their  more  or  less  strict  prohibition  may  constitute  the  essential  point 
of  treatment  not  only  in  controlling  the  progress  of  the  constitutional 
vice,  but  in  subduing  some  of  the  most  rebellious  lesions.  It  is  import- 
ant to  observe  that  this  prohibition  sometimes  involves  abstinence  from 
sweet  and  subacid  fruits,  in  the  raw  as  well  as  in  the  preserved  state. 
Paroxysms  of  articular  gout  have  been  known  to  follow  indulgence  in 
strawberries,  apples,  watermelons,  and  grapes,  and  the  cutaneous  and 
mucous  irritations  which  follow  even  the  most  moderate  use  of  these 
fruits  in  some  gouty  persons  are  certainly  not  uncommon. 

Next  in  order  to  the  saccharine  foods  as  the  source  of  indigestion  in 
gouty  persons  come  the  amylaceous  aliments.  These  constitute,  necessa- 
rily, so  large  an  element  in  ordinary  diet  that  the  limitation  of  them  in 
the  dietary  of  gouty  persons  applies,  in  the  majority  of  cases,  only  to 
their  excessive  use.  This  excessive  use,  however,  is  often  observed. 
There  is  a  popular  prejudice  in  favor  of  this  class  of  foods,  and  a  corre- 
sponding prejudice  against  the  too  free  indulgence  in  animal  foods.  The 
purely  starchy  aliments,  such  as  potatoes  and  the  preparations  of  corn 
and  rice,  and  even  those  which  contain  a  considerable  portion  of  gluten, 
lil^e  wheat,  oatmeal,  and  barley,  often  provoke  in  gouty  subjects  a  great 
deal  of  mischievous  and  painful  indigestion.  This  feeble  capacity  for  the 
■digestion  of  farinaceous  foods  is  most  frequently  observed  in  the  children 
of  gouty  parents,  and  especially  in  persons  inclined  to  obesity,  and  in 
those  whose  occupations  are  sedentary  and  whose  lives  are  passed  for 
the  most  part  in-doors,  and  they  are  least  common  in  those  whom  neces- 
sity or  pleasure  leads  to  much  active  muscular  exercise  in  the  open  air. 

The  fats  are  as  a  rule  easily  digested  by  gouty  dyspeptics.  This  is  a 
fortunate  circumstance,  for  the  reason  that  in  the  anaemia  which  is  fre- 
quently one  of  the  consequences  of  chronic  gout  the  fatty  foods  are 
of  inestimable  value.  In  cases  of  persistent  and  rebellious  lithsemia  an 
exclusively  milk  diet  constitutes  a  precious  resource. 

The  succulent  vegetables,  such  as  tomatoes,  cucumbers,  cauliflower, 
cabbage,  and  the  different  varieties  of  salads,  constitute  for  the  gouty 
as  well  as  the  diabetic  subject  agreeable  and  wholesome  additions  to 
a  diet  from  which  the  starchy  and  saccharine  vegetables  have  to  be 
largely  excluded. 

The  quantity  of  food  proper  for  gouty  persons  to  consume  can  only 
be  determined  in  individual  cases  by  the  age,  the  habits,  and  the 
occupation.  It  is  fair  to  assume  that  in  adults,  in  whom  there  is  no 
longer  any  provision  to  be  made  for  growth,  the  daily  quantity  of 
food  must  be  regulated  according  to  the  amount  of  energy  which  is 
expended.  In  this  energy  must  be  reckoned  the  amount  necessary  for 
the  maintenance  of  animal  heat  and  the  other  vital  functions,  and  the 
amount  which  is  necessary  for  the  operation  of  every  variety  of  nervous 
force.  In  other  words,  the  potential  energy  latent  in  the  food  must  cor- 
respond to  the  active  energy  exhibited  in  the  daily  evolution  of  vital, 
intellectual,  and  mechanical  work.  The  more  nearly  this  balance  is 
maintained  the  more  closely  the  physiological  standard  of  health  is  pre- 
served. That  an  excess  of  food  is  a  most  frequent  cause  of  the  gouty 
dyscrasia  among  the  well-to-do  classes  is  undeniable,  and  it  is  possible 
that  regulation  of  the  quantity  according  to  the  rule  above  mentioned 
Vol.  II.— 9 


130  GOUT. 

may,  after  all,  be  the  most  important  point  in  the  management  of  many 
gonty  patients.  It  may  be,  also,  that  the  reason  why  the  withdrawal  of 
the  carbohydrates  produces  its  good  effects  upon  these  patients  is  that  we 
thereby  exclude  a  large  amount  of  force-producing  foods  which  do  mis- 
chief because  they  are  imperfectly  consumed. 

Exercise. — Next  in  importance  to  diet  as  a  hygienic  regulation  in  the 
management  of  gouty  patients  is  enforced  exercise.  The  axiom  of  Aber- 
nethy,  "  to  live  on  a  shilling  a  day,  and  earn  it,'^  comprises  the  pliiloso- 
phy  of  the  true  relations  of  food  to  work,  and  of  both  to  the  highest . 
development  of  physical  health.  Exercise  is  to  be  enforced  not  simply 
as  a  means  of  securing  an  active  respiration,  and  thereby  an  abundant 
supply  of  oxygen,  but  also  as  a  means  of  converting  tlie  potential  energy 
of  the  food  consumed  into  vital  energy.  The  essential  condition,  more- 
over, of  healthy  nutrition  in  every  organ  and  in  every  tissue  is  the 
maintenance  of  a  vigorous  functional  activity.  Over-use  is  not  more 
productive  of  tissue-degeneration  than  disuse.  Hence  the  question  of 
exercise  in  its  largest  sense  involves  not  only  muscular  w^ork,  but  work 
of  all  kinds,  which  tends  to  promote  a  healthy  activity  of  the  psychical 
as  well  as  the  physical  functions.  Muscular  exercise  in  the  open  air  has 
a  special  value  for  the  victims  of  this  gouty  dyscrasia  by  equalizing  the 
circulation,  quickening  the  respiratory  movements,  and  stimulating  the 
elimination  of  effete  matters  from  the  skin  and  lungs,  but  mental  work 
and  wholesome  diversions  are  not  less  important  as  antagonizing  the  evil 
effects  of  indolence  and  over-feeding,  which  are  among  the  common  pre* 
disposing  causes  of  acquired  gout.  In  persons  who  are  incapacitated  by 
neunesthenia  or  by  excessive  corpulence,  the  result  of  long  indulgence  in 
indolent  and  luxurious  habits,  it  may  be  necessary  to  resort  to  passive 
exercise  by  rubbing,  massage,  and  electrical  excitation  in  order  to  secure 
the  good  effects  of  voluntary  work. 

Bathing. — Another  hygienic  regulation  of  great  value  in  the  treatment 
of  gouty  dyscrasia  is  the  promotion  by  bathing  and  friction  of  the  elim- 
inativ^e  function  of  the  skin.  Daily  sponging  with  cold  water,  where  it 
is  not  contraindicated  by  a  feeble  circulation  and  a  slow  reaction  from  the 
shock,  is  a  practice  to  be  commended.  Where,  for  the  reasons  mentioned, 
it  is  not  practicable,  tepid  baths  and  frictions  may  be  substituted.  In 
cases  where  the  arthritic  lesions  are  progressive  and  advanced  much 
benefit  may  be  derived  from  hot  baths.  It  is  doubtful  whether  the 
thermal  alkaline  and  sulphur  spas  owe  their  renown  in  the  treatment 
of  chronic  gout  so  much  to  the  mineral  ingredients  of  their  springs  as  to 
their  high  temperature.  The  Russian  and  Turkish  baths  furnisJi  most 
efficient  means  for  increasing  the  functional  activity  of  the  skin,  but  they 
often  have  a  depressing  effect  on  the  action  of  the  heart,  producing  faint- 
ness  and  dyspnoea,  and  should  always  be  advised  with  caution. 

Climate. — In  rebellious  forms  of  the  gouty  dyscrasia  a  warm  climate 
is  unquestionably  a  hygienic  condition  of  great  value.  The  geographical 
distribution  of  gout,  which  shows  that  the  disease  is  much  less  common 
in  warm  than  in  temperate  and  cold  climates,  while  it  may  not  perhaps 
be  wholly  exj)lained  by  temperature  alone,  is  very  certainly  largely  due 
to  it.  The  possibility  of  out-<loor  life  and  the  increased  functional  activ- 
ity of  the  skin  which  warm  climates  favor  are  circumstances  more  or  less 
antagonistic  to  the  development  of  the  gouty  diathesis. 
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Medicinal  Treatment. — The  objects  to  be  aimed  at  iu  medicinal 
treatment  of  the  gouty  dyscrasia  are — 

1st,  the  improvement  of  the  primary  digestion. 

2d,  the  relief  of  the  gastro-intestinal  catarrh,  which  is  the  cause  of 
the  direct  and  reflex  dyspeptic  symptoms  which  belong  to  this  diathesis. 

3d,  the  augmentation  of  food-oxidation,  so  as  to  secure  its  thorough 
combustion. 

4th,  the  promotion  of  the  elimination  of  the  waste  products  of  nutri- 
tion. 

1.  The  improvement  of  primary  digestion — or,  as  it  has  been  aptly 
called,  exterior  digestion — often  requires  very  strict  attention  beyond  the 
proper  selection  of  alimentary  substances.  The  distressing  symptoms 
that  indicate  primary  gastric  and  intestinal  indigestion  are  certainly  often 
relieved  by  the  rigid  exclusion  of  certain  articles  of  diet,  but  in  many 
cases  it  is  necessary  to  assist  the  preparatory  processes  which  are  essential 
to  perfect  food-absorption  by  artificial  methods  based  upon  the  knowledge 
derived  from  physiological  experiment.  To  no  one  is  the  knowledge  of 
these  methods  more  largely  due  than  to  Roberts  of  Manchester.  Prep- 
arations of  pepsin  and  pancreatin,  by  which  the  proteids  and  starches  are 
peptonized  and  the  fats  emulsified,  are  often  of  inestimable  value  in  the 
treatment  of  gouty  dyspepsia.  Pancreatin,  especially,  which  by  means 
of  its  trypsin,  diastase,  and  emulsive  ferment  possesses  the  threefold 
property  of  aiding  the  digestion  of  the  azotized,  amylaceous,  and  fatty  ele- 
ments of  food,  is  certainly  the  most  valuable  of  the  artificial  means  for 
augmenting  the  efficiency  of  primary  digestion. 

2.  The  relief  of  the  gastro-intestinal  catarrh  in  gouty  dyspeptics  may 
often  be  accomplished  solely  by  dietetic  restrictions  and  by  the  aid  which 
may  be  given  to  primary  digestion.  It  is  often  necessary,  however,  to 
direct  some  special  medication  toward  the  relief  of  the  catarrhal  lesion. 
The  circumstances  which  demand  this  special  medication  are  the  existence 
of  portal  congestion,  the  result  of  functional  derangement,  or  of  chronic 
atrophy  of  the  liver,  or  of  chronic  diffuse  or  interstitial  nephritis,  or  of 
cardiac  disease.  The  hydragogues,  such  as  calomel,  podophyllin,  colo- 
cynth,  and  other  vegetable  cathartics,  with  the  salts  of  sodium  and  mag- 
nesium, constitute  the  most  common  and  efficient  means  of  relieving 
portal  congestion,  whether  it  arise  from  temporary  functional  derange- 
ment or  from  organic  disease.  The  renown  of  some  of  the  more  famous 
mineral  springs  in  relieving  the  miseries  of  gouty  sufferers  is  due  mainly 
to  the  relief  of  portal  congestion  and  the  washing  away  of  the  catarrhal 
mucus  which  obstructs  the  process  of  primary  food  transformation  and 
absorption.  This  is  especially  true  of  the  sulphate  of  sodium  waters,  like 
those  of  Carlsbad,  Marienbad,  Friederichshall,  Pullua,  and  Hunyadi 
Janos.  While  the  value  of  these  waters  in  chronic  gout  is  unquestion- 
able where  their  use  is  properly  regulated,  there  is  good  reason  to  believe 
that  their  long-continued  employment  is  often  harmful  by  relaxing  the 
mucous  membrane,  and  thereby  tending  to  aggravate  the  condition  they 
are  given  to  relieve.  This  is  markedly  true  of  their  use  in  weak  and 
anaemic  persons.  For  these  the  milder  magnesian  waters,  such  as  those 
of  Kissengen,  Hombourg,  Wiesbaden,  and  Saratoga,  are  to  be  preferred. 

3.  The  augmentation  of  food-oxidation  may  be  accomplished  in  a 
large  degree  by  regulation  of  the  diet  and  by  out-door  exercise.     The 
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regulation  of  the  diet  according  to  the  occupation  and  habits  of  life  is  a 
point  of  primary  im})ortance  in  securing  proper  blood-elaboration.  My 
ex|)erience  leads  me  to  believe  that  the  evil  consequences  of  in-door  occu- 
l^ations  and  sedentary  habits  are  most  common  in  those  who  live  upon  a 
diet  composed  largely  of  starchy  and  saccliarine  foods,  and  that  a  diet  in 
which  animal  foods  and  fats  predominate  is  best  suited  to  indoor  workers, 
whether  they  be  engaged  in  mechanical  or  intellectual  labor. 

The  medicines  which  help  to  promote  the  oxidation  of  the  food-ele- 
ments, especially  the  carbohydrates,  are  alkalies  and  iron.  Clinical 
observation  establishes  this  fact  as  strongly  in  the  treatment  of  gout  as 
in  that  of  glycosuria.  The  relative  power  of  the  salts  of  potassium  and 
sodium  in  augmenting  oxidation  is  not  clearly  determined.  The  salts  of 
sodium  appear  to  be  most  useful  in  aiding  the  process  of  primary  digestion, 
and  the  potassium  salts  in  improving  the  process  of  sanguification.  It  is 
well  known  that  potash  predominates  in  the  corpuscles  and  soda  in  the 
serum  of  the  blood.  The  efficacy  of  the  combinations  of  iron  with  the 
salts  of  potassium,  as  in  Bland's  pills  and  in  the  citrate  and  tartrate  of 
iron  and  potassium,  in  the  treatment  of  anaemia,  is  well  known.  In 
the  most  renowned  ferruginous  springs,  however,  such  as  those  of 
Schwalbach,  Spa,  Pyrmont,  and  St.  Moritz,  the  iron  is  combined  with 
salts  of  sodium,  calcium,  and  magnesium.  It  would  appear,  therefore, 
that  the  increased  energy  of  iron  in  augmenting  hsematosis,  when  com- 
bined with  alkalies,  is  not  relatively  greater  with  potash  than  with  either 
of  the  other  alkaline  bases. 

4.  The  promotion  of  the  elimination  of  the  waste  products  of  nutri- 
tion is  to  be  accomplished  by  remedies  which  act  as  solvents  of  uric  acid 
and  as  diuretics.  As  solvents  of  uric  acid  the  salts  of  lithia  and  potash 
have  been  shown  to  be  superior  to  those  of  soda.  The  urate  of  lithia  is 
the  most  soluble  of  the  uric-acid  salts,  and  the  low  chemical  equivalent 
of  the  metal  lithium  makes  the  neutralizing  power  of  the  oxide  much 
greater  than  that  of  equal  proportions  of  the  other  alkalies.  It  is  used 
in  the  forms  of  carbonate  and  citrate,  and  is  generally  combined  with 
potash  and  soda.  It  exists  in  some  of  the  mineral  springs  of  Europe 
and  of  this  country,  but  in  such  minute  proportion  as  probably  to  be  of 
little  value.  In  administering  the  salts  of  potash  and  soda  it  is  generally 
admitted  that  the  carbonates  and  the  neutral  salts  of  the  organic  acids  are 
to  be  preferred  to  solutions  of  the  caustic  alkalies.  They  have  less  power 
in  neutralizing  the  acid  of  the  gastric  juice,  and  enter  the  circulation  as 
neutral  salts,  where  they  are  decomposed  into  alkaline  carbonates  by  the 
oxidation  of  the  organic  acids,  increasing  the  alkalinity  of  the  serum  and 
acting  as  diuretics.  The  combinations  of  the  alkalies  with  sulphur,  with 
iodine,  and  with  mineral  acids,  as  in  the  alkaline  springs,  are  frequently 
used  in  the  treatment  of  gouty  lesions  of  the  subacute  variety.  The 
sulphur  salts  probably  owe  their  chief  value  to  their  alkaline  bases  when 
they  are  used  internally ;  and  in  sulphuretted  baths,  as  before  remarked, 
the  good  effects  are  T)robably  due  to  the  high  temperature  at  which  the 
bath  is  usually  admniistered. 

The  salts  of  iodine  are  generally  supposed  to  have  a  special  action  in 
removing  the  consequences  of  chronic  fibrous  inflammation  in  gout  and 
rheumatism.  They  oflen  disturb  the  digestion  and  provoke  troublesome 
irritations  of  the  skin  and  mucous  membranes.     In  removing  the  sclerotic 
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effects  of  gouty  inflammation  they  do  not  exhibit  the  same  sorbefacient 
power  which  they  show  in  their  action  upon  the  granulation  tissue  of 
syphilitic  origin.  It  must  be  admitted,  however,  that  in  certain  catarrhal 
afiections  of  a  gouty  nature  the  iodides  of  potassium  and  sodium  are 
almost  specific  in  their  good  effects.  In  the  pharyngeal,  laryngeal,  and 
bronchial  catarrhs  from  which  some  gouty  persons  suffer,  where  there 
is  a  dryness  and  irritability  of  the  mucous  membrane,  the  administration 
of  these  salts  produces  the  most  prompt  and  beneficial  result.  As 
solvents  of  uric  acid  they  do  not  appear  to  equal  the  salts  of  the  organic 
acids. 

As  to  the  mode  of  administering  salines  in  the  treatment  of  the  gouty 
dyscrasia,  it  is  hardly  necessary  to  observe  that  it  must  vary  with  the 
effect  desired.  As  antacids  in  acid  dyspepsia  they  should  be  given  soon 
after  meals,  and  for  this  purpose  the  salts  of  soda  are  to  be  preferred,  for 
the  reason  that  they  not  only  neutralize  excessive  acidity,  but  they  increase 
the  efficiency  of  the  peptonizing  process.  Where  it  is  desired  to  introduce 
these  salts  into  the  circulation  for  their  solvent  action,  as  diuretics  or  to 
assist  the  process  of  sanguification,  they  should  be  given  tJiree  or  four 
hours  after  meals  and  largely  dikited  with  water. 

Before  concluding  the  consideration  of  the  treatment  of  the  gouty  dys- 
crasia it  should  be  remarked  that  the  ability  of  water  as  a  solvent,  as  a 
means  of  stimulating  tissue-changes  and  eliminating  waste,  is  not  gen- 
erally estimated  at  its  true  value.  The  use  of  copious  libations  of  hot 
water  in  the  treatment  of  gout,  recommended  by  Cadet  de  Yaux  in  1825, 
has  been  revived  from  time  to  time,  and  is  at  present  attracting  ^consid- 
erable attention. 

Treatment  of  Acute  Articular  Gout. — There  are  three  dis- 
tinct methods  of  managing  an  attack  of  acute  gout — the  antiphlogistic, 
the  expectant,  and  the  abortive. 

The  antiphlogistic  method,  in  the  strict  a])plication  of  the  term,  is 
practically  obsolete.  Bloodletting,  both  general  and  local,  brisk  cath- 
arsis and  diaphoresis,  with  low  diet,  were  formerly  advocated  as  the  nat- 
ural and  imperative  antagonists  of  gout  as  well  as  of  all  other  acute 
inflammatory  affections.  Carried  to  its  extreme  degree,  this  method  was 
deprecated  by  Sydenham  and  his  disciples  as  tending  often  to  prolong  the 
attack  and  precipitate  the  manifestations  of  atonic  gout.  The  *!natural 
reaction  from  the  vigorous  antiphlogistic  practice  was  what  has  been 
termed  the  expectant  method. 

The  expectant  method  may  be  said  to  be  founded  upon  the  a])horism 
of  Mead  that  "  gout  is  the  cure  of  gout.''  The  discovery  of  the  salts 
of  uric  acid  in  the  blood-serum  and  in  the  affected  tissues  gave  a 
scientific  basis  to  the  humoral  pathology  of  gout  and  led  to  the  formu- 
lation of  definite  principles  in  the  application  of  the  expectant  method 
of  treatment.  These  principles  are  the  prevention  of  the  further  accu- 
mulation of  the  urates  in  the  blood  and  the  promotion  of  their  oxidation 
and  elimination.  The  first  principle  involves  restriction  to  a  rigid  diet 
during  the  attack,  excluding  albuminous  foods  and  the  fermented  prep- 
arations of  alcohol,  and  allowing  only  milk  and  farinaceous  gruels.  The 
oxidation  of  the  urates  is  encouraged  by  the  administration  of  alkalies 
and  by  an  abundant  supply  of  air,  the  inhalation  of  oxygen  even  having 
been  recommended.    The  elimination  of  the  urates  is  accomplished  chiefly 
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by  diuretics  and  moderate  catharsis.  The  local  truatmeut  commonly  used 
with  this  medication  consists  in  the  application  of  alkaline  and  anodyne 
fomentations  or  of  dry  flannel  or  cotton.  Local  bloodletting  and  blister- 
ing are  now  rarely  commended.  Under  this  treatment  the  intensity  of 
the  inflammatory  process  is  abated,  the  suffering  is  allayed,  but  the  prog- 
ress and  duration  of  the  disease  are  not  materially  modified.  The  recov- 
ery, however,  is  satisfactory,  and  it  is  claimed  that  the  chances  of  early 
recurrence  of  the  attack  are  diminished.  This  method  has  many  advo- 
cates, though  it  cannot  be  said  to  represent  the  common  practice  of  tlie 
present  day.  It  is  becoming  traditional,  and  may  be  said  to  be  gradually 
giving  place  to  the  specific  or  abortive  method. 

The  abortive  method  consists  in  cutting  short  the  attack  by  the  admin- 
istration of  colchicum,  veratria,  or  the  salicin  compounds. 

The  value  of  colchicum  in  joint  affections  is  a  tradition  of  the  earliest 
records  of  medicine.  It  shares  its  curative  effects  in  acute  gout  with 
veratria,  and,  though  the  active  principle  of  the  meadow  saffron  and  the 
veratrum  album  are  not  isomeric,  their  effects  are  similar.  They  con- 
titute  the  basis  of  the  famous  nostrums  so  extensiv^ely  patronized  by 
sufferers  from  gout.  Colchicum  is  the  active  agent  in  the  eau  mcklici- 
nale  de  Husson,  in  Wilson's  and  Reynolds's  specifics,  and  in  the  pills  of 
Lartigue  and  Blair,  while  veratria  is  supposed  to  be  that  of  Laville's 
remedy.  The  action  of  these  substances  is  not  understood.  The  physi- 
ological action  of  colchicum  is  that  of  a  local  irritant  and  a  cardiac 
depressant  of  great  energy.  It  purges  violently  when  given  in  large 
doses,  causes  nausea  and  vomiting,  and  may  produce  collapse.  In  thera- 
peutical doses  in  a  gouty  paroxysm  it  acts  as  a  diuretic  and  an  antipyretic, 
and  allays,  sometimes  in  a  most  magical  manner,  the  objective  and  sub- 
jective symptoms  of  the  disease.  As  simi)le  purging  by  other  cathartics 
does  not  abort  the  gouty  seizure,  the  value  of  colchicum  cannot  be  ascribed 
to  its  purging  effect,  and,  besides,  purging  is  by  no  means  necessary  to  its 
efficiency.  Nor  can  its  utility  be  ascribed  to  its  diuretic  property.  There 
is  some  question  in  regard  to  its  claims  as  a  diuretic,  and  there  seems  to 
be  no  doubt  that  it  often  does  good  where  this  effect  is  not  observed.  Its 
influence  U]>on  the  heart  does  not  exj)lain  its  marvellous  action  upon  the 
local  process,  for  the  same  influence  obtained  by  other  drugs  has  no  such 
result.  We  are  driven,  therefore,  to  the  conclusion  that  colchicum  has  a 
sj^ecific  action  in  gout  as  certain  and  as  inexplicable  as  that  of  quinia  in 
malarial  fever,  or  iodide  of  potassium  in  constitutional  syphilis.  For 
those  who  accept  the  theory  that  gout  is  a  tropho-neurosis  the  therapeu- 
tical action  of  colchicum  is  a  strong  confirmation  of  its  neurotic  origin, 
for  the  reasons  that  colchicum  has  no  influence  u])on  arthritic  lesions 
which  are  not  gouty,  and  that  its  physiological  efiects  point  to  its  action 
on  the  nervous  system. 

It  is  useless,  however,  to  speculate  on  the  way  in  which  colchicum  and 
allied  substances  affect  gouty  inflammation  ;  the  practical  question  to  be 
determined  is:  Are  they  the  best  and  safest  remedies  to  control  it?  Upon 
this  ]X)int  there  is  a  wide  diversity  of  opinion.  The  objections  to  the 
colchicum  treatment  are  based  upon  humoral  pathology,  and  upon  the 
idea  that  the  attack  is  an  effort  of  nature  to  cast  out  the  poison  and 
purify  the  blood.  Colchicum,  it  is  claimed,  arrests  this  process;  the 
poison  is  retained,  diffuses  itself  through  the  tissues,  and  lays  the  foun- 
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(lation  of  vascular  and  visceral  lesions.  It  shortens  the  intervals  between 
the  attacks,  and  tempts  the  patient  to  continued  indulgence  in  the  habits 
which  perpetuate  and  exaggerate  the  disease.  The  advocates  of  the  abor- 
tive treatment,  on  the  other  hand,  claim  that  these  arguments  have  no 
real  force  as  applied  to  its  therapeutical  value.  The  cure  accomplished 
is,  to  all  appearances,  complete,  and  the  patient  is  sav^ed  the  suffering  and 
exhaustion  which  result  from  the  expectant  method.  The  fact  that  he 
is  so  easily  and  speedily  cured,  and  that  he  resumes  his  vicious  habits 
and  suffers  recurring  attacks  in  consequence,  proves  only  that  the  treat- 
ment lacks  the  quality  of  moral  discipline  which  belongs  to  prolonged 
suffering  and  the  penance  of  vigorous  medication.  It  is  an  acknowledged 
fact  that  the  great  majority  of  sufferers  from  acute  gout  decide  sooner  or 
later  in  favor  of  the  abortive  treatment ;  and  as  professional  opinion  has 
heretofore  generally  advocated  the  expectant  or  eliminative  treatment, 
they  commonly  resort  to  the  use  of  some  one  of  the  quack  remedies 
which  contain  colchicum  or  veratria. 

In  view  of  the  present  uncertainty  of  our  knowledge  of  the  trlie  path- 
ology of  the  acute  gouty  arthritis,  as  to  whether  it  is  a  tropho-neurosis  or 
the  result  of  the  local  irritation  caused  by  the  salts  of  uric  acid,  the  spe- 
cific treatment  seems  to  be  justified  by  a  regard  for  the  comfort  of  the 
patient  and  as  a  means  of  protecting  him  against  falling  into  the  reckless 
use  of  quack  remedies.  A  speedy  relief  of  the  acute  symptoms,  fol- 
lowed by  the  treatment  appropriate  to  the  gouty  habit,  would  seem  to 
be  the  most  rational  and  safest  mode  of  managing  the  acute  articular 
attacks  of  gout. 

The  selection  of  the  preparation  of  colchicum  in  the  treatment  of  an 
acute  paroxysm  is  a  matter  of  individual  experience  and  preference.  The 
acetous  extract  and  the  wine  of  the  seeds  are  most  commonly  used,  and 
many  practitioners  are  not  scrupulous  in  prescribing  the  proprietary  prep- 
arations of  Reynolds,  Laville,  and  Blair.  The  wine  of  colchicum  may 
be  given  in  doses  varying  from  20  to  40  minims,  alone  or  combined  with 
Epsom  salts  in  drachm  doses,  with  small  quantities  of  opium,  every  six 
or  eight  hours.  Under  this  medication  the  pain,  tenderness,  and  swell- 
ing rapidly  abate,  and  sometimes  with  an  abruptness  that  is  magical.  As 
soon  as  the  acute  symptoms  subside,  the  colchicum  should  be  continued 
in  smaller  and  less  frequent  doses  until  the  fever  and  local  tenderness 
subside.  The  use  of  quinia  with  small  doses  of  colocynth  after  the  col- 
chicum has  been  discontinued  helps  to  re-establish  the  strength  and  regu- 
late the  digestive  functions.  The  patient  should  always  be  warned  against 
the  possible  demoralizing  effects  of  a  speedy  recovery  from  a  serious  dis- 
ease. Recurrence  after  the  colchicum  treatment  is  certainly  more  com- 
mon than  after  the  expectant  method,  but  this  should  not  be  ascribed  so 
much  to  a  defective  cure  as  to  the  temptation  which  the  antidote  offers  to 
trifling  with  the  poison.  The  accidents  which  have  been  ascribed  to  col- 
chicum through  its  causing  heart-failure  are  probably  to  be  explained  by 
its  injudicious  administration  in  large  doses  where  acute  gout  is  com2)li- 
cated  with  cardiac  or  renal  degeneration. 

Next  in  importance  and  value  to  colchicum  in  the  abortive  treatment 
of  gout  are  salicin,  salicylic  acid,  the  sodium  salicylate,  and  the  oil  of 
wintergreen.  Unlilve  colchicum,  which  has  no  marked  effect  ui)on 
acute  rheumatism,  those  medicines  appear  to  act  with  similar  energy  on 
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gout  and  rheumatism.  The  rapidity  and  the  almost  uniform  way 
with  which  they  allay  the  inflammatory  symptoms  in  rheumatic  fever 
are  well  known;  their  value  as  specific  remedies  in  both  acute  and 
subacute  gout  is  not  so  generally  appreciated.  Whether  the  specific 
action  of  colchicum  in  gout  differentiates  this  disease  from  rheumatism, 
or  whether  the  similar  action  of  the  salicin  compounds  indicates  that 
these  diseases  are  allied  in  their  etiology,  are  questions  yet  to  be  solved. 
The  good  effects  of  salicin  and  the  sodium  salicylate  in  many  of  the  forms 
of  irregular  gout,  and  notably  in  the  dyspeptic  disorders  and  the  erythe- 
matous tegumentary  lesions,  are  especially  worthy  of  notice.  In  acute 
attacks  of  articular  gout  the  salicylic  acid  or  the  sodium  salicylate,  in  15 
or  20  grain  doses  repeated  every  three  or  four  hours,  will  often  cut  short 
the  attack,  and  will  very  certainly  allay  within  twenty-four  hours  the 
acuteness  of  the  symptoms.  As  in  rheumatism,  the  medicine  should  be 
continued  in  smaller  doses  after  the  acute  symptoms  have  subsided  for 
several  days,  the  tendency  to  relapse  being  marked  if  the  drug  be  dis- 
continued too  soon.  In  subacute  articular  gout  and  in  the  irregular 
forms  of  the  disease,  where  the  medicine  has  to  be  continued  for  some 
time,  salicin  and  the  oil  of  wintcrgreen  are  to  be  preferred  to  salicylic 
acid  and  the  so<:lium  salicylate.  They  are  less  liable  to  disturb  the  stom- 
ach and  to  produce  toxic  effects. 

It  is  unnecessary  to  describe  the  treatment  of  the  different  forms  of 
irregular  gout,  inasmuch  as  the  general  principles  described  in  the  treat- 
ment of  the  gouty  dyscrasia  involve  the  most  important  considerations  in 
the  management  of  these  affections. 


RACHITIS/ 

By  a.  JACOBI,  M.  D. 


Definitioi^. — Rachitis  is  a  general  nutritive  disorder,  almost  always 
of  long  duration,  usually  with  an  introductory  stage  of  weeks  or  months 
and  a  course  mostly  extending  over  months  or  years.  Its  beginning  is 
mostly  gradual,  its  final  recovery  slow.  It  is  complicated  with  or  de- 
pendent on  disorders  of  the  digestive  or  respiratory  apparatuses,  which 
are  preceded  by  a  disposition  probably  created  by  an  undue  width 
of  the  arteries.  It  exhibits  amongst  its  prominent  symptoms  muscular 
debility ;  perspiration ;  anomalies  of  the  subcutaneous  tissue,  which  is 
either  very  much  infiltrated  with  fat  or  deprived  of  it ;  disturbances  of 
the  intellectual  and  moral  functions,  and  of  those  of  the  large  thoracic 
and  abdominal  viscera  and  lymphatic  glands ;  changes  in  the  latter  may 
outlive  all  others.  Its  most  perceptible  symptom,  however,  consists  in 
an  inflammatory  disease  of  the  primordial  cartilage  of  the  epiphyses,  a 
copious  deposit  in  that  region  and  also  under  the  periosteum  of  the  bones; 
curvature  of  the  diaphyses,  and,  while  absorption  remains  intact,  soften- 
ing and  retarded  ossification  of  the  bone.  Without  these  affections  of  the 
osseous  system  the  diagnosis  of  rachitis  is  not  complete. 

Etiology  axd  Pathology. — The  nature  of  rachitis  has  been 
considered  to  be  inflammatory  by  F.  A.  Walter.^  Renard  looked 
for  that  inflammation  in  the  periosteum.  Gu^rin  emphasizes  the 
vascular  increase  in  periosteum,  bone,  and  marrow;  Trousseau  and 
Lasegue  the  congestive  character  of  the  local  tumefaction,  besides  fever 
and  pain.  Virchow  also^  inclines  to  the  opinion  that  the  rachitical  pro- 
cess is  of  an  inflammatory  nature,  though  it  be  impossible  to  state  the 
exact  cause  of  the  process.  Still,  he  claims  that  we  are  no  better  off  in 
regard  to  other  inflammations  of  unknown  character — for  instance,  those 
of  the  skin — and  that  we  have  to  look  for  a  future  increase  of  our  know- 
ledge of  such  constitutional  predisposition  of  tlie  organism  and  of  such  spe- 
cific qualities  of  the  blood  as  will  produce  the  local  irritation  of  the  osse- 
ous tissue  in  rachitis.     Last,  and  mainly,  it  is  Kassowitz  who  seeks  the 

*  There  is  a  difference  of  opinion  as  to  the  correct  spelling  of  this  word,  and  strong 
reasons  exist  to  regard  the  form  rhachitis  as  the  proper  one.  It  is  true  that  this  spelling 
of  the  word  has  been  remarked  upon  as  unorthographical  by  many,  mostly  modern, 
authors.  Even  Virchow  writes  "  Kachitis,"  claiming  that  Glisson  took  the  term  from 
"the  then  popular  rickets."  This  is  a  mistake,  as  H.  Kohlffs  points  out  {Deulsches  Arch. 
f.  Gesch.  d.  Med.,  1883,  p.  294).  Rachitis  is  a  Greek  word,  and  was  used  in  the  classical 
time  of  Hellenism.  It  has,  however,  seemed  best  to  preserve  here  the  usual  spelling, 
rachitis,  which  has  become  sanctioned  by  general  usage. 

'*  Anatom.  Museum,  Berlin,  1796,  vol.  ii.  ^Arch.  f.  Path.  AncU.,  vol.  v. 
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essence  of  tlie  racliitical  process  in  a  chronic  inflammation  originating 
in  the  points  of  apposition  of  the  growing  bones  of  the  foetus  or  infant. 
During  the  chronic  inflammation  blood-vessels  are  formed  in  large  num- 
bers, and  a  morbid  congestion  takes  place  in  all  blood-vessels,  but  mainly 
in  those  of  the  localities  in  which  new  bone  is  forming;  thus  in  the  chon- 
dro-epiphyses,  in  the  perichondrium  and  periosteum,  and  the  sutural  sub- 
stances. Faulty  introduction  or  elimination  of  lime  has  nothing  to  do 
with  this  process.  It  cannot  be  deposited  in  the  current  of  a  copious  cir- 
culation ;  in  fact,  it  is  not  deposited  in  the  immediate  neighborhood  of 
blood-vessels  to  any  extent.  Even  in  otherwise  normal  bone  hyperajmia 
produced  by  the  experimenter  softens  the  bone,  which  was  fully  formed 
before.  If  the  relative  percentage  of  lime  were  of  any  account  in  the 
etiology  of  mchitis,  the  periosteal  and  cartilaginous  proliferations  would 
find  no  explanation.  But  why  is  it  that  this  peculiar  process  takes  place 
at  an  early  age  only  ?  and  in  the  bone  only  ?  Kassowitz  urges  the  fact 
that  the  growth  of  the  bone  difiers  in  this  from  the  development  of  all 
other  tissues :  that  the  latter  grow  uniformly  through  their  whole  mass ; 
that  the  circulation  in  them  is  more  uniform  and  carries  material  through 
and  into  every  particle  simultaneously,  while  in  the  bones  the  only  places 
in  which  the  whole  circulation  can  contribute  to  their  growth — the  few 
blood-vessels  distributed  in  the  interior  not  adding  to  their  growth  at 
all — are  the  periosteum  and  the  places  of  apposition  between  epiphysis 
and  diaphysis.  Every  morbid  irritation,  whether  resulting  from  bad  air, 
habitation,  and  food,  or  from  either  chronic  or  acute  ailment,  acts  on  the 
whole  mass  of  other  tissues  and  organs,  but  in  the  bones  only  on  the 
growing  ends  or  surface. 

The  results  of  the  pathologists  and  experimenters  are  confirmed  by 
chemical  analyses.  Fat  has  been  generally  found  somewhat  increased  in 
the  racliitical  bones,  and  water  largely  so;  chondrin  is  diminished  accord- 
ing to  Marchand  and  Lehmann,  but  was  found  unaltered  in  the  later 
analyses  of  A.  Baginsky.  The  latter  found,  after  having  deprived  the 
lx>ne  of  fat,  the  organic  and  inorganic  material  to  be  in  a  proportion  of 
100  to  563  in  the  normal,  and  of  100  to  160  in  the  rachitical  osseous 
tissue;  and  in  100  parts  of  dry  bone,  Gorup-Besanez  found  in  the 
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Defective  calcification  of  the  forming  bone  is  one  of  the  principal  cha- 
racteristics of  rachitis.  In  it  lime  cannot  either  enter  into  the  composi- 
tion of  the  o.sseous  tissue  or  remain  in  it.  Its  elimination  must  take 
place  either  through  the  kidneys  or  the  intestinal  tract.  In  t\\Q  feces 
Ad.  Baginsky,  and  many  before  him,  have  found  an  abnormal  quantity. 
In  regard  to  the  urine,  modern  investigations  do  not  agree  with  former 
analyses.  Thus,  Baginsky  concludes  that  there  is  no  increase  of  lime 
in  the  urine  of  rachitical  as  compared  with  that  of  healthy  children ; 
Seemann  found  even  a  diminution  of  the  percentage  of  lime.  Amongst 
modern  writers  only  Rehn  found  an  occasional  increase  of  lime  in  the 
urine  of  rachitis. 
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In  regard  to  the  elimiDation  of  phosphoric  acid,  the  analyses  of  dif- 
ferent periods  do  not  agree  any  better.  The  conclusions  of  previous 
researches,  pointing  to  a  quadruple  elimination  of  phosphoric  acid  in  the 
urine  of  rachitis,  are  refuted  by  Seemann,  who  found  no  increase,  and 
by  Baginsky,  according  to  whose  researches  the  phosphoric  acid  of  the 
healthy  urine  compares  with  that  of  rachitical  urine  as  40  :  12-37. 

As  far  as  the  elimination  of  nitrogen  is  concerned,  there  appears  to  be 
but  little  difference  between  normal  and  rachitical  urine.  Chlorine  was 
found  to  be  diminished  in  rachitis  by  Baginsky.  Lehmann  and  Yon 
Gorup  found  lactic  acid  several  times.  Several  times  albumen  was  met 
with  ;  in  a  case  of  Ritchie's,  blood ;  in  one  of  Yon  Gorup's,  fat.^ 

The  etiology  of  rachitis  must  be  studied  from  two  points  of  view. 
It  has  its  predisposition  and  its  direct  and  proximate  causes.  The 
former  has  been  studied  by  F.  W.  Beneke^  upon  an  anatomical 
basis.  He  finds  that  tlie  arteries  of  rachitical  patients  are  large  all 
through  the  body.  This  is  so  particularly  in  the  carotids;  it  seems 
probable  that  the  changes  taking  place  in  the  head  are  due  to  this  anom- 
aly in  the  size  of  the  arteries.  Three  cases  in  which  the  width  of 
the  arteries  of  the  neck  was  unusually  large  terminated  fatally — one  by 
hydrocephalus,  one  with  a  very  large  skull,  and  one  suddenly.  This 
width  of  the  arteries  is  most  marked,  under  ordinary  circumstances,  from 
the  second  to  the  fourth  year;  that  is,  the  exact  time  in  which  (except  the 
cases  of  early  rachitis)  the  rachitical  process  is  at  its  height.  It  is  con- 
sidered by  Beneke  to  be  the  cause  of  the  local  increase  of  vascular  irri- 
tation, particularly  in  the  epiphyses  with  their  retarded  circulation ;  and 
also  of  the  increase  of  nutritive  development  which  is  so  often  noticed 
during  recovery  from  rachitis;  and,  finally,  of  the  many  pulmonary 
complications  of  an  inflammatory  nature. 

There  is  another  interesting  consideration  in  regard  to  the  effect  of 
wide  arteries  on  the  relations  between  the  blood  and  tissues.  A  great 
many  more  blood-cells  are  required  to  fill  the  arteries  when  w^ide  than 
when  narrow.  Now,  the  formation  of  blood-cells  is  hindered  by  any 
disease  of  the  digestive  and  blood-preparing  organs,  so  that  the  tissues 
are  liable  to  show  the  relative  increase  in  the  percentage  of  water,  which 
is  uniformly  confirmed  for  rachitis  by  the  biochemists. 

The  pulmonary  artery  of  the  healthy  infant  is  larger  than  the  aorta  by 
not  more  than  four  millimeters.  In  the  majority  of  cases  of  rachitis 
examined  by  Beneke  this  difference  in  size  was  very  much  more  favor- 
able to  the  pulmonary  artery ;  it  is  abnormally  large  in  rachitis.  This 
anatomical  fact  is  suggestive  of  the  pathological  processes  so  frequently 
found  in  the  lungs  and  in  the  neighboring  lymphatic  and  large  abdominal 
glands.  For,  while  the  amount  of  blood  introduced  into  the  lungs 
through  its  wide  artery  is  unusually  large,  particularly  so  in  a  chest 
which  is  contracted  in  consequence  of  the  rachitical  process  in  the 
bones,  the  exit  from  the  lungs  is  relatively  impeded.  Not  only,  how- 
ever, the  narrowness  of  the  chest  is  a  cause  of  this  disproportion.  For 
even  in  rather  normal  chests  the  lungs  of  rachitical  children  are  rela- 
tively small. 

The  liver  of  almost  all  rachitical  children  is  large.     In  but  one-half 

*  E.  Salkowski  und  W.  Leube,  Die  Lehre  vom  Ham,  1882,  p.  536. 

'^  Die  Anatomischeji  Gi-undlagen  der  Constilutions  Anomalien  des  Menschen,  1878,  p.  75,  etc 
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of  the  cases  this  enlargement  is  accompanied  with  a  large  heart.  In 
pure  cases  of  scrofula,  on  the  contrary,  Beneke  found  a  small  heart, 
rather  narrow  arteries,  and  usually  a  small  liver,  the  size  of  the  lungs 
offering  but  few  anomalies. 

The  spleen  also  is  large  in  the  majority  of  cases.  Its  size  is  not 
dependent  on  the  large  size  of  the  liver  or  the  small  size  of  the  lungs. 
For  these  conditions  are  found  in  the  majority  of  cases  only,  not  in  all 
of  them,  and  the  large  spleen  is  not  always  found  with  a  large  liver  and 
small  lungs.  The  variability  of  the  anatomical  conditions  permits  of  various 
degrees  of  combination ;  so  that  varying  combinations  of  rachitis  with  other 
constitutional  disorders  may  correspond  with  the  different  sizes  of  the 
principal  organs.  After  all,  as  there  is  a  great  deal  of  independence  of 
these  organs,  as  to  size,  of  each  other,  the  conclusion  is  justified  that 
those  differences  are  not  the  result  of  the  disease,  but  that  they  are 
congenital  and  stand  in  some  causal  relation  w^ith  it. 

The  kidneys  are  large  in  the  majority  of  cases,  like  the  spleen  and 
liver,  while  the  lungs  are  small.  This  disproportion  is  apt  to  result  in  a 
hyperaemic  condition  of  all  the  organs  of  the  abdominal  cavity,  and  espe- 
cially of  the  kidneys.  To  what  extent  this  undue  amount  of  volume  inter- 
feres with,  or  increases,  renal  secretion,  it  is  difficult  to  say.  The  amount 
of  urine  secreted  by  rachitical  children  is  about  normal,  though,  as  al- 
ready stated,  the  percentage  of  lime  in  it  is  rather  diminished,  contrary 
to  the  opinions  held  formerly. 

For  the  direct  cause  of  rachitis  Glisson  looked  to  the  inequality  of 
nutrition  by  the  arterial  blood,  and  for  that  of  the  curvature  of  the  long 
bones  to  their  superabundant  vascularization.  He  found  the  disease 
mainly  amongst  the  well-to-do  classes,  not  unlike  a  modern  American 
writer,  who  declares  infantile  paralysis  to  be  the  result  of  the  nervousness 
of  the  better  classes  of  the  American  people!  John  Mayow  (1761)  held 
a  disturbance  of  the  innervation  responsible ;  Zeviani  (in  the  same  year), 
improper  food  in  general,  and  particularly  prolonged  lactation ;  and 
Selle  (1791),  a  peculiar  diathesis  (acrimonia  rachitica).  About  that 
time  a  defective  nutrition  with  abnormal  function  of  the  lymph-ducts 
was  looked  upon  as  the  cause  of  rachitis  by  many — by  others,  an 
undue  production  of  acid,  and  the  softening  of  the  osseous  tissue  thereby. 
This  result  was  attributed  by  some  to  the  influence  of  milk  (Veirac,  De 
Krzowitz).  Attention  was  directed  at  an  early  time  to  phosphoric  acid 
and  lime,  with  the  view  that  variations  in  the  elimination  of  these 
substances  might  explain  the  occurrence  of  rachitis.  A  large  quan- 
tity of  both  was  found  in  some  urines  (Malfatti) ;  a  superabundance 
of  phosphoric  acid  was  presumed  to  prevail  in  the  whole  system 
(Wendt,  Fourcroy) ;  while  symptoms  resembling  rachitis  were  found 
in  animals  fed  upon  small  doses  of  phosphoric  acid  by  Caspari  (1824). 
Chossat  fed  young  animals  on  food  deprived  of  lime,  and  claimed 
to  produce  softening  of  the  bones  and  death,  a  result  which  was  denied 
by  Friedleben.  Gu6rin  claimed  to  produce  rachitis  by  feeding  young 
animals  on  meat  in  place  of  their  mother's  milk,  a  result  equally  denied 
by  Tripier,  who,  like  Friedleben,  found  the  bones  under  such  circum- 
stances more  liable  to  fnictures,  but  not  rachitical.  Wildt  and  Weiske 
found  the  bones  uninfluenced  by  withholding  lime  from  food ;  Forster, 
however,  and  Roloff  claimed  to  notice  a  marked  influence,  and  the  latter 
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stated  that  animals,  after  having  been  rendered  sick  by  depriving  them 
of  lime,  recovered  when  they  were  again  supplied  with  it.  Wegner,  in 
his  numerous  experiments  with  phosphorus,  found  that  in  growing 
animals  it  increases  the  growth  and  firmness  of  both  long  and  flat  bones ; 
after  the  growth  of  the  animal  has  been  completed  it  renders  epiphyses 
and  vertebrae  denser.  There  is  no  change,  however,  in  the  relative  chemical 
composition  of  those  parts.  He  found  at  the  same  time  that  results  similar 
to  those  caused  by  the  administration  of  phosphorus  were  obtained  when  food 
deprived  of  its  phosphate  of  lime  was  given.  But  he  met  with  no  rachi- 
tical  changes  proper  during  these  several  procedures.  Teissier  having  found 
an  increase  in  the  urine  of  rachitis  after  the  administration  of  lactic  acid, 
and  lactic  acid  having  been  frequently  found  in  the  urine  of  rachiticai 
patients  by  Ragsky,  Morehead,  Simon,  and  Lehmann,  C.  Heitzmann 
fed  with  lactic  acid  both  carnivorous  and  herbivorous  animals,  found  the 
cortical  layer  of  the  bones  softened  and  the  medullary  substance  hyper- 
semic,  and  claimed  to  produce  rachitis  in  the  former  and  osteomalacia 
in  the  latter.  Both  of  these  assertions  were  denied  by  Tripier  and 
Toussaint,  who  insist  upon  Heitzmann's  having  selected  animals  which 
have  a  peculiar  disposition  to  suffer  from  rachitis.  Again,  Milne 
Edwards  and  Boussaingault  found  the  bones  softened  when  they  with- 
drew both  phosphoric  acid  and  lime  from  the  food,  without  restoring  the 
bone's  consistency  by  administering  powdered  bone.  But,  lately.  Ad.  Ba- 
ginsky  states  that  he  produced  rachitis  by  withholding  lime,  and  increased 
the  effect  by  introducing  lactic  acid.  By  so  doing,  however,  he  changed 
only  the  relation  of  the  mineral  to  the  organic  substances,  without  inter- 
fering with  the  normal  proportions  to  each  other  of  the  constituents  of  the 
ashes.  Beneke,  finding  oxalic  acid  in  the  urine  in  many  cases  of  rachitis, 
attributes  to  it  the  want  of  calcification  in  rachitis,  and  Senator  sug- 
gests that  what  impedes  the  deposition  of  bone  might  be  formic,  acetic, 
and  lactic  acids,  which  are  also  found  in  the  young  osseous  tissue.^ 

Of  these  statements  many  are  uniform,  others  contradictory.  Thus 
far,  they  are  not  convincing  except  in  one  way — viz.  that  both  with- 
holding and  introducing  certain  ingredients,  mainly  lime,  influence  the 
growth  of  the  bone  considerably.  This  may  prove  nothing  else  but  that 
lime  is  of  paramount  importance  in  the  building  up  of  bone,  and  that 
bone  in  the  period  of  rapid  development  is  amenable  to  a  great  many 
influences. 

It  is  in  the  period  of  rapid  development  that  rachitis  is  observed.  Thus 
it  occurs  in  every  stage  of  intra-uterine  and  infant  life.  It  is  met  with  in 
the  foetus  in  very  early  intra-uterine  life ;  it  is  found  as  a  congenital  affection, 
continuing  to  develop  after  birth  w^hen  it  has  originated  in  the  latter  half  of 
foetal  existence;  there  is,  thirdly,  the  rachitis  of  early  infancy;  and,  lastly, 
that  of  advanced  infancy  and  childhood.  Of  624  cases  of  rachitis  enumer- 
ated by  A.  Baginsky,  there  were  256  less  than  a  year  old,  313  in  the  second, 
and  63  in  the  third  year.  After  this  time  rachitis  is  rare,  as  far  as  the 
active  symptoms  of  the  disease  are  concerned.  But  still,  a  retarded  form 
of  rachitis  (r.  tardiva)  has  been  described  by  some  authors.  It  is  said  to 
occur  about  puberty,  and  to  exhibit  local  changes  in  the  bones  of  genuine 
rachiticai  character,  but  to  be  wanting  in  all  the  other  symptoms  required 
for  the  diagnosis  of  general  rachitis.  Such  cases  have  been  described 
1  L.  Fiirth,  Path  u.  Ther.  d.  Rachitis,  Wiener  Klinik,  1882. 
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by  C.  Liicas.^  He  found  it  complicated,  now  and  then,  with  albuminuria. 
The  occurrence  of  the  latter  at  that  time  of  life  had  been  referred  to  by 
Moxon.^  The  principal  symptoms  described  by  Lucas  are  scoliosis, 
talipes  valgus,  and  genu  valgum.  The  epiphyses  were  slightly  thick- 
ened; there  were  pain  in  the  limbs,  languor,  and  pallor.  In  some  of 
the  cases  there  were  also  rachitical  deformities  dating  from  infancy.  He 
believes  rachitis  of  adolescence  to  exhibit  more  symptoms  belonging  to 
relaxation  of  the  ligaments  tlian  to  softening  of  the  bones. 

A  case  of  rachitis  of  undoubtedly  congenital  nature  has  been  reported 
by  Chiari.  There  were  but  twelve  teeth.  There  were  no  other  alveoli, 
nor  was  there  any  intimation  of  the  formation  of  alveoli  in  the  shape  of 
the  jaw,  which  resembled  very  much  the  usual  senile  form  of  retrograde 
metamorphosis. 

Twenty  years  ago  I  described  the  lesions  in  part  of  a  rachitical  cranium 
removed  from  an  infant  who  lived  up  to  her  eleventh  day.  She  was  born 
at  full  term  with  hernia  of  the  brain,  about  one-sixth  of  which  protruded 
through  the  small  fontanel.  Only  the  cranium  could  be  studied  with  regard 
to  rachitis,  and  but  small  portions  of  the  frontal  and  the  anterior  half  of 
the  parietal  bones  surrounding  the  large  fontanel  could  be  removed.  In 
these  few  square  inches  of  bone  there  were  between  twenty-five  and  thirty 
openings  of  the  usual  crauiotabic  nature,  nothing  but  a  transparent  mem- 
brane being  left.  The  bony  edges  of  these  thin  portions  were  partly 
sloping  off  gradually,  partly  very  steeply,  and  somewhat  thickened. 
They  were  distributed  over  the  whole  part  of  the  skull  removed ;  some 
were  found  in  the  immediate  neighborhood  of  the  points  of  ossification. 
No  recent  deposits  of  soft  rachitical  bone  had  taken  place  under  the 
periosteum.  Thus,  evidently,  the  process  was  of  rather  an  early  date  of 
intra-  uterine  life,  and  had  at  birth  run  the  full  course  of  its  usual  develop- 
ment without  having  had  an  opportunity  to  terminate  in  the  restitution 
of  the  normal  bone.^ 

In  a  case  reported  by  Dr.  F.  A.  Burrall^  the  infant  (female)  was  cyan- 
osed  it  birth,  and  had  a  small  head  and  feeble  general  development.  The 
respimtion  was  shrill  and  piping  from  birth,  as  though  from  congenital 
laryngismus;  in  a  few  days  it  became  raucous.  The  post-mortem  exam- 
ination proved  the  larynx  normal,  with  no  obstructive  growths.  She 
was  pigeon-breasted,  and  the  last  phalanx  of  her  right  finger  wanting. 

In  the  meeting  of  June  27,  1883,  of  the  Soci6t6  de  Chirurgie  of  Paris, 
Gu6niot  presented  a  newly-born  baby  with  well-pronounced  rachitis  of 
the  extremities  which  had  healed  at  the  time  of  birth.  The  bones  had 
recovered  their  firmnass,  and  the  characteristic  deformities  remained.  In 
the  meeting  of  December  19th  he  could  report  that  the  child  had  exhib- 
ited neither  symptoms  of  rachitis  nor  of  syphilis  since.  In  regard  to 
the  latter,  a  very  rigorous  examination  of  the  baby^s  whole  family,  made 
by  Gu6niot  and  Fournier,  resulted  in  the  existence  of  no  trace  of 
syphilis.* 

Kassowitz  has  examined  many  still-born  infants,  and  also  children  dy- 
ing at  an  early  age,  at  the  foundling  hospital  of  Vienna.  In  a  large  major- 
ity of  the  cases  he  found  rachitical  changes  in  the  ends  of  the  bones.     In 

>  Lancet,  June  9,  1883.  «  Outfa  Honp.  Rep.,  1878. 

•  Amer.  Jour.  Obnt.,  Nov.,  1870.  *  Trans.  N.  Y.  Path.  Soc,  vol.  i.  p.  81. 

•  Rev.  Mens,  det  Mai.  de  CEnfanee,  Jan  v.,  1884. 
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many  of  those  who  lived  several  weeks  he  found  rachitis  developed  to 
such  an  extent  that  the  presumption  of  its  intra-uterine  origin  became 
conclusive.  Here  nothing  is  left  but  the  conclusion  that  the  cause  of 
congenital  rachitis  has  to  be  looked  for  in  the  condition  of  the  maternal 
blood. 

Thus,  the  foetal  and  congenital  occurrence  of  rachitis  cannot  be 
doubted.  Both  forms  are  represented  in  literature.  Neither  requires 
the  presence  of  rachitis  in  one  or  both  of  the  parents.  But  the  cause 
of  the  intra-uterine  disease  has  not  been  found.  Perhaps  a  disease  of  the 
mother  with  considerable  nutritive  disorders  or  a  defective  placentar  sup- 
ply may  be  found  responsible.  The  foetal  form  runs  its  course  long  before 
the  normal  termination  of  pregnancy ;  the  congenital  may  have  run  its 
full  course  at  birth  or  complete  it  afterward.  The  bones  are  found  of 
characteristic  nature,  the  diaphyses  suffering  more  than  the  epiphyses ; 
even  a  rachitical  pelvis  has  been  met  with  by  Fischer.  Early  foetal 
rachitis  is  probably  dependent  upon  a  defective  development  of  the  very 
first  cartilaginous  deposits  and  the  first  osseous  nuclei ;  thus,  many  of  the 
congenital  synostoses  find  a  ready  explanation.  Besides  these,  abnormal 
circulation  is  accounted  for.  For  periosteal  proliferation  at  that  early 
period  contracts  the  foramina  carrying  the  blood-vessels,  and,  while  inter- 
fering with  the  size  of  the  bones,  the  foramen  magnum  also.  Thus,  a 
certain  class  of  cretinism  appears  to  be  due  to  foetal  rachitis,  mainly  of 
the  base  of  the  cranium,  which  results  in  early  ossification  of  the  syn- 
chondroses, particularly  of  the  sphenoid  bone.  But  lately  I  have  seen  a 
ca-ie  of  this  description,  which,  however,  had  not  terminated  at  the  time 
of  birth.  For  after  birth  the  rachitical  process  developed  further,  and 
in  addition  to  the  rachitical  deformity  of  the  base  of  the  cranium  there 
were  afterward  thickening  of  the  epiphyses,  pigeon  breast,  and  thoracic 
grooving  and  flattening. 

Rachitis  is  found  in  city  and  country,  less  on  mountains  than  in 
valleys.  Still,  it  is  met  with  at  elevations  of  two  thousand  feet.  In 
the  tropical  regions  it  is  almost  unknown.  Why  it  should  have  been 
considered  quite  a  new  disease  in  England  but  a  few  centuries  ago,  or 
whether  it  did  not  exist  before  that  time,  it  is  difficult  to  say,  It  is  cer- 
tain, however,  that  deformities  have  been  described  in  antiquity  which 
we  are  accustomed  to  attribute  to  rachitis. 

As  the  disease  is  one  that  occurs  during  the  period  of  rapid  growth, 
and  is  a  developmental  disease,  everything  that  interferes  with  normal 
growth  and  development  is  apt  to  change  physiological  functions  into  path- 
ological conditions  and  to  produce  rachitis.  In  the  pregnant  mother  her 
ill-nutrition  and  the  defective  cell-material  used  in  the  building  up  of  the 
embryo  and  foetus,  or  a  defective  placenta,  may  come  in  for  the  explanation 
of  foetal  and  congenital  rachitis,  although  the  case  of  Klein's,  who 
reports  twins,  of  which  one  was  normal  and  one  rachitic,  is  rather  diffi- 
cult to  explain  on  that  basis  only.  Even  rachitis  of  early  infancy  is  not 
easily  accounted  for  otherwise,  for  its  first  symptoms  show  themselves  at 
a  very  early  period;  thus  constipation,  adiposity,  and  afterward  cranio- 
tabes  and  thoracic  grooving. 

The  common  form,  and  that  which  is  the  usual  subject  of  the  text- 
books and  monographs,  has,  however,  in  most  cases  a  well-marked  pre- 
paratory stage  in  the  shape  of  diseases  or  ailments  reducing  sanguification 
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and  nutrition.  Some  cases  are  ushered  in  by,  or  follow  the  coui-se  of, 
acute  exanthems  or  acute  gastric  disorders  or  the  presence  of  entozoa.  A 
larger  number  appear  to  result  from  insufficient  oxygenation  resulting 
from  lung  diseases,  with  a  long  chronic  ailment  following  the  acute  stage. 
Even  acute  pneumonia,  with  its  direct  influence  on  general  nutrition, 
stands  often  for  the  proximate  cause  of  rachitis.  Bad  air  alone,  even 
swamp  air,  does  not  appear  to  be  a  sufficient  cause.  When  it  seems  so, 
it  is  complicated  with  the  main  cause  of  rachitis;  that  is,  bad,  insufficient, 
iinj)rQpfir  food,  with  its  immediate  result — viz.  igtesti nal  catarrh .  Cow's 
milk,  particularly  when  acid,  starchy  food  adminis^red  too  early  or  in 
too  large  quantity  or  too  exclusively,  early  weaning  followed  by  improper 
artificial  food,  insufficient  mother's  milk  or  such  as  is  either  too  thin  or 
too  caseinous,  lactation  protracted  beyond  the  normal  limit, — may  all  alike 
be  causes  of  intestinal  disturbances  and  rachitis. 

Is  rachitis  hereditary?  A  number  of  women  who  were  rachitical 
themselves  have  been  known  to  have  rachitical  children.  But  it  has 
bgen  said  that  the  process  runs  its  full  course  during  infancy,  and  that 
therefore  a  direct  inheritance  of  rachitis  from  mother  to  child  is  an 
impossibility.  Still,  we  must  not  forget  that  the  consecutive  conditions 
of  the  parents  may,  or  will,  influence  the  general  condition  of  the  infant 
and  result  in  similar  disturbances.  No  rule,  however,  exists.  Dyscrasic 
parents  may  have  healthy  children,  and  healthy  parents  sickly  or  dys- 
crasic ones.  But  the  probability  is  greater  that  diseased  children  should 
come  from  dyscrasic  parents  than  from  healthy  ones.  Tuberculosis  in 
the  parents  has  frequently  been  accused  of  being  the  cause  of  rachitis  in 
the  infant — not  directly,  but  in  consequence  of  general  impairment  of  the 
tissues.  Gout  has  also  been  accused  of  being  the  cause  of  rachitis,  but 
it  is  a  peculiar  fact  that  the  poor  have  but  little  gout  and  a  great  deal  of 
rachitis.  In  all  of  these  cases  it  is  better  to  look  upon  rachitis  as  only 
one  of  the  forms  of  general  mal-nutrition,  and  to  speak  of  inheritance 
of  the  disposition  rather  than  of  the  disease.  Thus  it  was  that  about 
the  end  of  the  eighteenth  century  Portal  spoke  of  scrofulous,  syphilitic, 
scorbutic,  rheumatic,  arthritic,  and  exanthematic  rachitis.  Particularly 
has  syphilis  been  accused  of  being  the  main  cause  of  rachitis  by  some, 
and  even  the  only  cause  by  others.  Thus  it  was  looked  upon  Iw  Boer- 
haave.  In  modern  times  Parrot  maintained,  from  1872  up  to  tne  time 
of  his  death,  which  occurred  recently,  that  every  case  of  rachitis  is  of 
syphilitic  origin.  As  his  proof  he  relied  mainly  on  the  condition  of  the 
teeth  and  the  bones.  But  those  appearances  in  the  teeth,  the  thin  and  ragged 
edges,  the  friability  and  the  grooving,  either  horizontal  or  vertical,  which 
have  been  considered  characteristic  of  syphilis  by  Hutchinson  and  others, 
have  no  such  dignity,  and  moreover  they  are  not  observed  in  the  tem- 
porary teeth  at  all,  but  in  the  permanent  only;  the  rachitical  soften- 
ing of  the  bones  also  is  not  found  in  syphilis  at  all.  Particularly  are 
there  no  curvatures  in  syphilis  and  no  infractions.  It  is  true  that 
marasmus  is  found  in  both  rachitis  and  syphilis,  but  it  is  met  with 
in  all  sorts  of  diseases.  The  changes  in  the  bones  of  syphilis  are 
found  at  birth ;  in  rachitis  they  usually  develop  in  later  months. 
When  a  baby  is  syphilitic  and  rachitic  at  the  same  time,  the  sypnilis 
may  last  very  much  longer  than  the  ra(;hitis,  which  meanwhile  has 
healed.      The    internal    organs    in    rachitis   do   not   exhibit   any   such 
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chano-cs  as  are  known  to  occur  in  very  many  cases  of  syplillls.  '^o 
gummata  are  ever  found  in  rachitis,  and  the  interstitial  inflammation 
of  the  internal  organs  in  syphilis  is  not  met  with  to  the  same  degree  in 
rachitis,  \yhat  Parrot  claimed  as  a  desquamative  syphilide  of  the 
tongue — that  is,  red  insulated  spots,  denuded  of  their  epithelium,  small 
in  the  beginning,  later  extending  backward  and  increasing  in  size — is 
by  no  means  always  syphilitic,  but  is  found  in  a  great  many  cases  where 
tliere  is  no  suspicion  of  syphilis.  It  is  mainly  Kassowitz  and  Bouchut 
who  have  taken  the  stand  against  Parrot.  The  former,  taking  rachitis 
for  a  peculiar  inflammatory  process,  admits  that  syphilis  can  be  one 
of  the  causes.  The  latter  directs  attention  mainly  to  the  fact  that  by 
changing  food  in  certain  ways  rachitis  may  be  produced  in  dogs,  but 
that  they  cannot  be  made  sy])hilitic.  There  is  no  doubt,  however,  that 
syphilis  may  give  rise  to  rachitis  by  its  general  influence  on  nutrition, 
and  in  this  fact  lies  the  key  to  the  connection  of  great  nutritive  disorders 
witli  each  other.  Syphilis  will  undoubtedly  change  nutrition  to  such  an 
extent  as  to  result  in  rachitis.  Rachitis  will  affect  the  glands;  the 
caseous  and  suppurative  degeneration  of  the  glands  will  lead  to  meta- 
static processes,  to  acute  tuberculosis,  and  so  on. 

^^gri^has  been  claimed  as  the  main  cause  of  rachitis  by  Z.  Oppen- 
heimer,^  or,  rather,  rachitis  is  presumed  by  him  to  be  the  form  in  which 
malaria  makes  its  appearance  in  young  infants.  After  disposing  of 
other  alleged  causes  of  rachitis,  none  of  which  is  proved  to  give  rise 
to  every  case,  and  referring  to  the  anatomical  belief  that  the  peculiar 
hypersemia  and  inflammation  of  rachitical  bones  is  created  by  the 
embryonic  condition  of  the  growing  osseous  tissue,  he  points  to  the 
prodromi,  amongst  which  he  emphasizes  chronic  diarrhoea  and  the  noc- 
turnal crying.  The  latter,  with  its  perspiration  and  subsequent  sleep,  he 
claims  as  evidence  of  malaria,  and  as  a  substitute  for  the  intermittent  neu- 
ralgia of  adults,  the  more  so  as  he  believes  he  finds  the  spleen  tumefied. 
The  persistent  diarrhoea  of  these  infants  is  said  to  be  paroxysmal — to  take 
place  in  the  morning,  contrary  to  what  is  seen  in  the  usual  form  of  intes- 
tinal catarrh ;  the  discharges  are  said  to  be  serous,  not  tinged  with  bile ; 
the  appetite  to  be  good  through  the  rest  of  the  day ;  the  weight  of  the 
body  not  to  be  lessened,  but  anaemia  to  develop  gradually,  and  fever  to 
occur  occasionally.  In  other  cases  infants  have  cold  hands  and  feet 
and  blue  lips  toward  evening ;  the  skin  is  pale,  the  spleen  enlarged ; 
otherwise  there  are  perhaps  no  symptoms,  but  the  infants  try  to 
get  uncovered,  and  have  an  increase  of  temperature  of  from  1°  to 
nearly  3°  F.,  and  a  perspiring  head  in  the  morning.  After  a  while 
the  rachitical  symptoms  belonging  to  the  bones  and  the  general  system 
become  apparent.  After  all  of  the  author's  ingenious  and  emphatic 
assertions  and  deductions,  it  becomes  evident  that  malaria — in  the  severe 
forms  in  which  it  has  been  found  by  Arnstein,  Browicz,  and  Henck  to 
cause  bone  diseases — may  give  rise  to  rachitis,  but  it  is  also  clear  that  he 
tries  to  prove  too  much.  The  long  series  of  attempts  at  proving  that  every 
form  and  case  of  rachitis  depends  upon  a  single  and  uniform  cause  have 
proved  futile.  The  physiological  hypersemia  of  the  bones  and  the  rapid 
growth  of  all  the  infant  tissues  are  shaped  into  the  complex  ailment  which 
we  call  rachitis  by  more  than  a  single  disease  or  a  single  nutritive  disturbance. 

»  D.  Arch.f.  klin.  Med.,  xxx.,  1881. 
Vol.  II.— 10 
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Symptoms. — Before  entering  upon  a  more  accurate  and  elaborate 
enumeration  of  the  symptoms  of  mchitis,  I  mean  to  dwell  upon  pe- 
culiar differences  which  take  place  according  to  the  age  in  which  the 
disease  makes  its  appearance.  ^^i;j;_youug  babies — that  is,  infants 
of  a  month  or  two— develop  rachitis  in  such  a  manner  that  many 
cases  are  overlooked  until  it  is  too  late  to  relieve  them  in  time.  This 
occurrence  takes  place  when  there  are  no  prominent  causes,  such  as 
diarrhoea  or  other  nutritive  disorders,  nor  any  premonitory  symptoms. 
Such  infants  appear  to  be  perfectly  well ;  they  have  the  average  weight, 
and  even  more ;  they  have  plenty  of  adipose  tissue,  and  look  well.  The 
only  anomaly  appears  to  be  an  undue  degree_of_paleness.  Without  pain 
or  flatulency  they  are  constipated.  This  constipation  is  not  congenital, 
as  it  always  is  when  the  colon  is  unusually  long  even  for  an  infant,  and 
when  the  sigmoid  flexure  is  of  double  or  even  treble  length,  but  makes 
its  first  appearance  about  the  end  of  the  first  or  the  beginning  of  the 
second  mouth.  It  is  relieved  only  when  the  increasing  muscular  power 
of  the  intestine  results  in  more  effective  peristalsis.  The  second  symptom 
is  the  thoracic  groove,  to  which  I  shall  allude  later,  and  a  gradual  thick- 
ening of  the  costo-cartilaginous  junctures,  with  or  without  periosteal  pain 
on  pressure.  About  the  same  time  the  cranial  softening,  craniotabes, 
with  its  hypersemia  and  perspiration  of  the  entire  scalp,  and  baldness, 
and  the  first  symptoms  of  maxillary  rachitis,  become  perceptible.  During 
all  this  time  the  epiphysial  swellings  and  the  diaphysial  curvatures  de- 
velop but  very  slowly ;  but  at  a  very  early  time  chronic  bronchial  catarrh, 
with  a  loose  cough,  begins  to  be  troublesome.  When  rachitis  begins  at 
a  late  period — say,  about  the  sixth  or  eighth  monfh — the  aspect  of  the 
case  is  different.  The  infant  has  suffered  before  either  from  bronchitis 
and  broncho-pneumonia,  or  in  most  cases  from  indigestion  and  intestinal 
catarrh.  There  is  some  degree  of  emaciation ;  the  skin  does  not  fit  the 
limbs,  as  it  were — is  loose,  thin,  flabby,  and  rather  dry.  The  tendency  to 
diarrhoea  continues  to  prevail.  The^  epiphyses,  particularly  of  the  lower 
extremities,  are  thickened  at  an  early  time,  curvatures  of  the  tibiae  become 
apparent,  and  all  the  rest  of  the  bones  participate  in  the  process,  with  the 
exception,  sometimes,  of  those  of  the  head. 

The  head,  however,  is  liable  to  exhibit  symptoms  of  rachitis  at  a  very 
early  period  of  life.  It  is  large,  or  appears  to  be  so,^  mostly  for  the 
reason  that  the  face  is  proportionately  small.  The  forehead  is  large,  the 
frontal  protuberances  very  prominent,  as  are  also  those  of  the  parietal 
bones.  Thus,  the  head  is  more  or  less  square.  Dilated  veins  are  visible 
in  and  through  the  pale  skin ;  there  is  but  little  hair,  on  the  occiput  less 
than  on  the  rest  of  the  head.  Sometimes  the  occiput  is  quite  bald,  the 
hair  having  been  rubbed  off  on  the  pillow.  The  scalp  feels  warm, 
except  during  perspiration.  The  latter  is  very  copious,  particularly  on 
the  occiput — to  such  an  extent,  indeed,  that  the  pillow  is  drenched— and 
will  remain  so  for  months.  The  sebaceous  follicles  are  often  still  larger 
and  more  numerous  tlian  they  normally  are  at  that  age,  and  seborrhoea  is 

,  >  Bootlus  (1C49),  quoted  by  Haller  (Bib!.  Med.  pract.,  1779):  "Infantibua  caput  pran- 
descit,  reliquum  corpuH  ccmtabescit,  ossa  in  articulis  tument,  dextrura  hypochondrium 
tuniore  w<iuali  prominet;  hoc  malum  multis  millibus  infantum  molestum  est"  ("The 
infant  head  grows  larjuje,  the  rest  of  the  bwly  emaciates,  the  articular  bones  swell,  the 
right  hyiKK'hondrium  is  raised  by  a  uniform  tumor ;  this  malady  is  a  sore  afliection  in 
many  thousands  of  infanta  "). 
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often,  though  not  always,  met  with.  The  sutures  are  wide,  sometimes 
oue  or  two  centimeters ;  the  posterior  fontanel  remains  open ;  the  large 
anterior  fontanel  is  very  large,  being  sometimes  several  inches  long  and 
wide.  The  pulse  is  felt  very  distinctly  through  it.  The  systolic  cere- 
bral murmur,  which  was  first  found  by  Fisher  of  Boston  in  1833,  and 
considered  to  be  a  positive  symptom  of  rachitis  (which  certainly  it  is 
not,  as  it  is  found  in  almost  every  healthy  baby  with  a  patent  fontanel), 
is  very  audible.  The  fontanel  and  sutures  remain  open  for  a  long  period. 
Instead  of  closing,  as  they  do  normally  at  the  fourteenth  or  fifteenth 
month,  the  former  ossifies  about  the  end  of  the  second  or  third  year,  or 
later.  Gerhardt  reports  a  case  in  which  it  persisted  to  the  ninth, year. 
The  cranial  bones  appear  to  be  thin,  and  give  way  under  the  pressure  of 
the  finger.  Ordinarily,  it  is  true,  the  cranial  bones  of  every  baby,  even  if 
perfectly  healthy,  are  movable  under  pressure,  but  they  are  so  only  along 
the  sutures,  where  they  may  retain  this  mobility,  in  some  instances,  a  long 
time.  Indeed,  it  appears  that  sometimes  about  the  middle  of  the  first 
year  the  occipital  bone  becomes  thinned  out  in  apparently  quite  healthy 
children.  Moreover,  even  in  the  skulls  of  infants  who  were  taken  to  be 
in  good  health  small  defects  in  the  bones  were  found  (Friedleben),  with 
no  uncomfortable  symptoms  at  all.  Therefore  it  is  rather  difficult  to  draw 
the  exact  boundary-line  between  the  healthy  and  the  morbid  condition ; 
thus  it  is  possible  that  some  of  those  cases  which  exhibited  apparently  mor- 
bid local  changes  without  morbid  symptoms  may  not  have  been  diseased 
after  all.  In  those,  however,  in  which  rachitis  is  really  developed  in  the  cra- 
nium a  peculiar  condition  is  found.  In  the  posterior  half  or  third  of  the 
parietal  bones,  either  the  right  or  the  left  side  being  more  marked,  there 
are  in  the  tissue  of  the  bone  distinct  spots  in  which  the  osseous  material 
is  not  only  thinned  out,  but  has  entirely  disappeared.  In  fact,  the  bone 
is  perforated,  the  edges  of  the  holes  being  rather  steep,  sometimes  slightly 
thickened,  and  the  scalp  separated  from  the  brain  only  by  a  thin,  trans- 
parent membrane,  the  remnant  of  the  periosteum.  These  holes  can  be 
easily  found  through  the  integument.  The  finger,  though  ever  so  gently 
pressing  down  upon  it,  moves  the  cranium,  if  any  be  left,  before  it ;  the 
bone  feels  like  paper,  and  the  sensation  as  if  it  could  be  easily  broken 
tlirough  is  quite  distinct  and  embarrassing.  Such  perforations  are 
usually  quite  numerous;  from  five  to  twenty  or  more  can  often  be 
counted.  They  are  surrounded  by  normally  hard  bone,  and  thereby 
can  be  recognized  from  the  flexible  part  of  the  cranium  extending  along 
the  sagittal  and  lambdoid  sutures.  Where  these  results  of  rachitical 
softening,  craniotabes,  are  most  prominent — that  is,  on  the  part  on  which 
the  infant  is  mostly  reclining — ^the  bone  is  flattened,  and  may  remain  so  for 
life,  though  in  the  majority  of  cases  the  asymmetry  will  disappear.  The 
flattening  and  perforations  result  from  the  same  causes — viz.  softening 
of  the  bones  and  pressure  upon  the  bone  between  the  pillow  outside 
and  the  brain  inside.  With  it  go,  hand  in  hand,  thick  rachitical  deposits 
under  the  hypersemic  periosteum  of  other  portions  of  the  skull.  Where 
craniotabes  is  largely  developed  on  the  occipital  portion,  the  frontal  and 
the  parietal  bones  (in  their  anterior  halves)  are  usually  thus  thickened. 
A  cross-section  with  a  knife  will  reveal  a  diameter  of  the  new  osteoid 
material  between  the  periosteum  and  bone  of  one-half  to  one  centimeter 
in  thickness.     It  is  very  hypersemic — even  more  so  than  the  bone  itself, 
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which,  when  cut  into,  exhibits  an  unusual  amount  of  blood.  Sometimes 
the  deposits  are  still  larger,  and  are  apt  to  change  the  appearance  and 
weight  of  the  skull  considerably  after  recovery  has  taken  place  and 
eburnation  and  sclerosis  have  taken  the  place  of  the  normal  osseous 
tissue. 

Such  a  case  of  rachitical  cranial  sclerosis  I  have  described  in  the  Amer, 
Med,  Monfldy  of  1861.  It  was,  however,  by  no  means  a  mate  of  the  case 
related  by  E.  Huschke.  The  latter  skull  was  that  of  a  girl  of  seven- 
teen years,  and  Aveighed  4117  grammes  instead  of  the  normal  weight  of 
600  grammes.  The  medullary  (Havers')  canaliculi  were  large  and  very 
uuraei'ous  on  the  surface,  narrow  and  very  few  in  the  interior  of  the 
sclerotic  bones,  and  the  osseous  canaliculi  were  mor6  spherical  and  irreg- 
ular in  site  and  shape.  The  chemical  composition  was  also  abnormal, 
phosphate  of  lime  being  65.59,  carbonate  of  lime  11.12,  sulphate  of  mag- 
nesia 1.14,  cartilage  and  fat  (very  little),  etc.  22.15  per  cent.  No  fluo- 
rate  of  lime  was  found.  Most  of  the  bones  were  exceedingly  hard,  but 
fragile  when  tried  in  small  pieces ;  very  white  inside,  yellowish  on  the 
surface,  the  latter  color  being  the  remnant  of  extra vasated  blood  or  other 
pigmentous  matter.  Another  skull,  in  Huschke's  possession,  and  mode- 
rately sclerotic,  weighed  (lower  jaw  excluded)  1075  grammes;  a  third,  in 
the  museum  of  the  University  of  Jena,  is  that  of  a  young  baboon,^  in 
which  all  the  bones  covering  the  hemispheres  had  become  sclerotic. 

Of  undoubted  total  cranio-sclerosis  Huschke  reports  but  ten  cases — 
those  of  Malpighi  (1697),  Cuvier  (1822),  Ribalt  (1828),  J.  Forster  and 
Bqjanus  (1826),  Ilg  (1822),  Kilian  (1822),  Otto  (1822),  Vrolik  (1848), 
Albers  (1851),  Huschke  (1858).  The  disease  does  not  affect  the  auditory 
bones,  tlie  condyles  of  the  maxillary  and  occipital  bones,  nor  the  styloid 
process  of  the  tem])oral  bone.  It  is  recognizable  in  the  posterior  part 
of  the  cranium  and  basis  cranii,  but  affects  mostly  the  bones  of  the  face 
and  the  frontal,  parietal,  and  cribroid  bones.  Thus,  the  disease  takes  its 
origin  in  the  anterior  portion  of  the  skull,  particularly  in  the  superior 
maxilla,  and  proceeds  upward  and  backward,  terminating  in  the  basis 
cranii  in  the  neighborhood  of  the  infundibulum  and  appendices.  But 
two  of  all  the  cases  were  observed  during  life.  In  all  the  disease  was 
traced  back  to  early  life.  The  chemical  composition  of  the  bones  was 
greatly  changed  in  all.  Instead  of  the  normal  proportion  of  earthy  to 
organic  material  =  2.1  (or  1.5)  :  1,  it  was  from  3.5  to  4.4  :  1.  Particu- 
larly the  carbonate  of  lime  was  greatly  increased. 

The  brain  and  its  meninges  participate,  in  many  respects,  in  the 
changes  worked  by  rachitis,  and  mainly  in  the  abnormal  vasculariza- 
tion of  the  bones.  They  are  very  much  congested,  and  succulent.  A 
section  through  the  brain  shows  a  great  many  large  and  smaIj__blood- 
Dointp.  This  hypersemia  may  give  rise  to  ovier-mitrition,  whiclTa^umes 
the  character  of  real  hypertrophy  of  the  brain.  When  that  hyperemia, 
however,  becomes  excessive,  effusion  will  tike  place  into  the  cavities,  the 
tissue  of  the  arachnoid,  and  the  substance  of  the  cerebrum,  which  latter  looks 

*  Baboons  suffer  from  rachitis  very  extensively.  In  the  Transactions  of  the  Pofho- 
Umeal  Society  of  London  (xxxiv.,  1883,  pp.  310,  312)  I.  B.  Sutton  gives  the  description 
of  two  baboons,  one  of  which  was  six  months,  the  other  one  year  and  six  months  old, 
wlien  they  die<l.  The  careful  description  of  the  specimens  exhibited  leaves  no  doubt  as 
to  the  rachitical  nature  of  the  changes  in  b<jth  the  periosteum  and  the  tissue  of  all  the 
bones  of  the  hwU. 
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peimliarly  brilliant,  elastic,  and  sometimes  white,  in  consequence  of  the 
blood-vessels  being  emptied  by  the  pressure  on  the  part  of  the  enlarged 
miiss  of  the  cerebrum  upon  the  blood-vessels.  Thus,  instead  of  cerebral 
hypersemia  there  may  be  anaemia.  Every  form  of  hydrocephalus  may  follow 
the  rachitical  process.  Afterv^ard,  when  the  craniotabes  has  healed,  the  sec- 
ondary effusions  will  generally  also  disappear,  but  not  a  few  cases  of  hydro- 
cephalus may  be  traced  to  rachitis  occurring  during  the  first  half  year  of  life. 
When  that  occurs,  the  intellectual  faculties  may  suffer,  while,  on  the  con- 
trary, complete  recovery  not  infrequently  exhibits  an  unusual  degree  of 
mental  development,  for  the  same  reason  which  improves  the  chances  of 
the  development  of  the  bone.  The  degrees  of  physiological  and  patho- 
logical nutrition  and  over-nutrition  are  very  variable  in  their  nature  and 
results. 

This  condition  of  the  cranial  contents  is  not  the  only  one  brought  about 
by  rachitis.  The  softness  of  the  cranial  bones  permits  a  direct  pressure 
on  the  brain.  The  side  on  which  the  infant  for  the  most  part  reposes 
gets  flattened,  and  the  brain  is  also  compressed.  The  skull  consequently 
bulges  out  in  the  opposite  direction.  This  anomaly,  as  stated  above,  is 
sometimes  visible  through  life,  though  in  the  large  majority  of  cases  after 
recovery  from  rachitis  has  taken  place  this  asymmetry  will  gradually 
disappear.  Before  that  can  occur,  however,  the  infant  is  liable  to  suffer 
from  the  rachitical  changes.  Convulsions  are  by  no  means  rare.  Vogel 
has,  however,  been  able  to  produce  an  attack  of  convulsions  by  pressing 
upon  the  softened  spots  of  the  cranium.  Permanent  or  temporary  con- 
tractures of  the  fingers  and  toes  I  have  seen  in  several  instances.  Ger- 
hardt  looks  upon  rachitis  as  one  of  the  causes  of  tetany. 

A  frequent  symptom  of  the  cerebral  changes  which  take  place  during, 
and  in  consequence  of,  craniotabes  is  the  crowing  inspiration,  or  laryngis- 
mus stridulus,  of  infants.  It  may  be  mild  or  severe.  The  mild  form  Is 
very  frequent,  and  consists  in  the  occurrence  of  a  shrill  inspiratory  sound 
while  the  baby  is  either  quite  placid  or  excited  or  crying.  It  Is  fre- 
quently overlooked  entirely,  is  usually  overcome  after  a  number  of  months, 
and  gives  rise  to  serious  trouble  in  but  very  few  instances.  The  severe 
form  is  of  a  different  nature.  While  the  baby  is  awake  or  asleep,  without 
any  premonitory  symptoms,  while  playing  or  crying,  placid  or  excited, 
all  at  once  respiration  will  cease.  Tliis  will  take  place,  usually,  after 
expiration.  The  limbs  are  hanging  down,  as  It  were  lifeless,  the  face 
turns  pale,  then  purple,  and  slight  convulsive  twitching  may  set  in  for  ten 
or  twenty  seconds.  There  appears  to  be  a  complete  paralysis,  and  deatli 
from  apnoea  seems  to  be  imminent.  All  at  once,  a  Jong,  deep  crowing 
inspiration  will  be  heard,  respiration  will  commence  again,  and  the  whole 
terrible  attack  is  overcome.  It  may  return  a  number  of  times  every  day, 
or  sometimes  not  for  several  days,  during  a  period  of  many  weeks  or  several 
months.  The  attacks  which  set  in  after  inspiration  are  apt  to  be  more  dan- 
gerous. In  such  an  one,  but  also  In  the  other  kind  which  sets  In  after 
the  expiratory  movement,  death  may  occur  suddenly,  or  the  attack  may 
be  followed  by  a  convulsion  which  may  terminate  fatally  like  any  other 
eclamptic  seizure.  In  this  manner  it  is  that  the  majority  of  cases  of 
rachitis  perish  which  terminate  fatally  during  the  active  progress  of  the 
morbid  process.  In  this  connection,  however,  it  may  be  well  to  add  that 
craniotabes  is  not  the  only  cause  of  laryngismus,  particularly  when  the 


150  RACHITIS. 

latter  is  found  in  the  second  year  of  life,  or  even  later.  But  almost  every 
case,  without  any  exception,  which  is  observed  during  the  first  eight  or 
nine  months  is  due  to  that  very  cause ;  and  a  good  many  cases  occurring 
later,  when  the  craniotabic  bones  have  become  normal,  arise  from  the 
effects,  either  meningeal  or  encephalic,  of  the  rachitic  process.  Still, 
complications  of  craniotabes  with  a  large  size  of  the  thymus  gland  may 
occur,  and  enlargements  of  the  tracheal  and  bronchial  lymphatic  glands 
are  quite  frequent,  as  we  shall  see  below.^ 

While  the  size  of  the  cranium  is  normal,  or  sometimes  more  than  nor- 
mal, the  face  undergoes  some  changes  which  result  in  absolute  or  relative 
diminution  of  size.  These  depend  mostly  on  a  reduction  in  the  volume 
of  the  jaws.  Glisson  knew  of  it,  and  therefore  looked  for  the  cause  of 
rachitis  in  the  process  of  dentition.  Now,  both  maxillae  are  liable  to 
become  rachitical  at  an  early  date,  as  early  indeed  as  the  bones  of  the 
cranium.  Rachitical  deposits  and  softening  take  place  in  them  very  gen- 
erally. The  lower  maxilla  is  flat  anteriorly,,  it  loses  its  rounded  outline, 
is  shorter  in  longitudinal  direction,  while  the  rami  are  thick  and  clumsy; 
the  whole  bone  is  shorter  than  normal,  and  sometimes  asymmetric.  Its, 
changed  appearance  is  greatly  due  to  the  effect  the  muscles,  with  their 
l)owerful  insertions,  produce  on  the  softened  bone ;  mainly  the  masseter, 
also  the  mylohyoid,  which  draws  the  lateral  portions  inward,  and  the  genio- 
hyoid, which  pulls  at  the  central  portion.  Of  the  latter,  the  lower  por- 
tion is  drawn  out,  the  inner  and  the  alveolar  part  inward.  Thus,  the 
teeth,  mainly  the  incisore,  of  the  lower  jaw  are  turned  inward  to  such  an 
extent  that,  as  those  of  the  upper  look  outward,  the  two  rows  of  teeth  do 
not  touch  but  cover  each  other.  Besides,  the  periosteal  proliferation 
around  the  alveoli  is  excessive,  sometimes  so  much  so  as  not  only  to 
c'ix)wd  the  teeth  into  irregular  positions,  but  even  to  absorb  and  annihi- 
late alv^eolar  processes  in  the  course  of  the  morbid  changes.  The  cases 
in  which  the  number  of  teeth  are  actually  diminished  by  rachitis  are  not 
at  all  rare.  In  the  superior  maxilla  the  last-described  anomaly  is  also 
observed.  Periosteal  thickening  is  mainly  noticed  about  the  intermaxil- 
lary bone — sometimes  to  such  an  extent  that  above  and  behind  it  a  con- 
siderable impression  takes  place.  The  shape  of  the  upper  jaw  is  more 
spherical  than  normal,  and  the  cheek-bones  become  veiy  prominent. 

The  belief  that  maxillary  rachitis  is  now  and  then  met  without  any 
other  symptom  of  rachitis  I  do  not  share.  What  I  said  of  craniotabes 
is  also  valid  in  regard  to  this  form. 

*  Z.  Oppenheimer  prefers  the  name  rachitic  astlima  in  place  of  larjTigismus,  and 
suggests  an  explanation  of  the  symptoms  from  a  strictly  anatomical  point  of  view.  If 
not  correct,  it  is  at  all  events  interesting,  as  everything  this  ingenious  writer  proposes. 
He  points  to  the  ligament  situated  between  the  spinae  intrajugulares  of  the  temporal  and 
occipital  bones,  which,  as  long  as  it  is  of  normal  consistency,  separates  the  jugular  vein 
from  the  pneumogastric  nerve.  As  it  is  covered  with  periosteum  and  dura,  it  is  apt  to 
ossify,  and  forms  an  osseous  partition  in  the  foramen  jngulare,  which  participates  in  all 
fhe  changes  taking  place  in  the  |)eriosteum.  As  this  becomes  softened  and  succulent,  so 
will  the  ligament,  either  on  l)oth  sides  or  on  either.  Its  influence  on  the  neighl)orhood 
depends  on  its  size  or  stjcculence  (as  also  on  the  difference  in  width  of  the  foramen 
jngulare  or  lacerum,  which  corresponds  with  the  difference  in  size  of  the  transverse 
sinuses).  The  irritation  of  the  pneumogastric  is  perhaps  easily  explained  thereby,  but 
in  very  exceptional  cases  only  the  accessory  nerve  would  be  affected.  As,  however,  the 
latter  c^mtrols  the  stemo-cleido  mastoid  and  trai>ezius,  and  also  the  laryngeal  muscles. 
and  is  apt  to  provoke  cardiac  paralysis  during  diastole,  the  occurrence  of  sudden  death 
would  be  i)cst  accounted  for. 
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Irregular  teething  is  a  constant  companion  of  maxillary  rachitis,  but 
is  also  present  where  the  latter  is  not  well,  or  not  at  all,  marked.  As  a 
rule,  tl)c  first  teeth  protrude  late,  about  the  ninth  or  tenth  or  twelfth  month. 
That  tlie  first  year  and  more  should  elapse  without  any  tooth  is  of  fre- 
quent oc^currence  in  rachitis.  Cases  in  which  the  first  teeth  do  not  come 
before  the  second  year  is  completed  are  not  very  uncommon;  in  some  there 
are  none  even  when  the  child  is  much  older.  In  most  cases  the  retardation 
of  dentition  goes  hand  in  hand  with  very  marked  retardation  in  the  devel- 
opment of  the  rest  of  the  bones  and  in  the  closure  of  the  cranial  fontanel. 
But  not  in  every  case  of  rachitis  is  there  a  retardation  in  the  process  of 
teething.  In  some  a  few  teeth  appear  at  the  regular  period  (at  the  com- 
])letion  of  the  seventh  or  eighth  month),  or  even  at  a  very  early  age  (in 
the  fourth  or  fifth  month) ;  after  which  there  is  an  interruption  in  the 
protrusion  of  teeth  for  an  indefinite  period.  Evidently,  the  period  in 
which  rachitis  is  developed  exerts  its  influence  on  the  teething  process. 
When  it  exists  at  a  very  early  age,  it  will  retard  teething  until  recovery 
takes  place.  Still,  it  is  possible  that  a  moderate  amount  of  periosteal  and 
osteal  hypersemia  and  over-irritation  matures  the  teeth  abnormally.  In 
all  those  cases,  however,  in  which  rachitis  does  not  occur  before  the 
second  half  of  the  first  year,  the  first  teeth  will  appear  at  the  normal 
time,  and  a  long  period  will  follow  in  which  no  teeth  at  all  will  make 
their  appearance.  Then,  again,  when  the  whole  process  comes  to  a  stand- 
still, and  recovery  takes  place  with  solidification  of  the  bones,  and  even 
cburnation,  the  teeth  will  come  in  rapid  succession.  Whether  they  will, 
as  is  frequent,  decay  almost  as  soon  as  formed,  or  whether  they  will  be  un- 
usually hard,  solid,  and  yellowish,  depends  on  the  stage  of  the  disease  in 
which  they  made  their  appearance,  and  on  the  complications  aggravating 
the  case.  Of  very  grave  import  in  this  respect  are  digestive  disorders 
before  and  during  the  course  of  the  disease. 

The  vertebral  column  suffers  also.  In  the  normal  infant  it  is  straight, 
but  in  the  rachitic  it  exhibits  a  kyphotic  deformity  very  soon.  When 
such  a  baby  of  three  or  six  months  is  sitting  up,  the  middle  portion  of 
the  back  is  protruding,  as  in  Pott's  disease.  In  almost  every  case,  how- 
ever, this  kyphosis  is  but  apparent  and  the  result  of  muscular  debility. 
In  order  to  arrive  at  a  diagnosis  at  once,  it  is  sufficient  to  place  the 
])atient  on  his  face  and  support  the  head,  and  raise  the  lower  extremities 
and  pelvis  in  the  air.  If  the  kyphosis  is  but  functional,  the  prominence 
disappears  at  once.  By  nothing  can  the  muscular  insufficiency  of  early 
mchitis  be  better  demonstrated  than  by  this  little  experiment.  But 
actual  deformity  is  also  found  in  rachitis.  It  softens  both  the  vertebrsB 
and  intervertebral  cartilages,  and  either  their  anterior  or  posterior  portion 
may  be  irregularly  developed,  and  be  either  too  high  or  too  low.  Besides, 
the  articulating  surfaces  are  sometimes  too  convex.  Thus  the  causes  of 
both  kyphosis  and  scoliosis  are  amply  furnished,  and  complications  of  the 
two  are  quite  frequent,  and  the  deformities  resulting  therefrom  quite  for- 
midable. Scoliosis  is  mostly  to  the  left;  kyphosis  generally  complicated 
with  lordosis,  and  sometimes  the  vertebral  column  exhibits  a  spiral 
shape. 

The  ribs  of  the  convex  half  are  prominent  and  divergent,  those  of  the 
concave  side  flattened  and  parallel.  The  two  halves  of  the  chest  are 
therefore  very  unequal  indeed.     Muscular  traction,  atmospheric  pressure, 
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the  elastic  traction  of  the  lungs,  the  presence  of  pulmonary  complicationsj, 
and  the  pressure  from  below  on  the  part  of  the  enlarged  viscera  of  the 
aMominal  cavity,  come  also  in  for  a  considerable  share  in  the  completion 
of  the  deformity. 

The  ribs  and  the  sternum  aggravate  it  considerably.  Even  without 
any  affection  of  the  vertebral  column  they  suffer  seriously  from  the  gen- 
eral affection.  The  manubrium  is  thickened  and  drawn  inward,  the  ensi- 
form  process  protuberant,  the  sternum  often  swelled  and  painful  to  the 
touch.  The  ribs  are  sensitive  to  the  touch  on  one  or  both  sides.  The 
child  cries  when  taken  up  or  when  fearing  to  be  taken  up.  The  costo- 
cartilaginous  junctures  are  thickened,  mainly  so  from  the  fourth  to  the 
eighth  ribs.  The  insertion  of  the  diaphragm  becomes  soon  perceptible 
by  a  deep  groove  around  the  chest.  The  anterior  portion  of  the  ribs 
is  flattened,  posteriorly  they  are  inserted  at  acute  angles.  Tlius  the  intra- 
thoracic space  becomes  narrow,  the  sternum  with  the  costal  cartilages  is 
pressed  forward  (pigeon  breast,  pectus  carinatum),  the  thorax  is  deprived  of 
its  elliptical  shape  and  becomes  triangular,  the  dorsal  aspect  being  flattened, 
and  the  distance  between  the  vertebral  column  and  the  sternum  increased. 
Below  the  diaphragmatic  groove  the  thorax  expands,  the  liver  and  other 
abdominal  organs  crowding  the  ribs  outward.  All  sorts  of  changes  are 
experienced  by  the  ribs  in  these  conditions.  Parts  of  them  are  flattened, 
parts  undergo  infraction,  parts  are  even  concave;  they  are  bent  and 
twisted,  now  and  then  to  such  an  extent  as  to  turn  the  concave  side  out, 
the  convex  surface  in.  In  addition  to  all  this,  the  scapula  is  big  and 
clumsy  and  protuberant,  the  clavicle  considerably  bent  and  frequently 
infracted,  and  not  rarely  covered  with  genuine  callus. 

That  the  respiratory  and  circulatory  organs  must  suffer  from  sucli 
anomalies,  though  they  be  not  excessive,  is  certain.  The  heart  is 
crowded  by  the  i^-atteuing  of  the  ribs  and  the  contraction  of  the  thoracic 
cavity.  Its  beat  is  visible  over  a  large  surface,  and  its  percussion  dulness 
is  extended  over  its  normal  space,  though  no  enlargement  have  taken 
place.  This,  however,  is  very  apt  to  occur  after  some  time  by  over- 
exertion. The  latter  is  increased  by  the  condition  of  the  respiratory 
organs.  The  ribs  being  flexible,  the  chest  contracted  and  compressed, 
the  diaphragm  raised,  the  respiratory  muscles  feeble,  respiration  is  insuf- 
ficient, even  without  the  presence  of  any  further  complications;  thus 
dyspnoea  and  a  certain  amount  of  cyanosis  are  frequently  met  with  in 
consequence  of  tlie  anatomical  changes  only.  In  addition  to  this,  there 
is  from  the  beginning  a  tendency  to  catarrhal  and  inflammatory  condi- 
tions Even  without  any  deformity  the  rachitical  process  is  accom- 
panied from  an  early  time  with  bronchial  and  tracheal  catarrh.  A 
chronic  cougli  in  an  infant,  with  very  little  or  no  fever,  disappearing  and 
returning,  mostly  with  copious  secretion — which,  however,  is  swallowed 
as  soon  as  it  reaches  the  pharynx — rouses  the  suspicion  of  general 
rachitis.  It  is  often  complicated  with  extensive  dulness  over  the  manu- 
brium sterni,  due  (to  rachitical  thickening  of  this  bone  and)  mostly  to  the 
l^ersistence  of  a  large  size  of  the  thymus  gland ;  and  also  with  enlarge- 
ment of  the  bronchial  and  tracheal  glands,  the  latter  of  which  are  often 
accessible  to  recognition  by  percussion.  They  are  to  be  looked  upon  as  a 
frequent  occurrence  in  rachitis,  though  no  associated  diseases  leading  to  their 
enlargement  have  been  noticed.     They  and  the  chronic  tracheo-brouchial 
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catarrh  are  closely  dependent  upon  each  other.  They  are  each  others 
both  cause  and  efiect.  Neither  of'  them,  however,  remain  uncomplicated. 
Catarrh  grows  into  broncho-pneumonia,  with  frequent  returns.  Atelec- 
tasis, interstitial  pneumonia,  dilatation  of  bronchi,  and  pulmonary  con- 
sumption are  often  traceable  to  such  apparently  slight  catarrhs,  which, 
when  not  recognized  as  depending  on  their  constitutional  cause,  cannot 
be  removed.  Nor  are  the  cases  of  miliary  tuberculosis,  resulting  from 
caseous  degeneration  of  rachitical  glands,  very  exceptional. 

The  anatomical  changes  in  the  abdominal  viscera  may  be  due  to  the 
preparatory  diseases  or  the  complications  of  rachitis ;  but,  at  all  events, 
the  abdomen  yields  a  number  of  changes  visible  through  the  whole  dura- 
tion of  rachitis.  It  is  very  large ;  its  size  is  due  to  the  contraction  of 
the  thoracic  cavity  and  the  downward  pressure  of  the  chest-wall  upon 
the  contents  of  the  abdominal  cavity.  It  is  also  due  to  the  changes 
wrought  by  rachitis  in  the  pelvis.  Softening  of  bones  and  synchondroses, 
torsion,  the  weight  of  the  trunk,  and  the  pressure  of  the  femora  from 
below  produce  the  change  of  the  pelvis  so  well  known  and  much  feared 
in  the  parturient  female.  The  promontory  and  sacrum  are  pushed  in, 
the  arcus  pubis  is  large,  the  pelvis  asymmetric;  the  small  pelvis  is  con- 
tracted, the  large  pelvis  broader.  Thus,  the  small  pelvis  has  no  room 
for  viscera,  which,  then,  are  crowded  upward.  The  digestive  disorders 
which  gave  rise  to,  or  formed  the  first  stage  of,  rachitis  result  in  the 
accumulation  of  gas ;  the  scrobiculus  cordis  is  greatly  expanded.  The 
liver  ^  is  large,  congested,  and  in  fatty  degeneration.  The  latter  is  the 
more  frequent  the  more  a  certain  degree  of  fatty  condition  is  a  normal 
attribute  of  every  infant  liver.  When  the  liver  is  found  but  small  in 
post-mortem  examination,  it  is  so  because  of  the  general  anaemia  and 
emaciation.  Sometimes  it  is  amyloid,  as  are  also  the  spleen  (mostly 
hyperplastic  only),  the  kidneys,  and  the  arteries  of  the  intestines  in  many 
instances. 

The  alimentary  tract  is  the  seat  of  many  changes  recognizable  during 
life.  The  tonsils  are  often  large.  The  tongue  is  seldom  coated  to  an 
unusual  degree.  On  it  are  found  little  islands,  red,  marginated,  deprived 
of  epithelium.  They  will  increase  in  size  and  number  and  extend  back- 
ward. They  will  heal  and  reappear.  They  are  by  no  means  syphilitic, 
as  Parrot  would  have  it,  and  correspond  exactly  with  the  erosions  near 
the  solitary  glands  and  those  of  Lieberkiihn  in  the  intestinal  part,  which 
mean  nothing  else  but  a  nutritive  disorder  of  the  epithelia,  and  give  rise 
to  nothing  worse  than  incompetency  of  absorption  in  that  locality  and 
abnormal  secretion.  The  stomach  is  in  a  condition  of  chronic  catarrh, 
sometimes  dilated.  Acid  dyspepsia  is  frequent.  Anorexia  and  bulimia 
will  alternate.  Feces  contain  an  abnormally  large  amount  of  lime.  Diar- 
rhoea and  constipation  wdll  follow  each  other  in  short  intervals.  The 
former  owes  its  origin  to  faulty  ingesta  or  chronic  catarrh ;  the  latter, 
sometimes  to  improper  food,  but  more  generally  to  muscular  insufficiency. 

^  Dr.  Norman  Moore  presented  a  cast  and  drawing  to  the  Pathological  Society  of 
London  {Trans.,  vol.  xxxiv.,  1883,  p.  185)  showing  how  considerable  may  be  the  digres- 
sions of  the  diaphragm  and  local  pressure  upon  the  liver  in  a  case  of  rickets.  Three 
large  beads  caused  as  many  projections  from  the  under  side  of  the  diaphragm,  and 
corresponded  with  local  thickenings  of  the  capsule  of  the  liver,  probably  produced  by 
the  continued  pressure  through  the  diaphragm  of  the  beads,  which  were  on  the  seventh, 
eighth,  and  ninth  ribs,  and  the  largest  of  which  was  equal  in  size  to  a  hazel-nut. 
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This  condition  has  not  been  estimated  at  its  proper  value.  Besides 
myself/  nobody  but  Bohn  has  paid  the  attention  to  it  which  it  deserves. 
Here,  again,  I  have  to  insist  that  rachitis  is  a  disease  of  the  whole  system, 
and  not  exclusively  of  the  bones.  Indeed,  the  muscular  system  is 
amongst  the  first  to  suffer.  In  the  same  way  in  which  the  voluntary 
muscles  are  not  competent  to  raise  and  support  the  head  or  to  allow  a 
baby  to  sit  up  w^ithout  a  functional  kyphosis,  the  involuntary  muscles  of 
the  intestine  are  too  feeble  for  normal  peristalsis.  The  infant  of  a  month 
or  two  months  of  age  may  have  had  normal  and  sufficiently  numerous 
evacuations ;  gradually,  however,  constipation  sets  in ;  the  feces  become 
dry,  but  are  perhaps  not  much  changed  otherwise.  If  no  other  cause  be 
apparent,  the  suspicion  of  rachitical  constipation  is  justified.  Seldom, 
however,  after  it  has  lasted  some  time — and  only  after  some  time  has 
elapsed  relief  will  be  sought — it  will  remain  alone.  Other  symptoms 
of  rachitis  will  turn  up  and  the  case  be  easily  recognized.  This  con- 
stipation is  an  early  symptom,  as  early  as  thoracic  grooving  or  craniotabes. 
Very  often  it  precedes  both — is,  in  fact,  the  very  first  symptom — and 
ought  therefore  be  known  and  recognized  in  time. 

The  kidneys  have  been  mentioned  above.  They  are  often  found  rather 
large.  Though  the  fact  has  been  alluded  to  before,  I  wnll  here  again 
state  that  it  has  always  been  the  general  impression  that  the  amount  of 
lime  eliminated  in  the  urine  of  rachitic  children  is  excessive.  The 
reverse  of  that  is  true.  Scemaun  and  Lander  have  proved  beyond  dis- 
pute that  in  most  stages  of  rachitis  there  is  less  than  the  normal  amount 
of  lime  in  the  urine.  Thus,  the  theory  that  lime  is  eliminated  by  an 
excess  of  acids  in  the  blood  is  proven  to  be  incorrect.  But  it  is  a  fact 
that  the  rachitical  bone  contains  a  proportionately  small  amount  of  lime. 
The  conclusion  is,  then,  that  its  introduction  must  have  been  diminished. 
On  the  other  hand,  every  article  of  food  contains  a  large  amount  of  lime, 
which  might  be  introduced  into  the  circulation  if  digestion  be  not  at 
fault.  The  fact  is,  that  a  large  amount  of  lime  introduced  is  not  utilized, 
and  is  eliminated  with  the  feces. 

In  connection  w^ith  these  facts  the  following  will  be  found  veiy  inter- 
esting. It  has  been  found  by  Bunge  that  when  potassium,  with  the 
exception  of  chloride  of  potassium,  meets  chloride  of  sodium,  the  two 
will  exchange  their  acids,  so  as  to  form  chloride  of  potassium  and  phos- 
phate of  sodium.  They  will  be  found  in  the  blood  also,  will  be  elimi- 
nated as  such,  and  result  in  a  comparative  absence  of  chloride  of  sodium 
from  the  serum  of  the  blood.  Now,  comparative  absence  of  chloride  of 
sodium  diminishes  the  possibility  of  the  development  of  hydrochloric 
acid.  Thus,  it  is  not  a  surplus  of  acid,  but  a  lack  of  hydrochloric  acid, 
which  results  from  such  chemical  combinations.  If  such  be  the  case, 
calcium  salts  are  not  absorbed  sufficiently.  Thus,  they  will  appear  in  the 
feces,  and  not  even  be  absorbed  in  the  intestines,  because  of  the  alkalinity 
of  the  intestinal  secretion,  by  which  the  lime  cannot  be  dissolved.  The 
more  lime,  then,  is  introduced  under  these  circumstances,  the  greater  the 
incumbrance  to  digestion. 

The  correct  proportion  between  chlorine,  phosphorus,  potassium,  and 
sodium  is  certainly  exhibited  in  woman's  milk.  There  is  lime  enough  in 
even  the  iKwrest  article  of  that  kind.     But  indigestion  brought  on  by 

>  Jour.  Obst.,  etc.,  Au/j.,  1869. 
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woman's  milk  in  a  disordered  condition  or  by  any  other  cause  will  pre- 
v^ent  the  absorption  of  lime  when  a  superabundance  of  phosphorus  and 
potassium  disturbs  the  formation  of  hydrochloric  acid.  In  these  cases  not 
only  the  development  of  the  bones,  but  also  that  of  the  muscles,  is  dis- 
turbed. The  latter  is  of  great  importance  in  regard  to  circulation, 
because  a  large  part  of  the  circulation  depends  on  the  pressure  on  the 
part  of  the  muscular  fibres  exerted  on  the  small  blood-vessels.  These 
facts  have  been  the  reason  why  I  insist  upon  the  addition  of  chloride  of 
sodium  to  the  food  of  infants  and  children,  particularly  those  who  are 
fed  on  cow's  milk;  for  cow's  milk  and  vegetables  contain  a  relative 
superabundance  of  potassium  compared  with  sodium.  Even  adults  will 
find  cow's  milk  very  much  more  digestible  by  adding  table-salt  to  it. 

The  extremities  begin  to  suffer  at  a  later  period  than  the  ribs  and 
cranium.  The  opinion  of  Guerin,  that  the  rachitical  process  begins  in 
the  lower  extremities  and  ascends  gradually,  is  erroneous.  It  cannot 
even  be  stated  that  the  lower  extremities  are  affected  sooner  than  the 
upper.  There  is  no  regularity  at  all ;  it  is  not  even  necessary  that  all 
the  osseous  tissue  should  fall  sick.  But  this  can  be  taken  as  a  fact,  that 
hands  and  feet,  and  particularly  the  phalanges,  are  the  latest  to  undergo 
the  rachitical  change.  First  in  the  line  of  morbid  alteration  of  the 
bones  are  the  epiphyses,  mainly  of  the  tibia,  fibula,  radius,  and  ulna. 
Their  integument  appears  to  be  thin ;  now  and  then  the  cutaneous  veins 
are  dilated.  The  periosteum  of  the  diaphysis  becomes  thick,  softened, 
and  painful  to  the  touch  and  pressure,  its  compact  layer  thin,  the  medul- 
lary space  large,  the  whole  bone  flexible,  at  the  same  time  that  the  liga- 
mentous apparatus  of  the  joint  becomes  softened  and  flabby.  At  this 
time  babies  are  greatly  admired  and  applauded  for  the  facility  with  which 
they  introduce  their  feet  into  their  mouths.  For  at  the  same  time  the 
bones  begin  to  curve  under  the  influence  of  the  flexor  muscles,  which  are 
always  stronger,  as  they  do  in  later  months  under  the  weight  of  the  body 
when  the  child  begins  to  walk.  The  curvature  is  not  always  a  mere 
arching,  but  sometimes  the  result  of  infraction  (green-stick  fracture),  a 
complete  fracture  not  being  accomplished  because  both  of  the  softness  of 
the  osseous  tissue  and  the  resistance  on  the  part  of  the  thickened  and 
softened  periosteum.  Both  the  legs  and  forearm  bend  on  the  external 
side,  the  resulting  concavity  looking  inward.  The  humerus  bends  in  a 
direction  opposite  to  tliat  of  the  forearm ;  the  thigh,  usually  outward  and 
forward. 

The  attempts  at  locomotion  are  often  the  causes  of  quite  preposterous 
anomalies ;  creeping,  sliding,  walking,  turn  the  extremities  in  such  unex- 
pected directions  that  talipes  valgus,  genu  valgum,  and  now  and  then 
double  curvatures,  are  the  results.  These,  however,  may  not  always  be 
very  marked,  but  there  is  one  change  in  the  rachitical  bone  which  is 
constant — ^viz.  the  impairment  of  longitudinal  growth.  In  every  case 
the  diaphyses  remain  abnormally  short,  and  the  proportion  of  the  several 
parts  of  the  body  are  thereby  disturbed.  Chiari  measured  parts  of  the 
skeleton  of  a  rachitical  woman  of  twenty-six  years  who  was  nine  years 
old  before  she  could  walk.  Her  height  was  116  centimeters,  the  length 
of  the  lower  extremities  42,  femur  23,  tibia  15,  fibula  20,  humerus  16, 
right  radius  12.5,  left  radius  11,  right  ulna  15,  left  ulna  14  centimeters. 
In  a  second  case  the  parts  of  the  skeleton  were  measured  after  they  had 
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been  extended  'witli  great  care.  The  riglit  arm  from  the  acromion  to  tlie 
middle  finger  (inch)  was  39  centimeters,  the  left  38 ;  the  right  lower 
extremity  from  the  trochanter  to  large  toe  (iucl.)  39,  the  left  41. 

The  skin  participates  in  the  general  nutritive  disorder.  It  is  soft  and 
flabby.  In  those  infants  who  become  rachitical  gradually  while  proving 
their  malnutrition  by  the  accumulation  of  large  quantities  of  fat,  it 
exhibits  a  certain  degree  of  consistency.  When  rachitis  develops  in  the 
second  half  of  the  first  year  or  later,  with  the  general  emaciation  the 
skin  appears  very  thin,  flabby,  unelastic.  The  veins  are  generally  large. 
Complications  with  eczema  and  impetigo  are  very  frequent ;  where  they 
are  found  the  glandular  swellings  of  the  neck  and  below  are  still  more 
marked  than  in  uncomplicated  cases.  Circumscribed  alopecia  is  some- 
times found  (not  to  speak'of  the  extensive  baldness  of  the  occiput).  It 
is  not  attended  with  or  depending  on  the  microsporon  Audouiui,  but  the 
result  of  a  tropho-neurosis.  In  the  hair  Rindfleisch  found  fat-globules 
between  its  inferior  and  central  third.  Then  it  would  break,  the  axial 
evolution  would  cease,  and  the  end  become  bulbous  by  the  new  formation 
of  cells. 


Acute  Rachitis. 

There  is  a  form  of  rachitis  which  rnay  be,  and  has  been,  called  multi- 
ple epiphysitis  or  multiple  periostitis  of  the  articular  ends  of  the  long 
bones.  The  changes  which  in  the  usual  form  of  rachitis  require  months 
to  develop  take  place  in  a  very  short  time.  Not  infrequently  the  children 
were  quite  well  before  they  were  taken  with  this  peculiar  affection. 
Cases  have  been  known  to  occur  between  the  fourth  and  twenty-fourth 
months  of  life,  and  to  last  from  two  to  six  weeks,  or  just  as  many 
months.  They  have  been  known  to  get  well,  or  a  few  of  them  terminate 
fatally.  They  are  accompanied  with  fever  and  rapid  pulse,  perspiration, 
now  and  then  with  diarrhoea,  with  eager  or  reduced  appetites.  At  the 
same  time  the  epiphyses  swell  very  rapidly,  and  are  painful.  The  same 
is  true  of  the  diaphyses  and  the  flat  bones  of  the  head.  Many  authors 
do  not  recognize  this  form  as  an  independent  variety.  Some  call  it  an 
acute  initial  stage  of  certain  cases  of  rachitis,  as  they  are  not  infre- 
quently found  in  infants  which  exhibit  a  very  rapid  growth.  Some  have 
taken  it  as  an  independent  disease,  developed  on  the  basis  of  a  constitu- 
tional disposition ;  some  look  upon  it  as  a  very  intense  acute  form  of 
rachitis ;  others,  as  an  intense  growth  of  the  osseous  tissue  only.  Others 
call  it  an  inflammation  of  the  bone.  Some  refer  it  to  hereditary  syph- 
ilis, and  a  few  to  the  influence  of  malaria.  That  the  disease  is  epiphysitis 
and  periostitis  there  is  no  doubt.  T  do  not  hesitate  to  claim  it  as 
rachitis,  for  epiphysitis  and  periostitis  of  early  age  not  of  rachitical 
basis  are  not  apt  to  run  such  a  favorable  course  as  this  form  frequently 
does.  The  cases  complicated  with  subperiosteal  hemorrhages  are  claimed 
as  scurvy  by  Th.  Barlow. 

The  differences  of  opinion  would  probably  not  have  been  so  great  if 
every  author  had  seen  all  the  cases  of  the  other  observers.  It  will  not 
do  to  judge  of  unobserved  cases  by  the  light  shed  by  a  single  case  under 
one's  own  observation.     I  have  seen  cases  of  acute  rachitis  which  were 
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llie  initial  stages  of  general  rachitis,  and  have  observed  those  of  local  or 
multiple  epiphysitis,  mainly  after  infections  fevers,  which  were  diagnos- 
tic^ited  as  such.  They  are,  however,  very  uncommon.  But  even  without  a 
preceding  infectious  fever,  such  as  scarlatina  or  more  frequently  typhoid 
fever,  there  are  unexplained  cases  of  rachitis  and  deformity.  Thus,  R. 
Barwell  had  some  before  the  Pathological  Society  of  London,^  which  are 
positive  proofs  that  some  forms  of  ostitis  may  occur  and  result  in  the 
most  formidable  deformities  without  being  rachitical.  A  girl  of  seven- 
teen years  was  perfectly  well  formed  up  to  the  age  of  two  and  a  half  or 
three  years.  A  fter  that  time  the  deformities  began  to  develop,  and  did 
not  change  after  she  was  thirteen,  at  which  time  the  author  saw  her  the 
first  time. 

Her  left  humerus  measured   7f  inches  from  shoulder  to  elbow  ;  distance  6} 
right      "  "         7^      "        "  "  "  "        4J 

left  tibia  "       10        "        "        knee  to  ankle;  "        7^ 

right    ''  "         9^      "        '*  "  "  "        4i 

Her  bones  were  always  very  brittle.  When  she  was  between  nine  and 
thirteen  she  broke  her  arms  four  times  and  her  lower  limbs  on  several 
occasions.  A  male  patient  of  twenty-two  years,  who  was  born  healthy 
and  well  formed,  continued  thus  until  five  years  of  age,  when  he  was 
attacked  with  a  fever,  after  which  his  bones  became  soft  and  bent. 
Osteotomy  was  performed  on  him,  and  the  femora  were  found  to  be 
mere  thin  shells  of  bones  surrounding  cavities  containing  great  quantities 
of  medulla,  which  flowed  out  of  the  wound  as  oil ;  five  ounces  were  dis- 
charged at  once.  In  both  cases  there  appeared  to  be  a  hypertrophy  of 
the  medulla  at  the  expense  of  the  bone-substance — a  condition  which 
Barwell  proposes  to  call  eccentric  atrophy.  "  While  these  subjects  are 
still  youthful  very  little  bone-earth  is  deposited,  or  at  least  remains  in 
the  very  thin  layer  of  osseous  tissue  that  subsists.  The  relationship 
between  infantile  ostitis  and  extreme  development  of  the  intraosseous 
fat,  though  well  known,  is  still  occult ;  neither  should  we  lose  sight  of 
the  possibility  that  the  softening  process  of  ostitis  may  be  due  to  a  fatty 
acid.  Now,  fatty  ostitis  usually  occurs  in  epiphyses.  In  these  cases  the 
shafts  were  affected." 

Prognosis. — The  course  and  the  prognosis  of  rachitis  are,  as  a  rule, 
favorable,  but  they  change  according  to  the  degree  and  locality  of  the 
affection  and  the  age  of  the  patient.  Generally  there  is  neither  fever 
nor  rapid  exhaustion.  But  the  process  lasts  for  months  and  even  years. 
In  favorable  cases,  when  recovery  takes  place  the  teeth  will  grow  faster, 
the  bones  become  firmer,  the  epiphyses  will  diminish  in  relative  size,  the 
bowels  become  regular.  But  the  length  of  the  bones  is,  and  remains, 
reduced,  and  the  head  remains  large  as  compared  with  the  length  of  the 
body.  Not  only  are  the  bones  of  normal  firmness,  but  the  compact  sub- 
stance undergoes  a  process  of  hardening  called  eburnation  by  Gu^rin. 
The  internal  organs  also  become  very  active,  perhaps  because  the  total 
amount  of  blood  has  to  supply  only  a  body  less  extended  in  length. 
Nor  does  the  brain  suffer  after  complete  recovery  has  taken  place.  On 
the  contrary,  it  appears  that  the  somewhat  more  than  normal  vascidiir 
dilatation,  which  under  unfavorable  circumstances  leads  to  effusion,  is 

1  Tram.,  xxxiv.,  1883,  pp.  203-208. 
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frequently  apt  to  nourish  the  organ  of  intellect  up  to  a  higher  standard. 
In  all  cases  of  rachitis,  however,  the  curvatures  of  the  extremities  will 
not  disappear  altogether,  while  mild  ones,  it  is  true,  are  hardly  recogniz- 
able in  advanced  age.  Curvature  of  the  ribs  and  of  the  vertebral 
column,  however,  will  remain,  and  interfere  with  the  expansion  and  the 
normal  functions  of  the  lungs  and  heart.  In  regard  to  the  lungs,  it 
appears  that  in  many  cases  they  do  not  find  sufficient  space  to  expand. 
As  far  as  the  heart  is  concerned,  it  touches  the  flattened,  no  longer 
elliptic,  chest-wall  over  a  larger  surface,  and  is  very  apt  to  give  rise  to 
the  suspicion  of  enlargement  in  consequence  of  extended  dulness  on  per- 
cussion. The  rachitic  pelvis  is  w^ell  known  to  the  obstetrician  for  the 
difficulties  it  gives  rise  to  during  parturition. 

Thus,  the  prognosis  would,  as  a  general  thing,  be  sufficiently  favorable 
if  it  were  not  for  the  number  of  complications  or  severe  symptoms. 
The  chronic  catarrh  of  the  lungs  accompanying  rachitis,  the  enlargement 
of  the  tmcheal  and  bronchial  glands  and  the  lymphatic  glands  in  general, 
are  apt  to  lead  to  inflammatory  disease  of  the  lungs,  which,  after  having 
returned  several  times,  leads  to  infiltration  of  the  lungs  with  caseous 
deposits,  and  not  infrequently  results  in  phthisis.  The  nervous  symp- 
toms accompanying  craniotabes  may  prove  very  dangerous.  Spasm  of 
the  larynx  and  laryngismus  stridulus  may  prove  fatal  in  a  single  attack 
by  suffocation,  or  general  convulsion  may  set  in  during  an  attack  of 
laryngismus  or  without  it,  in  which  the  child  may  perish.  Therefore 
the  prognosis  in  every  case  of  laryngismus  and  in  every  case  of  cranio- 
tabes has  to  be  very  guarded.  It  is  my  rule  to  wait  from  six  to  eiglit 
weeks  before  giving  expression  to  a  decided  prognosis,  because  during 
that  time  medicinal  and  dietetic  treatment  will  probably  have  resulted  in 
such  an  improvement  of  the  symptoms  and  condition  as  to  render  the 
prognosis  more  favorable.  Under  no  circumstances,  however,  ought  we 
to  lose  sight  of  the  fact  that,  though  rachitis  may  disappear,  the  causes 
leading  to  it  may  still  linger  on.  Defective  nutrition,  diseases  of  the 
lungs,  and  intestinal  affections  which  gave  rise  to  or  accompanied  rachitis 
will  complicate  the  prognosis,  though  rachitis  itself,  as  far  as  the  bones 
were  concerned,  be  no  longer  in  existence. 

Treatment. — To  meet  the  cause  of  a  disease  by  preventive  measures 
is  the  main  object  and  duty  of  the  physician.  He  thus  either  obviates  a 
malady  or  relieves  and  shortens  it.  Now,  if  the  original  disposition  to 
rachitis,  as  has  been  suggested,  is  to  be  looked  for  in  early  iutra-uterine 
life,  when  the  blood-vessels  begin  to  form  and  to  develop,  we  know  of  no 
treatment  directed  to  the  pregnant  woman  or  uterus  which  promises  any 
favorable  result.  But  the  more  we  recognize  an  anatomical  cause  of  the 
chronic  disorder,  the  more  we  can  appreciate  the  influence  upon  the  child 
of  previous  rachitis  in  the  mother,  and  are  justified  in  emphasizing  the 
ne<xissity  on  the  part  of  the  woman  to  be  healthy  when  she  gets  married, 
and  to  remain  so  while  she  is  pregnant.  After  the  child  is  born  the 
most  frequent  cause  of  rachitis  is  found  within  the  diet  or  the  digestion 
of  the  patient.  To  attend  to  the  former  is  in  almost  every  instance 
equal  to  preventing  disorders  of  the  latter ;  for  most  of  the  digestive 
disturbances  during  infancy  and  childhood  are  the  direct  consequences 
of  errors  in  diet.  It  is,  however,  impossible  to  write  an  essay  on  infant 
diet  in  connection  with  our  subject.     I  have  elaborated  the  subject  in  my 
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Infant  Diet  (2d  ed.  1876),  Id  the  first  volume  of  Buck's  Hygiene,  aud 
of  C.  Gerhardt's  Handhuch  d,  Kinderk.  (2d  ed.  1882).  Still,  the  im- 
portance of  the  subject  requires  that  some  points  should  be  given,  be 
they  ever  so  aphoristic. 

The  best  food  for  an  infant,  under  ordinary  circumstances,  is  the  milk 
of  its  mother.  The  best  substitute  for  the  mother  is  a  wet-nurse. 
Woman's  milk  ought  not  to  be  dispensed  with  when  there  is  the  slight- 
est opportunity  to  obtain  it,  particularly  when  the  family  history  is  not 
good  and  nutritive  disorders  are  known  to  exist,  or  to  have  existed,  in 
any  of  its  members.  When  it  cannot  be  had,  artificial  food  must  take 
its  place,  and  it  is  in  the  selection  of  it  where  most  mistakes  are  con- 
stantly made.  This  much  is  certain,  that  without  animal's  milk  no  infant 
can  or  ought  to  be  brought  up ;  as  ass's  milk  can  be  had  only  exception- 
ally, and  dog's  milk,  which  has  been  said  to  cure  rachitis,  is  still  less 
available,  the  milk  of  either  goat  or  cow  must  be  utilized.  The  former 
ought  not  to  be  selected  if  the  latter  is  within  reach,  mainly  for  the  rea- 
son that  it  contains,  besides  other  objectionable  features  which  it  possesses 
in  common  with  cow's  milk,  an  enormous  percentage  of  fat.  Cow's  milk 
differs  in  this  from  woman's  milk,  that  it  contains  more  fat,  more  casein, 
more  potassium,  and  less  sugar  than  the  latter,  and  that  its  very  casein  is 
not  only  different  in  quantity,  but  also  in  chemical  properties.  Even  the 
reaction  of  the  two  milks  is  not  the  same,  woman's  milk  being  always 
alkaline,  cow's  milk  often  either  neutral  or  amphoteric,  and  liable  to  acid- 
ulate within  a  short  time.  Thus,  the  dilution  of  cow's  milk  with  water 
alone  yields  no  equivalent  at  all  of  woman's  milk,  though  the  dilution 
be  large  enough  to  reduce  the  amount  of  casein  in  the  mixture  to  the 
requisite  percentage  of  one,  and  one  only,  in  a  hundred.  The  addition 
of  sugar  (loaf-sugar)  and  of  table-salt,  and  sometimes  alkali  (bicarbonate 
of  sodium  or  lime-water,  according  to  special  circumstances),  is  the  least 
that  can  be  insisted  upon.  Besides,  the  cow's  milk  must  be  boiled  to 
prevent  its  turning  sour  too  rapidly,  and  this  process  may  be  repeated  to 
advantage  several  times  in  the  course  of  the  day.  Instead  of  water,  some 
glutinous  substance  must  be  used  for  the  purpose  of  diluting  cow's  milk. 
As  its  casein  coagulates  in  hard,  bulky  curds,  while  woman's  milk  coag- 
ulates in  small  and  soft  flakes,  some  substance  ought  to  be  selected  which 
keeps  its  casein  in  suspension  and  prevents  it  from  curdling  in  firm  and 
large  masses.  Such  substances  are  gum-arabic,  gelatin,  and  the  fari- 
nacea.  Of  the  latter,  all  such  must  be  avoided  which  contain  a  large  per- 
centage of  amylum.  The  younger  the  baby,  the  l^sjsjtjn  a  fit  condition^ 
to_digest  starch ;  thus  arrowroot,  rice,  and  potatoes^ught  to  be  shunned. 
The  vei'y  best  of  all  farinacea  to  be  used  in  diluting  cow's  milk  are  barley 
and  oatmeal.  A  thin  decoction  of  either  contains  a  great  deal  of  both 
nutritious  and  glutinous  elements,  the  former  to  be  employed  under  ordi- 
nary circumstances,  the  latter  to  take  its  place  where  there  is,  on  the  part 
of  the  baby,  an  unusual  tendency  to  constipation.  The  decoction  may 
be  made  of  from  one  to  three  teaspoonfuls  of  either  in  a  pint  of  water ; 
boil  with  a  little  salt,  and  stir,  from  twelve  to  twenty  minutes,  and  strain 
through  a  coarse  cloth.  It  ought  to  be  thin  and  transparent.  Then  mix 
with  cow's  milk  in  different  proportions  according  to  the  age  of  the  baby. 
Four  parts  of  the  decoction,  quite  thin,  and  one  of  milk  (always  with 
loaf-sugar),  for  a  newly-born,  equal  parts  for  an  infant  of  six  months, 
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and  gradual  changes  between  these  two  periods,  will  be  found  satisfactory. 
Whenever  there  is  a  prevalence  of  curd  in  the  passage  the  percentage  in 
the  food  of  cow's  milk  must  be  reduced,  and  now  and  then  such  medi- 
cinal correctives  resorted  to  as  will  improve  a  disturbed  digestion.  Care 
ought  to  be  taken  lest  for  the  newly-born  or  quite  young  the  preparations 
of  barley  offered  for  sale  contain  too  much  starch.  The  whiter  they  are, 
the  more  unfit  for  the  use  of  the  very  young,  for  the  centre  of  the  grain 
contains  the  white  and  soft  amylum  in  preference  to  the  nitrogenous  sub- 
stances w^iich  are  found  near  the  husk.  Thus,  it  is  safest  to  grind,  on 
one's  own  coffee-grinder,  the  whole  barley,  but  little  deprived  of  its 
husk,  and  thus  secure  the  most  nutritious  part  of  the  grain,  which  is 
thrown  out  by  the  manufacturer  of  the  ornamental  and  tidy  packages 
offered  for  sale.  But  very  few  cases  will  ever  occur  in  which  the  mix- 
tures I  recommend  will  not  be  tolerated.  In  a  few  of  them,  in  very 
young  infants,  the  composition  recommended  by  Meigs  ^  has  proved  suc- 
cessful. It  consists  of  three  parts  of  a  solution  of  milk-sugar  (Sxvijf  in 
Oj  of  water),  two  parts  of  cream,  two  of  lime-water,  and  one  part  of 
milk.  For  each  feeding  he  recommends  three  tablespoonfuls  of  the 
sugar  solution,  two  of  lime-water,  two  of  cream,  and  one  of  milk :  mix 
and  warm.  The  baby  may  taJce  all  of  it,  or  one-half,  or  three-fourths. 
The  recommendations  given  above  are  based  on  a  long  experience,  and 
the  simplicity,  cheapness,  and  facility  of  preparation  of  the  articles.  The 
substitutes  offered  for  sale  under  the  title  of  infant  foods  are  in  part 
worthless,  all  of  them  expensive  when  compared  with  the  simple  articles 
recommend(Ki  by  me,  and  not  recognizable  as  to  their  uniformity  and 
compounds.  But  no  matter  how  appropriate  my  mixture  may  be,  it  is 
always  for  the  young  infant  to  be  considered  as  a  makeshift.  It  is  to  be 
used  as  a  representative  of  mother's  milk  only  when  this  cannot  be  had. 
Therefore  it  is  better  to  alternate  with  breast-milk  when  this  is  secreted 
in  but  an  insufficient  quantity.  Some  good  breast-milk  is  better  than 
none  at  all ;  but  with  this  proviso,  that  it  is  good.  There  are  some  milks 
either  too  watery  or  too  dense  and  white.  The  former  will  produce  diar- 
rhoea, the  latter  hard  and  dense  curd.  The  former  may  be  improved  by 
feeding  and  strengthening  an  anaemic  and  overworked  mother;  the 
latter,  by  giving  the  baby,  before  each  nursing,  a  tablespoonful  of  a 
mixture  of  barley-water  and  lime-water,  or,  when  it  produces  constipa- 
tion, lime-water  and  thoroughly  sweetened  oatmeal-water.  The  cases  in 
which  breast-milk,  such  as  can  be  had,  is  not  digested  by  the  infant  are 
rare,  but  they  will  occur.  In  them  the  proper  substitute  will  yield  a 
better  result  than  mother's  milk ;  for  mother's  milk  will  not  alway-s  be 
a  boon,  and  must  then  be  dispensed  with.  Particularly  is  this  so  when 
it  is  too  old.  Weaning  ought  to  take  place  when  the  first  group  or  the 
first  two  groups  of  teeth  have  made  their  appearance.  After  that  time 
mother's  milk  is  no  longer  the  proper  food,  and  instead  of  preventing 
indigestion  and  sickness  it  is  a  frequent  cause  of  them  and  of  rachitis. 
Instead  of  muscle,  it  will  then  give  fat,  and  the  large  fontanels  and  big 
head,  the  paleness  of  the  rotund  cheeks,  the  flabbiness  of  the  soft  abdo- 
men and  thighs,  will  tell  the  story  of  rachitical  disease  slowly  engendered 
by  the  j)ersistent  employment  of  an  improper  article  of  food.  I  cannot 
insist  too  often  on  this,  that  rachitis  may  develop  with  increasing  weiglt-^• 
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and  that  the  use  of  the  scales  alone  is  no  means  of  ascertaining  the 
healthy  condition  of  a  baby.  As  much  harm,  therefore,  can  be  done 
by  weaning  too  late  as  by  so  doing  too  early  or  too  abruptly. 

At  that  early  age  we  treat  of  here,  digestive  disorders  are  more  fre- 
quently the  results  of  improper  diet  than  of  a  primary  gastric  disturb- 
ance. But  when  the  latter  is  once  established  it  furnishes  its  own  indi- 
cations. A  frequent  occurrence,  together  with  a  general  gastric  catarrh, 
is  the  presence  of  fat  acids  in  the  stomach,  such  as  an  improper  amount 
of  lactic,  acetic,  butyric,  etc.  acids.  Before  digestion  can  be  anything 
like  normal  they  must  be  neutralized.  For  that  purpose  calcined  magne- 
sia, carbonate  and  bicarbonate  of  sodium,  prepared  chalk,  and  lime-water 
have  been  found  useful.  The  latter,  as  it  contains  but  a  trifle  of  lime, 
in  order  to  neutralize  must  be  given  in  larger  doses  than  is  usually  done ; 
a  tablespoonful  contains  but  a  quarter  of  a  grain  of  lime.  And  all  of 
the  alkalies  must  not  be  given  in  the  food  only,  but  also  between  meals. 
For  when  given  in  the  former  way  alone  it  neutralizes  the  abnormal  and 
injurious  acids,  together  with  the  normal  digestive  secretion,  the  lactic 
and  muriatic.  Not  infrequently,  when  the  infants  have  suffered  for 
some  time,  general  anaemia  will  set  in,  and  result  in  diminishing  the 
normal  secretions  of  the  mucous  membranes  (and  glands).  In  those 
cases  which  do  not  produce  their  own  gastric  juice  in  sufficient  quantity 
or  quality  pepsin  and  muriatic  acid  may  be  given  to  advantage.  In  these 
cases  the  plan  suggested  by  me  is  particularly  favorable — viz.  to  add  a 
fair  amount  of  chloride  of  sodium  (one-half  to  one  drachm  daily)  to  the 
infant's  food.  Also  that  of  I.  Rudisch  referred  to  by  me  previously,^ 
who  mixes  one  part  of  dilute  muriatic  acid  with  two  hundred  and  fifty 
of  water  and  five  hundred  of  milk,  and  then  boils  (one-half  teaspoonful 
of  dil.  mur.  acid,  one  pint  of  water,  one  quart  of  milk).  Again,  there 
are  the  cases  in  which  wine  and  the  bitter  tinctures,  which  are  known  to 
increase  the  secretion  of  gastric  juice,  render  valuable  service.  The 
addition  of  bismuth  to  any  of  the  proposed  plans  is  quite  welcome.  As 
a  disinfectant  and  a  mild  cover  on  sore  and  eroded  mucous  membranes  it 
has  an  equally  good  effect. 

Under  the  head  of  roborants  we  subsume  such  substances,  either  diet- 
etic or  remedial,  which  are  known  or  believed  to  add  to  the  ingredients 
of  the  organism  in  a  form  not  requiring  a  great  deal  of  change.  Rachit- 
ical  infants  require  them  at  an  early  period.  Meat-soups,  mainly  of 
beef,  and  of  mutton  in  complications  with  diarrhoea,  ought  to  be  given 
at  once  when  the  diagnosis  of  rachitis  becomes  clear  or  probable.  Any 
mode  of  preparation  will  prove  beneficial ;  the  best  way,  however,  is  to 
utilize  the  method  used  by  Liebig  in  making  what  he  called  beef-tea. 
A  quarter  of  a  pound  of  beef  or  more,  tender  and  lean,  cut  up  finely,  is 
mixed  with  a  cup  or  a  tumbler  of  water  and  from  five  to  seven  drops  of 
dilute  muriatic  acid.  Allow  it  to  stand  two  hours  and  macerate,  while 
stirring  up  now  and  then.  This  beef-tea  can  be  much  improved  upon 
by  boiling  it  a  few  minutes.  It  may  be  given  by  itself  or  mixed  with 
sweetened  and  salted  barley-water  or  the  usual  mess  of  barley-water  and 
milk  which  the  infant  has  been  taking  before.  Older  infants,  partic- 
ularly those  suffering  from  diarrhoea,  take  a  teaspoonful  of  raw  beef,  cut 
very  fine,  several  times  a  day.     It  ought  not  to  be  forgotten,  however, 
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that  the  danger  of  developing  taenia  medio-canellata  from  eating  raw 
beef  is  rather  great.  Peptonized  beef  preparations  are  valuable  in 
ui^ent  cases. 

Iron  must  not  be  given  during  any  attack  of  catarrhal  or  inflammatory 
fever.  The  carbonate  (cum  saccharo)  combines  very  well  with  bismuth  ; 
a  grain  three  times  a  day,  or  less,  will  answer  well.  The  citrate  of 
iron  and  quinine  (a  few  grains  daily)  can  be  given  a  long  time  in  suc- 
cession. The  syrup  of  the  iodide  of  iron  (three  times  a  day  as  many 
drops  as  the  baby  has  months  up  to  eight  or  ten),  in  sweetened  water  or 
in  sherry  or  malaga,  or  in  cod-liver  oil,  acts  very  favorably  when  the  case 
is,  as  so  frequently,  complicated  with  glandular  swelling. 

Cod-liver  oil,  one-half  to  one  teaspoonful  or  more,  three  times  a  day,  is 
a  trusted  roborant  in  rachitis,  and  will  remain  so.  Animal  oils  are  so 
much  more  homogeneous  to  the  animal  mucous  membrane  than  vegetable 
oil  that  they  have  but  little  of  the  purgative  effect  observed  when  the 
latter  are  given.  The  former  are  readily  absorbed,  and  thus  permit  the 
nitrogenous  ingesta  to  remain  in  store  for  the  formation  of  new  tissue, 
but  still  affect  the  intestinal  canal  sufficiently  to  counteract  constipation. 
As  the  latter  is  an  early  symptom  in  a  peculiarly  dangerous  form  of 
rachitis,  cod-liver  oil  ought  to  be  given  in  time  (in  craniotabes).  Diar- 
rhoea is  but  seldom  produced  by  it ;  if  so,  the  addition  of  a  grain  or  two 
of  bismuth  or  a  few  doses  of  phosphate  of  lime  (one  to  four  grains  each) 
daily,  may  suffice  to  render  the  movements  more  normal.  There  are 
but  few  cases  which  will  not  tolerate  cod-liver  oil  at  all.  The  pure  cod- 
liver  oil — no  mixtures,  no  emulsions — ought  to  be  given ;  the  large  quan- 
tities of  lime  added  to  it  in  the  nostrums  of  the  wholesale  apothecaries 
embarrass  digestion  and  bring  on  distressing  cases  of  constipation.  These 
mixtures  have  been  prepared  and  are  eulogized  on  the  plea  of  their  fur- 
nishing to  the  bones  the  wanting  phosphate  of  lime.  The  bones,  how- 
ever, as  we  have  seen  before,  are  not  grateful  enough  to  accept  the  service 
offered.  But  only  a  certain  amount  of  phosphate  of  lime  is  useful  in 
rachitis  and  in  digestive  disturbances.  In  small  doses  it  neutralizes  acids 
like  other  alkalies ;  its  phosphoric  acid  combines  with  sodium  very  easily, 
and  gives  rise  to  the  formation  of  glyco-phosphoric  acid,  which  is  of  very 
great  importance  in  the  digestive  qualities  of  the  upper  portion  of  the 
small  intestines. 

Plain  malt  extracts  will  be  well  tolerated  by  some  older  children.  The 
preparations  which  are  mixed  with  a  goodly  part  of  the  pharmacopoeia 
by  generous  manufacturers  are  to  be  condemned. 

Craniotabes  requires  some  special  care  in  regard  to  the  head.  The 
pillow  ought  to  be  soft,  but  not  hot ;  no  feather  pillow  is  permitted. 
The  copious  perspiration  of  the  scalp  requires  that  it  should  be  kept  cool, 
the  perspiration  wiped  off  frequently  to  avoid  its  condensing  into  water, 
and  the  flattening  side  of  the  head  may  be  imbedded  in  a  pillow  with  a 
corresponding  depression.  Copious  perspiration  indicates  the  frequent 
washing  with  vinegar  and  water  (1 :  5-6).  The  muscular  debility  com- 
mands great  caution.  The  baby  must  not  be  carried  on  the  arm,  but  on 
a  pillow  which  supports  both  back  and  head,  or  in  a  little  carriage.  No 
sitting  must  be  allowed  until  the  back  will  no  longer  bend  to  an  unusual 
degree.  No  walking  must  be  encouraged  at  any  time.  The  patients  will 
walk  when  their  time  has  come.     The  bones  are  so  fragile  that  great  care 
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is  needed  sometimes  not  to  fracture  or  to  infract  them  and  to  avoid  peri- 
osteal pain  in  lifting.  The  skin  must  undergo  some  training  by  gradually 
accustoming  the  little  patient  to  cool  water.  It  can  be  readily,  but  grad- 
ually, reduced  to  70°  for  a  bath  at  any  season.  The  addition  of  rock- 
or  table-salt  to  the  bath  is  a  welcome  stimulant.  And  fresh  air  ought  to 
be  granted  freely. 

Laryngismus  stridulus  shares  the  indications  for  treatment  furnished 
by  craniotabes.  The  general  treatment  remains  the  same.  Prominent 
symptoms  and  complications  ought  to  be  treated  besides;  constipation 
requires  the  more  attention  the  more  convulsive  attacks  of  any  descrip- 
tion may  arise  from  reflex  action.  The  general  nervous  irritability  may  be 
relieved  by  bromide  of  potassium,  sodium,  or  ammonium.  One  gramme 
daily  (15  grains)  of  either,  in  three  doses,  is  well  tolerated  for  a  long 
period.  When  there  are  symptoms  of  an  imminent  convulsion,  or  to 
soothe  the  convulsibility  which  may  break  out  any  moment,  chloral 
hydrate,  eight  or  ten  grains  in  from  one  hour  to  four  hours,  two  grains 
in  a  dose,  will  be  convenient.  If  the  stomach  refuses  or  is  to  be  spared, 
from  four  to  eight  grains  may  be  given  in  an  enema  of  warm  water.  A 
severe  attack  of  convulsions  ought  to  be  checked  with  inhalations  of 
chloroform.  When  a  warm  bath  is  to  be  had,  care  should  be  taken  that 
the  child  be  not  tossed  about.  Hold  the  baby  in  a  small  sheet  or  a  large 
napkin,  and  immerge  it  thus  into  the  water,  raising  the  head  and  cool- 
ing it  with  cold  cloths  or  an  ice-bag.  Genuine  attacks  of  laryngismus 
with  well-developed  stages — the  first  paralytic,  the  second  spasmodic — 
give  but  little  time  for  any  treatment.  The  proposition  to  apply  the 
electrical  current  is  well  meant,  but  the  attack  has  passed  by,  or  termi- 
nated fatally,  or  resulted  in  a  general  convulsion,  before  the  apparatus 
can  possibly  be  in  operation.  I  can  imagine,  however,  that  a  Leyden 
flask  kept  ready  might  be  used  to  advantage  during  the  stage  of  apnoea 
for  the  purpose  of  bringing  on  inspiration.  Sprinkling  with  cold  water, 
beating  with  a  wet  towel,  shaking  by  the  shoulders,  may  certainly  con- 
tribute to  awake  respiratory  movements.  The  advice  to  wait  quietly 
until  the  attack  has  passed  by  is  more  easily  given  than  carried  out. 
Marshall  HalFs  direction  to  perform  tracheotomy  will,  I  hope,  soon  be 
forgotten. 

Nothing  is  more  gratefully  appreciated  by  the  little  patients  than  air. 
May  it  never  be  forgotten  that  night-air  is  better  than  foul  air,  and  that 
furnace-air  means  air  greatly  modified  by  injurious  additions.  More  than 
twenty  years  ago  I  was  in  occasional  attendance  upon  a  male  baby — now 
a  medical  man  of  some  promise — with  craniotabes  and  a  number  of 
general  convulsions.  No  treatment  would  remove,  or  even  relieve,  the 
attacks,  until,  without  the  physician's  advice,  the  father  took  the  baby 
into  the  street  in  the  hardest  winter  weather.  Aft;er  the  first  long  absence 
from  his  furnace  the  baby  was  well  of  his  convulsions,  and  the  physi- 
cians profited  by  their  involuntary  experience. 

In  the  same  way  that  salt-bathing  is  beneficial,  so  is  sea-air.  A  sum- 
mer at  the  seaside  is  a  great  blessing  to  rachitical  children.  Sea-baths 
have  been  arranged  for  them  in  France  (Berx-sur-mer),  in  Italy  (San 
Ilario  di  Nervi,  Yiarreggio,  Livorno,  Volti,  Fano),  in  England  (Mar- 
gate), in  Germany  (German  Sea,  by  Prof  Beneke),  and  for  some  little  time 
past  in  the  neighborhood  of  our  own  large  cities. 
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Complications  command  great  attention  in  rachitis,  particularly  where 
there  is  danger  from  the  affection  of  the  nerve-centres,  for  the  slightest 
irritation  in  some  distant  part  of  the  body  may  give  rise  to  an  outbreak. 
Thus,  in  craniotabes  it  is  desirable  to  watch  even  the  gums.  Not  sharing 
the  etiological  superstition  which  attributes  so  many  diseases  of  infancy 
to  dentition,  I  still  know  that  a  slight  irritation  of  the  gums  may  suffice 
to  exhaust  the  slim  resisting  power  of  the  infant.  If  there  be  local 
swelling  and  congestion  of  the  gums  over  a  growing  tooth,  it  may  become 
necessary,  or  at  least  advisable,  to  lance.  An  otitis  which  under  ordinary 
circumstances  would  give  rise  to  no  symptoms  at  all  besides  some  incon- 
venience or  slight  pain  will  prove  the  source  of  great  danger  in  a  rachit- 
ical  (craniotabic)  infant.  The  chronic  bronchial  catarrh  and  frequent 
broncho-pneumonia  of  such  patients  require  early  attention,  for  they  and 
the  neighboring  lymphatic  glands  stand  too  much  in  the  relation  of  a 
vicious  circle  of  cause  and  effect. 

Rachitical  constipation,  depending  on  incompetency  of  the  intestinal 
muscle,  must  not  be  treated  with  purgative  medicines.  Now  and  then,  when 
a  great  deal  of  abnormal  acid  is  formed  in  the  stomach,  calcined  magnesia, 
a  grain  or  two  given  before  each  meal,  will  control  that  disorder  and  at 
the  same  time  keep  the  bowels  open.  But,  as  a  rule,  every  purgative 
after  it  has  taken  effect  will  leave  the  intestinal  muscular  layer  less  fitted 
to  perform  its  functions  than  before.  Its  place  may  be  taken  by  a  daily 
enema  of  tepid  water.  Further  indications  are — such  a  change  in  the 
food  as  will  contribute  to  keep  the  bowels  moist  and  slippery,  but  prin- 
cipally such  a  modification  of  food  and  such  medical  treatment  as  are 
known  to  prove  beneficial  when  all  the  symptoms  of  rachitis  are  fully 
developed.  When  the  cause  of  the  infant's  rachitis  can  be  traced  back 
to  the  mother  or  to  an  insufficient  quality  of  her  milk,  she  must  give 
way  to  a  wet-nurse,  or  the  nurse  must  be  changed  for  similar  reasons. 
When  neither  mother  nor  wet-nurse  prove  competent,  or  either  be  dan- 
gerous, artificial  food  will  take  their  place  to  advantage  in  the  manner  I 
have  stated  above.  Beef-soup  or  beef-peptone  is  to  be  added  to  the  baby's 
food  daily.  Of  the  two  best  farinacea,  barley-  and  oat-meal,  the  latter  is 
preferable  as  an  addition  to  cow's  milk,  because  of  its  greatly  laxative 
effect.  The  percentage  of  cow's  milk  in  the  food  ought  to  be  more  care- 
fully watched  than  in  other  conditions.  Pure  cow's  milk  or  cow's  milk 
mixed  with  water  only  is  borne  worse  in  no  other  condition.  Half  a 
drachm  or  more  of  table-salt  and  a  few  drachms  of  sugar  ought  to  be 
added  to  the  daily  mess.  The  general  indications  require  the  administra- 
tion of  iron,  which  has  no  constipating  effect  in  this  ailment.  Particu- 
larly is  that  the  case  with  the  iodide  of  iron.  Cod-liver  oil,  in  three  half- 
teaspoonful  or  teaspoonfiil  doses  daily,  acts  very  satisfactorily  both  for  its 
general  rachitical  and  for  its  local  effect  on  the  mucous  membranes.  Now 
and  then  massage,  repeated  many  times  a  day  a  few  minutes  each  time, 
practised  with  the  palm  of  the  hand  only,  or  gentle  friction,  with  the  dry 
or  oiled  hand,  of  tne  abdominal  surface,  will  prove  effective  in  bringing 
about  peristalsis  and  strengthening  the  intestinal  muscle.  An  obstinate 
case  may  also  reauire  two  daily  doses  of  one  one-hundred-and-fiftieth  or  one 
one-hundred-ana-twentieth  of  a  grain  of  strychnia  for  the  same  purpose, 
or  such  ofher  improvements  on  the  above  detailed  plan  as  the  judgment 
of  the  attending  physician  may  direct.     At  all  events,  the  diagnosis  of 
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any  case,  and  the  appreciation  of  the  cause  of  any  ailment,  are,  to  a  well- 
balanced  and  educated  mind,  of  infinitely  greater  value  than  any  number 
of  specified  rules  and  prescriptions.^ 

It  is  not  impossible  that  phosphorus,  in  substance,  not  in  any  of  its 
compounds,  may  prove  of  great  utility  in  the  treatment  of  rachitis. 
Minimal  doses  of  phosphorus  render  the  newly-formed  tissue  at  the 
points  of  apposition  of  the  bones  more  compact  in  a  very  brief  time. 
The  new  formation  of  blood-vessels  in  the  osteogenous  tissue  geXs 
retarded  by  it.  Larger  doses  of  phosphorus,  however,  increase  vascular- 
ization, and  osseous  tissue  is  either  less  rapidly  formed  or  even  softened. 
When  the  doses  are  still  larger,  vascularization  and  softening  may  rise  to 
such  a  point  as  to  separate  the  epiphysis  from  the  diaphysis.  Thus  the 
administration  of  the  drug  results  in  an  irritation  which,  according  to  the 
doses  employed,  may  give  rise  either  to  normal  condensation  or  to  inflam- 
matory disintegration.  This  experience,  arrived  at  by  Wegner  in  a  great 
many  experiments  made  on  animals,  Kassowitz  has  confirmed.  For  its 
therapeutic  effect  he  tried  phosphorus  in  560  cases  of  rachitis.  Employ- 
ing doses  of  one-half  milligramme  (one  one-hundred-and-twentieth  of  a 
grain)  several  times  daily  (less  will  suffice),  he  soon  found  the  skull  to 
become  harder,  the  fontanel  smaller,  the  softening  of  the  bones  of  the 
thorax  and  extremities  to  disappear,  and  all  the  other  symptoms  of 
rachitis  to  improve.  This  result  was  obtained  though  no  particular 
change  in  the  feeding  of  the  patients  was  resorted  to.  To  what  extent 
this  experience  will  be  verified  by  others  we  shall  soon  learn.  My  own 
is  already  sufficiently  extensive  to  base  upon  it  a  strong  recommendation 
of  the  plan  of  treatment  I  have  detailed.  My  therapeutical  results  in 
other  diseases  of  the  bones  also  encourage  me  to  believe  that  phosphorus 
will  accomplish  much  in  the  treatment  of  rachitis.  Ever  since  Wegner's 
publications — ^viz.  these  thirteen  or  fourteen  years — I  have  utilized  phos- 
phorus in  cases  of  chronic  and  subacute  inflammations  of  the  bones, 
mainly  of  the  vertebral  column  and  the  ankle-joint  and  tarsus.  After 
having  taught  the  method  for  many  years  in  my  clinic  and  otherwise,  I 
made  a  brief  communication  on  the  subject  to  the  Medical  Society  of  the 
State  of  New  York.^  Since  that  time,  again,  I  have  followed  the  same 
plan  in  many  cases  of  the  same  description,  and  feel  sure  that  the  prog- 
nosis in  this  serious  class  of  bone  diseases  has  become  more  favorable  and 
recovery  speedier.  Infants  of  a  year  or  more  were  given  a  dose  of  one- 
eightieth  or  one  one-hundredth  of  a  grain  of  phosphorus  daily.  One 
grain,  dissolved  in  an  ounce  of  oil  or  cod-liver  oil,  is  a  convenient  mix- 
ture, four  or  six  drops  of  which  may  be  administered  daily  in  two  or 
three  doses. 

From  what  I  have  seen  of  phosphorus  in  bone  disease,  and  what  is  thus  far 
known  by  experience  in  rachitis,  it  appears  to  me  that  it  will  be  of  decided 
advantage  in  that  form  of  acute  rachitis  which  is  apt  to  destroy  rapidly 
with  the  symptoms  of  acute  epiphysitis,  rapid  pulse,  diarrhoea,  rapid 
diminution  of  strength,  and  scorbutic  gum.  In  the  few  cases  I  have 
seen  these  last  years  it  appeared  to  me  to  act  satisfactorily,  together  with 
immobilization  of  the  whole  body. 

Rachitical  curvatures  are  very  apt  to  become  less  marked  while  growth 
is  increasing  and  the  limbs  extending.     But  many  of  them  are  so  marked 
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that  they  remain  for  life.  Many  of  these  might  have  been  benefited  by 
timely  orthopaedic  interference.  That  the  application  of  Say  re's  jacket  is 
indicated  in  every  form  and  stage  of  spondylitis,  though  it  be  not  equally 
valuable  in  all  forms,  goes  without  saying ;  and  that  infractions  ought  to 
be  straightened  and  supported  by  splints  when  observed  and  when  prac- 
ticable, is  self-evident.  But,  as  a  rule,  while  the  chronic  rachitical  pro- 
cess is  developing  in  the  long  bones  the  use  of  mechanical  apparatuses  is 
of  doubtful  merit ;  they  ought  not  to  be  resorted  to  before  the  healing 
has  at  least  commenced.  Nor  is  it  advisable  to  postpone  mechanical 
interference  so  long  that  eburnation  of  the  bones  has  time  to  take  place. 
Surgical  operations  for  the  purpose  of  removing  the  curvature  are  of 
different  nature  according  to  the  different  types  to  be  treated.  Mere 
straightening  of  the  curvatures  is  indicated,  and  successful  with  children 
under  two  years.  Osteoklasy — that  is,  fracturing  of  the  curvature  while 
the  periosteum  is  left  intact — is  successful  in  children  of  three  (or  four, 
according  to  Volkmann)  years.  The  fracture  does  not  injure  the  peri- 
osteum, and  is  always  transverse.  In  later  years  osteotomy  has  proved 
successful  to  an  almost  unexpected  degree,  and  is  one  of  the  happiest 
achievements  of  modern  surgery. 

Partly  as  a  preventive,  partly  as  a  curative  measure,  Gramba  of  Turin 
and  Pini  of  Milan  point  to  well-directed  gymnastics  as  a  requisite  in  the 
treatment  of  rachitis.  For  older  children  they  have  established  schools 
in  which  systematic  exercises  are  brought  to  bear  on  chronic  deformities. 


SCURVY. 

By  PHILIP   S.  WALES,  M.  D. 


Synonyms. — French^  Scorbut;  Spanish^  Escorbuto;  Italian,  Scorbuto, 
are  the  various  terms  in  the  Romance  languages  used  to  designate  this 
disease,  derived  from  the  Middle-Latin  word  scorbutus,  which  is  evi- 
dently an  offspring  of  one  of  the  early  Gotho-Teutonic  dialects,  perhaps  of 
the  Low  German  word  Scharbunk,  Danish  Scorbuck,  or  the  Old  Dutch 
Scheurbuyck,  from  scheren,  to  separate  or  tear,  and  bunkj  the  belly. 
These  terms  originally  denoted  rupture  of  the  belly,  and  afterward 
scurvy,  or  scorvy,  as  it  is  found  in  the  English  dialect.  It  has  also 
been  traced  to  the  Sclavonic  word  scorb,  disease.  The  first  is  now 
believed  to  be  the  true  etymology. 

Definition. — Scurvy  is  an  acquired  condition  of  the  body  whose 
essential  feature  is  a  perversion  of  nutrition,  which  gradually  arises  from 
prolonged  employment  of  food  deficient  in  succulent  or  fresh  vegetable 
matter,  and  progresses  uniformly  to  a  fatal  issue,  in  a  longer  or  shorter 
time,  if  the  dietetic  errors  remain  uncorrected.  This  condition  becomes 
manifest  by  a  change  in  the  complexion  to  a  dull  yellowish  or  earthy 
tint,  lassitude,  marked  decrease  in  the  muscular  power,  depression  of 
spirits  and  mental  hebetude,  breathlessness  on  the  slightest  exertion, 
minute  flecks  at  the  roots  of  the  hairs,  especially  those  of  the  legs ;  and, 
later,  hemorrhagic  effusion  into  the  skin,  forming  blotches  and  spots  of 
varying  sizes  and  aspects,  which  may  finally  slough  and  lead  to  obstinate 
ulceration  ;  sponginess  of  the  gums,  which  bleed  easily  and  break  down 
into  a  detritus  that  impresses  a  malodorous  taint  upon  the  breath; 
ecchymotic  staining  of  raucous  and  serous  surfaces,  and,  in  advanced 
stages  of  the  disease,  effusions  of  bloody  serum  or  of  blood  into  the 
cavities  and  tissues  of  the  body. 

History. — Obscure  passages  in  certain  of  the  ancient  medical 
classics  (Hippocrates,  Celsus)  and  historical  works  (Pliny,  Strabo)  have 
been  considered  as  descriptive  of  scurvy,  but  the  earliest  trustworthy 
accounts  are  to  be  found  in  the  writings  of  the  thirteenth  century. 
Jacob  de  Yitry  describes  an  epidemic  which  occurred  among  the  troops 
of  Count  Saarbriicken  besieging  Damietta  in  1218,  and  Sire  de  Joinville 
another  epidemic  among  the  troops  of  Louis  IX.  lying  before  the  same 
town  in  1249.  On  both  occasions  the  sufferings  of  the  men  were  inex- 
pressible and  the  mortality  fearftil.  The  disease  was  directly  traceable 
to  defective  supplies  of  fresh  vegetable  food,  aided  by  exposure  to  wet 
and  '^old  weather,  fatigue,  and  mental  depression. 
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The  almost  total  neglect  of  horticulture  in  Europe  during  the  Middle 
Ages,  especially  in  its  more  sterile  northern  portions,  the  habitual  diet 
of  salted,  smoked,  and  dried  flesh  and  fish,  and  the  prolonged  spells  of 
cold  and  damp  weather  of  this  region,  were  conditions  most  favorable  to 
the  development  of  scurvy,  and  these  regions  were  the  very  first  in  which 
its  devastating  effects  were  early  observed  and  recorded.  In  the  first 
half  of  the  fifteenth  century  it  prevailed  epidemically  in  the  north  of 
Europe  and  almost  everywhere  endemically,  more  especially  in  the 
countries  bordering  on  the  Baltic  and  North  Seas,  although  the  largest 
and  richest  cities  were  frequently  afflicted  in  the  severest  manner  in 
consequence  of  imperfect  food-supplies  and  the  wretched  sanitary  con- 
ditions under  which  the  inhabitants  lived  (Fabricius).  The  long  voyages 
and  imperfect  diet  of  crews  of  ships  furnished  a  large  quota  of  harrowing 
nautical  experiences  with  the  scurvy,  commencing  with  Vasco  da  Gama's 
voyage  to  India  in  1497,  and  running  up  to  1812.  In  this  interval  it 
was  all  but  universal  on  long  voyages,  both  on  single  ships  and  in  fleets, 
in  the  mercantile  marine  and  in  the  navy. 

In  1798,  through  the  better  insight  into  the  causes  of  the  disease, 
and  especially  through  the  exertions  of  Dr.  James  Lind  in  amelior- 
ating the  dietary  of  British  sailors,  it  was  practically  stamped  out  of  the 
navy  or  restricted  to  isolated  occurrences.  The  influence  of  the  success 
thus  achieved  was  not  lost  upon  the  navies  of  other  nations  nor  upon  the 
growing  fleets  engaged  in  commerce,  as  the  disease  has  become  less  and 
less  frequent,  constituting  at  present  but  a  very  trifling  proportion  of  the 
diseases  incident  to  seafaring  people.  This  remarkable  result  is  in 
part  attributable  to  the  fact  that  the  chief  maritime  nations  have  enacted 
beneficent  laws  intended  to  compel  the  owners  and  masters  of  merchant 
vessels  to  observe  certain  sanitary  and  hygienic  measures  that  protect  the 
crews  from  scurvy.  The  number  of  cases  returned  in  the  English  navy 
for  1881,  in  an  aggregate  of  52,487  cases  of  all  diseases,  was  4 ;  in  the 
Prussian  navy,  3  in  8659  ;  in  the  Austrian  navy,  27  in  8096  j  in  the 
U.  S.  navy,  none  in  13,387.  Thus,  in  a  grand  total  of  all  diseases  in 
the  chief  naval  services  of  the  world  of  82,629  there  were  only  34  cases 
of  scurvy — a  ratio  of  .41  per  1000.  In  the  mercantile  marine  62  cases 
occurred  in  32,613  cases  of  all  diseases,  of  which  43  were  on  the  Pacific 
coast :  this  gives  a  rato  of  1.9  per  1000.  Altogether,  the  115,242  cases 
produced  only  96  of  scurvy — a  ratio  of  .83  per  1000.  The  difference  in 
favor  of  the  naval  over  the  marine  service  is  accounted  for  by  the 
greater  attention  paid  to  the  health  and  comfort  of  the  men  in  the 
former. 

The  U.  S.  steamer  Jeannette  spent  two  winters  in  the  Arctic  region, 
and  had  a  single  case  of  scurvy.  The  U.  S.  steamer  Rodgers  was 
wrecked,  and  the  crew,  during  its  sojourn  of  six  months  among  the 
Siberian  tribes,  suffered  severely. 

The  operations  of  armies  in  recent  times  have  not  furnished  the  fright- 
ful mortality  which,  from  neglect  of  sanitary  precautions,  formerly  afflicted 
them.  During  the  rebellion  of  1861-64,  out  of  807,000  cases  there  were 
but  47,000  of  scurvy,  or  5.8  per  cent.,  with  a  death-rate  of  16  per  cent. 
The  French  army*  of  103,770  men  during  the  Crimean  struggle  had 
27,000  cases  of  scurvy,  or  26.0  per  cent.,  with  a  death-rate  of  1.5  per 
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cent.  lu  the  Bulgarian  campaign  of  1877-78,  in  an  army  of  300,000 
strong,  there  were,  according  to  Pirigoif,^  87,989  cases  of  disease,  of 
which  4234,  or  4.8  per  cent.,  were  frankly-expressed  cases  of  scurvy. 
This  gave  a  proportion  of  only  1.4  per  cent,  of  the  entire  force — a  result 
entirely  due  to  the  maintenance,  both  before  and  during  the  war,  of  a 
high  standard  of  health. 

Etiology. — Perhaps  no  disease-  has  furnished  a  more  fertile  field  for 
etiological  conjectures  than  scurvy.  The  father  of  medicine  ranked  the 
disease  in  one  place  among  those  presenting  enlarged  spleens,  and  in 
another  with  the  twisted  bowels.  He  recognized  a  putrescence  of  the 
humors  as  the  underlying  factor — a  theory  that  held  sway  until  the 
beginning  of  the  nineteenth  century.  The  disease  attracted  wide  atten- 
tion in  the  seventeenth  and  eighteenth  centuries  from  its  frequent  epi- 
demic and  endemic  occurrence  in  various  parts  of  the  north  of  Europe, 
and  was  believed  to  be  restricted  to  cold  and  particularly  wet  districts — a 
view  that  has  been  long  since  abandoned  with  a  better  knowledge  of  its 
habitats.  It  has  been  encountered  alike  in  Mgh  latitudes  north  and 
south,  amidst  sterile  wastes  covered  with  eternal  snows  and  ice,  in  the 
temperate  zones  and  in  the  burning  plains  of  the  equatorial  regions  of 
America  and  Africa. 

Sex  has  no  predisposing  influence,  and  the  fact  that  more  males  than 
females  are  affected  during  an  epidemic  simply  indicates  that  the  former- 
are  more  exposed  to  the  ordinary  determining  causes.  During  the  siege 
of  Paris,  according  to  the  tables  of  Las^gue  and  Legroux,  there  was  a 
very  large  excess  of  male  cases,  and  Hayem's  figures  show  only  6  women 
in  26  cases. 

Scurvy  has  been  observed  at  all  ages  from  infancy  to  advanced  periods 
of  life ;  it  is  believed  by  certain  writers  that  adolescence  is  less  predis- 
posed than  adult  age. 

The  epidemic  feature  of  the  disease  led  many  to  the  opinion  that  it 
was  contagious — a  view  that  retained  its  hold  for  many  years.  It  was 
also  considered  to  be  of  a  miasmatic  character,  which,  with  the  previous 
feature,  seemed  to  assimilate  it  in  nature  with  typhus  fever  and  other 
diseases  of  the  miasmatic  contagious  group.  This  view  had  a  vigorous 
advocate  in  Villemin,  who  in  1874  read  a  lengthy  paper  before  the 
Royal  Academy  of  Medicine  in  its  support.  His  arguments  were  spe- 
cious, inconclusive,  and  inaccurate,  the  weight  both  of  facts  and  author- 
ity being  decisively  against  his  view.  Its  occurrence  among  members 
of  the  same  family  led  a  few  to  regard  it  as  hereditary,  and  it  was  thought 
to  be  transmissible  from  the  mother  to  the  recently-born  as  well  as  to 
nursing  infants.  The  depressing  influence  of  certain  emotions,  fear, 
anxiety,  and  nostalgia,  upon  the  functions  of  nutrition  has,  as  might 
have  been  anticipated,  been  noted  as  contributing  indirectly  to  the  mani- 
festation of  epidemics  of  scurvy  in  the  presence  of  the  essential  deter- 
mining dietetic  causes. 

Scurvy  cannot  be  regarded,  as  Lheridon-Cremorne^  has  argued,  as  the 
last  term  of  nostalgia,  the  other  alleged  causes  being  secondary ;  nor  as  the 
immediate  result  of  mental  depression,  as  Gueit^  believed  from  his  experi- 
ence in  the  ship  Henry  IV.  during  his  service  on  the  blockade  in  the  Black 
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Sea  in  1858,  because  the  disease  first  invaded  those  laboring  under  nostalgia. 
The  currency  of  such  opinions  may  be  readily  explained  by  the  fact  that 
ordinarily  depressing  mental  influences  occur  under  the  same  conditions 
as  those  associated  with  scurvy — viz.  during  sieges,  after  defeat,  in  pris- 
ons, and  in  workhouses ;  and,  further,  the  mental  phenomena  ordinarily 
occur  as  prodromes  of  the  disease  long  before  the  pathognomonic  phe- 
nomena present  themselves.  Out  of  these  facts  grew  the  mistake  of 
regarding  the  mental  change  as  causative  instead  of  consecutive.  Murray 
went  farther  and  regarded  mental  despondency  as  at  once  cause  and  effect, 
and  long  ago  scurvy  was  compared  to  hypochondriacal  diseases.^  It  may 
be  concluded  from  the  recorded  epidemics  that  no  degree  of  mental  exhil- 
aration could  ward  off*  the  disease  in  presence  of  the  determining  causes, 
nor  any  degree  of  mental  despondency  induce  it  with  proper  alimen- 
tation. 

The  various  qualities  or  changes  in  the  atmosphere  were  regarded  indi- 
vidually or  collectively  at  various  times  as  the  determining  causes.  It 
was  supposed  that  the  air  might  become  impregnated  with  putrid  exhala- 
tions from  various  sources,  as  the  holds  of  ships,  or  rendered  impure  by 
the  vapors  of  the  sea.  The  foul  air  of  crowded  habitations,  vessels,  or 
cities  was  appealed  to,  or  the  common  cause  was  sought  either  in  its  tem- 
perature or  humidity,  or  in  both.  The  earlier  observers  gave  prominence 
to  cold  as  a  determining  cause  of  scurvy,  and  especially  when  combined 
with  dampness,  and  hence  its  frequency  in  the  north  of  Holland,  Bra- 
bant, Belgium,  Russia,  and  Grermany.  This  was  the  current  view  in  the 
seventeenth  century.  On  the  other  hand,  with  equal  confidence  the  dis- 
ease has  been  supposed  to  be  determined  by  excessively  high  tempera- 
tures, and  its  occurrence  in  India,  South  Africa,  and  the  equatorial 
r^ions  has  been  alleged  in  support. 

Personal  habits  have  been  in  the  eyes  of  earlier  observers  an  all- 
sufficient  cause,  and  thus  excessive  exertion  attended  with  fatigue  and 
exhaustion  has  been  considered  the  cause  of  several  severe  outbreaks  on 
shore  and  at  sea.  In  contrast  with  this  opinion  we  find  the  English 
physicians  placing  great  stress  upon  indolent  habits  and  lack  of  exercise 
as  a  predisposing  if  not  a  powerfully  determining  cause. 

The  use  of  tobacco  was  inveighed  against  by  Maynwaring  and  Harvey 
as  a  powerfully  morbific  cause,  while  to  the  lack  of  the  same  narcotic  its 
occurrence  was  ascribed  by  Van  der  Mye.  More  recently  it  has  been 
referred  by  Fabre*  to  vaso-motor  disturbance  due  to  a  miasm. 

In  the  drink  and  food,  however,  most  observers  have  sought  the 
exciting  causes  of  scurvy.  Instances  have  been  reported  where  the 
disease  seems  to  have  depended  upon  the  use  of  impure  water,  etc.  The 
imagination  has  been  tortured  to  seek  in  some  quality  or  sort  of  food  the 
specific  origin  of  scurvy.  With  regard  to  quantity,  it  may  be  stated  that 
in  severe  famines  scurvy  may  or  may  not  occur  according  as  the  food, 
though  scant,  is  in  due  proportions  of  animal  and  vegetable,  though 
it  is  true  that  the  ordinary  conditions  of  a  famine  preclude  the  procure- 
ment of  succulent  vegetables.  The  quality  of  the  food  has  nothing  fur- 
ther to  do  with  the  production  of  scurvy  than  by  impairing  the  general 
health,  for  it  has  often  happened  that  putrid  food  has  been  long  used 
without  scorbutic  symptoms  arising.     The  kind  of  food  is  equally  inno 

»  Dol6e,  1684.        «  Deg  BUaiiorm  Paihoginiqua  da  Troubles  Nerveux,  etc.,  Paria,  1880. 
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cent,  although  various  special  articles  have  been  charged  with  specific 
activity.  The  frequency  of  scurvy  in  Brabant  was  attributed  by  Ronseus 
to  the  use  of  aquatic  birds ;  Sherwin  and  Nitsch  assigned  the  same  pecu- 
liarity to  a  free  use  of  fish ;  and  Henry  Ellis  to  the  too  free  use  of  spirits. 
Even  the  generally  widespread  and  much-esteemed  article  of  diet  sugar 
was  in  disrepute  with  Willis.  The  too  free  use  of  salted  meats  has  been 
often  accused  of  causing  the  trouble.  The  fat  rising  on  water  in  which 
salt  provisions  were  boiled  was  considered  by  Cook  and  Vancouver  to  be 
of  particular  pernicious  ejffect,  and  even  the  copper  vessels  in  which  they 
were  cooked  were  condemned  by  Travis  as  able  to  communicate  the  scor- 
butic poison  to  the  food.  To  the  milk  of  animals  browsing  on  verdure 
upon  which  pernicious  dew  had  fallen  was  referred  an  epidemic  which 
occurred  in  Silesia  in  1591.  Diseased  potatoes  were  considered  sufficient 
to  determine  scurvy  in  Ireland  and  Scotland  by  O'Brien. 

The  scurvy  occurring  on  land  was  deemed  to  be  different  from  that 
occurring  at  sea,  and  its  frequency  afloat  brought  into  unmerited  disre- 
pute the  sailor's  salt  diet,  and  its  saline  materials  were  even  considered 
the  chief  offending  cause.  This  idea  was  rejected  by  numerous  observers, 
who  assigned  as  the  chief  causative  role  in  scurvy  deficiency  in  vegetable 
food,  especially  of  the  fresh,  succulent  variety.  The  particular  constit- 
uent of  this  sort  of  food,  so  powerful  in  warding  off  scurvy  and  of  curing 
it  when  prevention  has  failed,  has  baffled  discovery.  Dr.  Aldridge  attrib- 
uted it  to  mineral  elements  generally.  Dr.  Garrod  singled  out  the  potas- 
sic  salts  as  the  particular  one  to  which  the  specific  action  must  be  attrib- 
uted ;  but  neither  of  these  views  has  gained  in  credit.  From  all  the 
facts,  both  positive  and  negative,  we  may  reasonably  assume  that  the 
essential  dietetic  error  leading  to  the  development  of  scurvy,  in  the 
immense  majority  if  not  in  all  cases,  consists  in  a  deficiency  in  the 
variety  of  food ;  that  is  to  say,  there  is  not  the  requisite  proportion  of 
animal  matter  with  a  diversity  of  vegetable  substances.  No  single 
natural  order  contains  plants  that  supply  all  the  elements  essential  to 
the  nutrition  of  the  body  and  the  right  composition  of  the  blood.  The 
graminaceous  and  leguminous  articles  of  food,  for  instance,  are  numer- 
ous, but  not  various ;  they  all  afford  the  same  or  analogous  albuminous 
elements,  which  have  about  the  same  nutrient  value  as  the  corresponding 
substances  in  animal  food,  and  hence  health  and  vigor  cannot  be  sustained 
on  a  diet  of  flesh,  combined  with  wheat,  rice,  and  oatmeal  or  with  beans 
and  peas,  or  with  all  of  them  together.  Outbreaks  of  scurvy  have 
occurred  on  shipboard,  where  the  ration  is  made  up  principally  of  these 
articles ;  as  in  Anson's  ship,  when  supplied  with  an  abundance  of  fresh 
animal,  farinaceous,  and  leguminous  foods.  It  is  clear,  therefore,  that 
in  order  to  obtain  a  variety  of  materials  required  in  nutrition,  we  must 
resort  to  several  of  the  natural  groups,  those  particularly  which  comprise 
the  succulent  vegetables  and  fruits. 

Morbid  Anatomy. — The  bodies  of  persons  dead  of  scurvy  are,  in 
most  cases,  much  emaciated,  because  the  quantity  as  well  as  the  quality  of 
the  food  has  usually  been  defective.  When  the  food-supply  is  abundant 
and  only  lacking  in  the  elements  indispensable  in  warding  off  scurvy,  the 
bodily  weight  is  not  noticeably  decreased,  although  the  characteristic 
tissue-changes  of  scurvy  are  present.  This  was  noticeable  in  the  cases 
recorded  by  Trotter  of  negro  slaves  dying  of  scurvy  while  their  bodies  pre  • 
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sented  a  fat  and  sleek  appearance.  Rigor  mortis  usually  iie{&  in  earl}', 
and  chemical  decomposition  invades  the  tissues  speedily.  The  skin  pre- 
sents the  discolorations  and  blotchings  observed  during  life.  The  sub- 
cutaneous connective  tissues  are  soaked  with  serous  exudations,  especially 
in  the  lower  extremities,  and  in  various  localities  are  infiltrated  with 
bloody  or  fibrinous  extravasations.  The  same  changes  occasionally  affect 
the  muscles,  the  infiltration  occurring  beneath  the  fibrous  sheaths  and 
into  the  intermuscular  spaces,  and  the  fibres  are  more  or  less  torn. 
These  effusions  occur  most  frequently  about  the  knees,  the  elbows,  and 
the  pterygoid  muscles  of  the  jaw. 

The  bones  are  sometimes  necrosed  by  the  mechanical  influence  of 
copious  effusion  beneath  the  periosteum,  forming  nodes  of  varying  sizes 
and  obstructing  the  supply  of  blood.  The  joints  are  occupied  by  serous 
or  bloody  transudations ;  their  synovial  investment  is  destroyed  in  part, 
so  that  the  cartilage  is  exposed ;  and  the  latter  not  infrequently  is  soft- 
ened, and  even  separated  from  the  subjacent  osseous  connections.  Some- 
times the  morbid  changes  occurring  in  the  joints  are  the  results  of  dis- 
ease in  the  subcutaneous  connective  tissues  surrounding  them. 

The  muscular  system  presents  marked  changes.  The  muscles  undergo 
fatty  degeneration  in  a  remarkable  degree.  The  changes  begin  first  in 
the  lumbar  muscles,  the  fibres  losing  their  striations  and  sarcolemma,  and 
finally  being  replaced  by  granular  and  fatty  matter. 

The  brain  has  been  found  in  rare  instances  the  seat  of  softening  and 
infiltration,  and  the  ventricles  may  contain  serous  or  bloody  fluid.  Similar 
effusions  have  also  been  noted  in  the  arachnoid.  Most  frequently,  how- 
ever, the  brain  and  its  membranes  present  an  anaemic  appearance,  there  is 
less  blood  than  natural  in  the  vessels,  and  the  tissues  are  pale.  Very 
often  no  changes  whatever  are  observed. 

The  heart  is  smaller  than  normal,  relaxed,  and  flabby,  its  fibres  easily 
broken,  and  a  cut  surface  presents  the  yellowish  aspect  of  fatty  degen- 
eration in  certain  parts,  with  occasional  extravasations  located  in  the 
cardiac  walls.  The  valves  of  the  heart  are  relaxed  and  illy  adapted  to 
accurate  closure.  In  certain  recent  cases  soft  coagula  or  dark  fluid  blood, 
and  in  others  firmly  coagulated  blood,  are  found  in  the  cavities ;  in  those 
which  have  been  prolonged  the  blood  is  more  likely  to  be  found  fluid  and 
the  coagula  diffluent.  The  endocardium  is  often  blotehed  to  a  greater  or 
less  extent  by  sanguineous  imbibition.  The  pericardium  often  contains 
serum,  and  in  the  worst  cases  is  inflamed,  lacerable,  and  contains  bloody 
effusions.  The  inner  surface  of  the  great  vessels  at  the  base  of  the 
heart  is  stained  by  imbibition. 

The  respiratory  organs  are  variously  affected.  The  mucous  membrane 
lining  the  nose,  larynx,  and  trachea  is  generally  pale  and  flecked  with 
extravasations  of  a  dark-red  color;  more  or  less  frothy  fluid,  tinged  with 
blood,  is  j)resent  in  these  passages,  and  occasionally  oedema  of  the  glottis 
is  encountered.  The  lungs  are,  as  a  rule,  infiltrated  with  a  bloody 
serosity,  parti(;ularly  in  those  cases  with  renal  complication,  or  with  a 
fibrinous  or  bloody  exudation.  The  posterior  portions  of  the  lobes  often 
present  evidences  of  hypostatic  congestion,  or  even  of  gangrene,  and  in 
the  latter  case  the  tissue  is  easily  friable  and  emits  a  disagreeable  odor. 
Their  surfaces  are  mottled  with  superficial  discolored  patches  of  varying 
eize  and  outline.     The  lungs  may,  on  the  other  hand,  be  found  pale, 
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with  empty  collapsed  vessels  and  with  little  or  do  effusion.  The  pleural 
cavities  commonly  contain  a  serous  fluid,  or,  in  rare  cases,  a  copious 
effusion  of  blood.  Traces  of  inflammation  and  discoloration  by  san- 
guineous staining  are  traceable  on  the  pleural  surfaces. 

The  digestive  organs  furnish  strongly  marked  lesions.  The  mouth 
presents  the  most  constant  scorbutic  feature,  a  stomatitis  in  which  the 
gums  are  infiltrated,  spongy,  livid,  and  the  seat  of  fatty  degeneration  ; 
the  teeth  are  loosened  or  have  already  fallen  out.  The  stomach  and 
small  intestines  are  thin-walled,  and  the  mucous  membrane  is  often 
softened,  and  in  places  ulcerated ;  similar  changes  have  been  noted  in 
the  solitary  glands.  Follicular  ulceration  of  the  large  intestine  occurs, 
with  softening  and  infiltration  of  the  mucous  membrane.  Hemorrhagic 
effusions  into  the  mucous  membrane,  forming  stippling,  flecks,  or  patches, 
occur  in  various  degrees  along  the  whole  extent  of  the  alimentary  canal. 
The  pancreas  is  occasionally  found  softened  and  containing  hemorrhagic 
effusions. 

The  kidneys  are,  as  a  rule,  found  in  the  normal  condition  in  cases  in  which 
albumen  has  been  observed  in  the  urine.  Occasionally  they  are  engorged, 
with  infarction  of  the  cortical  substance,  and  the  mucous  lining  softened 
and  thickened  and  covered  with  blood-tinged  mucus,  or  they  may  present 
various  degrees  of  parenchymatous  degeneration.  The  ureters  and  blad- 
der sometimes  present  ecchymotic  spots,  and  the  contained  urine  is  min- 
gled with  blood. 

The  liver  is  always  more  or  less  altered  by  fatty  degeneration,  and  at 
times  replete  with  blood  and  softened,  and  its  surface  ecchymotic.  The 
spleen  is  occasionally  greatly  enlarged,  and  its  tissues  very  lacerable, 
laden  with  blood,  and  infarcted. 

Pathology. — The  essential  character  of  scurvy  consists  in  perverted 
nutrition,  in  which  the  blood  undergoes  such  peculiar  and  profound 
changes  that  its  fitness  for  the  maintenance  and  renewal  of  the  various 
tissues  and  organs  is  impaired;  hence  the  nervous  depression,  loss  of 
muscular  power  and  tonicity  of  tissues,  and  the  transudation  of  the  blood 
or  of  its  constituent  parts. 

The  processes  of  secondary  assimilation  are  chiefly  at  fault,  leading  to 
the  blood-changes,  and  through  these  to  the  textural  lesions.  Primary 
assimilation  remains  intact,  as  the  bodily  weight  is  little  altered  as  long 
as  the  food  is  in  sufficient  quantity.  This  loss  of  nutritive  balance 
between  the  blood  and  tissue  is  due  to  the  absence  of  certain  elements  fur- 
nished by  fresh  vegetable  matter.  What  these  are,  and  how  their  absence 
acts  in  inducing  this  disturbance,  have  not  yet  been  determined ;  we  only 
know  that  the  mysterious  harmony  of  the  vital,  chemical,  and  physical 
relations  which  exist  between  the  blood  and  tissues  in  health  is  deranged 
by  their  absence. 

Endless  explanatory  surmises  and  assumptions  have  been  proffered. 
The  earlier  explanations  involve  either  the  Galenical  theory  of  putrefaction 
of  the  fluids  and  humors,  a  breaking  down  of  the  blood-corpuscles,  or  the 
later  chemical  theories  of  superabundance  or  absence  of  certain  salts, 
sulphur,  etc.,  and  hence  there  were  an  acid  scurvy,  an  alkaline  scurvy,  a 
muriatic  scurvy,  etc. 

The  frequent  effusions  of  blood  in  scurvy  led  Andral  to  suspect  that  the 
chief  peculiarity  in  scorbutic  blood  was  the  decrease  of  fibrin ;  which  was 
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in  perfect  accord  with  a  theory  that  he  had  formed  that  this  change  was 
the  uniform  cause  of  passive  hemorrhage.  Magendie  had  ab^eady  given 
experimental  support  to  this  conjecture  by  inducing  in  animals  phenomena 
analogous  to  those  of  scurvy  by  the  injection  into  the  veins  of  defibrin- 
ated  blood  or  of  alkaline  solutions.  AndraP  believed  his  views  con- 
firmed when  in  1841  he  analyzed  on  two  occasions  the  blood  of  scorbutic 
patients  and  found  the  fibrin  reduced  to  1.6  parts  per  1000.  Similar 
results  were  obtained  by  Eckstein  and  Fr^my.  On  the  other  hand,  the 
blood  was  analyzed  by  Busk,  about  the  same  time,  in  three  well-marked 
cases  of  scurvy  thai  occurred  on  the  Dreadnaught  hospital-ship,  and  in 
all  of  them  the  fibrin  was  in  excess  of  the  normal  amount,  the  least 
being  4.5  and  the  greatest  6.5  parts  per  1000.  In  perfect  accord  with 
Busk's  results  were  the  analyses  of  the  blood  of  five  scorbutic  females, 
communicated  in  a  note  to  the  Academy  of  Sciences  in  1847  by  Becquerel 
and  Rodier.  In  no  case  was  the  fibrin  diminished,  but  in  some  it  was 
sensibly  increased.  In  a  subsequent  case  Andral  found  that  the  fibrin, 
instead  of  being  less,  exceeded  the  physiological  mean,  reaching  4.4  parts, 
and  he  concluded  that  a  diminution  of  this  element  was  not  a  necessary 
and  common  occurrence,  but  only  an  effect — a  result  of  prior  morbid 
modifications,  and  a  consequence  which  was  produced  more  or  less  fre- 
quently according  to  the  severity  and  duration  of  the  disease.  Parmen- 
tier  and  D^yeux  found  the  blood  of  three  scorbutics  to  resemble  inflam- 
matory blood  in  respect  to  fibrin,  while  Frick  obtained  in  one  analysis 
7.6  parts  of  fibrin  and  Leven  4.3  parts. 

In  mild  cases  of  scurvy  neither  the  color,  the  alkalinity,  nor  the  coag- 
ulability of  the  blood  differs  from  that  of  blood  in  health,  though  Wood 
alleges  that  the  clot  is  loose  and  cotton-like,  and  Canstatt  that  its  coagu- 
lability, in  consequence  of  the  large  proportion  of  saline  matters,  is 
diminished.  In  Busk's  cases  the  separation  of  the  clot  and  serum  was 
as  perfect,  and  took  place  as  rapidly,  as  in  healthy  blood,  and  in  two  of 
them  the  blood  was  both  buffed  and  cupped,  as  it  was  also  in  Leven's 
cases.  In  two  of  the  most  severe  of  BecquerePs  cases  the  blood  coagulated 
firmly,  and  in  a  slight  case  the  clot  was  dark  and  loose.  The  albumen 
of  the  blood  shows  no  marked  change  as  regards  its  quantity.  The  five 
analyses  of  Becquerel  and  Rodier  showed  the  average  amount  of  organic 
matters  of  the  serum  to  be  64.3  parts  in  1000,  the  smallest  being  56.2 
and  the  largest  69.2  parts.  1000  pai-ts  of  the  serum  of  the  same  cases 
gave  an  average  of  72.1  parts  of  organic  matter.  Frick's  single  case 
gave  87.045  parts  per  1000,  and  the  average  of  Busk's  was  78.2  parts, 
while  Chotin  and  Bouvier  obtained  only  62.3  parts.  The  last-mentioned 
writers  have  recorded  a  fact  in  connection  with  the  physical  characters 
of  scorbutic  blood  that  deserves  notice :  the  blood  in  one  case  did  not 
coagulate  at  the  usual  temperature  (about  158°  F.),  but  required  a  tem- 
perature some  degrees  higher  for  that  purpose.  The  red  corpuscles  in  all 
the  foregoing  cases  were  notably  diminished,  the  largest  amount  given 
being  117.078  parts  per  1000,  while  the  lowest  was  47.8  parts.  In 
AndraPs  second  case  the  globules  had  decreased  to  44.4  parts  per  1000, 
the  lowest  amount  yet  recorded. 

The  alkalinity  of  the  blood  seems  not  to  be  changed,  although  Chotin 
and  Bouvier  noticed  a  slight  increase.     The  saline  constituents  do  not 
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vary  greatly  from  the  normal  standard.  The  average  amount  in  the 
cases  of  Becquerel  and  Kodier  and  Busk  was  8.1  per  1000,  the  smallest 
being  5.5  parts  and  the  largest  11.5.  In  Ritchie's  two  analyses  the 
proportion  of  saline  matters  is  given  as  6.44  and  6.82  parts  per  1000. 
Opitz  and  Schneider  have  found  less  than  the  physiological  mean.  In 
Frick's  case  the  amount  was  8.8,  the  iron  being  0.721  parts  per  1000, 
and  0.782  to  127  parts  of  globules;  lime  0.110,  chlorides  6.846,  and 
phosphates  1.116  parts  per  1000.  The  iron  was  in  excess  of  that  in 
the  normal  blood,  but  in  BecquereFs  cases  the  mean  was  0.381 — less 
than  the  normal.  The  proportion  of  iron  in  Duchet's  cases  was  respect- 
ively 0.393,  0.402,  and  0.476  parts,  giving  a  mean  of  0.423  parts  per 
1000,  which  nearly  approximates  the  normal.  Garrod  in  one  analysis 
of  the  blood  found  a  deficiency  of  the  potassium  salts,  upon  which  he 
erected  his  well-known  theory  of  the  etiology  of  the  disease.  It  is  an 
interesting  fact  that  in  the  physiological  state  the  quantity  of  sodium 
chloride  is  not  subject  to  variation,  any  excess  introduced  with  the  food 
being  thrown  off  by  the  kidneys.  The  quantity  in  the  urine  bears  a 
relation  to  the  amount  introduced  as  food,  but  the  proportion  in  the 
blood  is  constant. 

The  quantity  of  water  in  the  blood  has  been  found  to  be  increased  in 
all  the  analyses  which  have  been  made.  Chotin  and  Bouvier  estimated 
water  and  loss  at  831.1 ;  in  Frick's  case  it  was  791.69  parts  per  1000; 
and  in  BecquereFs  five  cases  it  was  put  at  807.7,  810.9,  811,  813.7,  and 
854.0  parts  per  1000,  respectively.  In  Busk's  three  cases  the  lowest 
amount  was  835.9  and  the  highest  849.9  parts  per  1000.  The  specific 
gravity  of  the  defibrinated  blood  was  in  all  cases  low  in  comparison  with 
the  normal  standard  (1057),  the  average  in  Becquerel  and  E.odier's  cases 
being  1047.2,  the  lowest  1083.3,  and  the  highest  1051.7.  In  the  single 
observation  of  Chotin  and  Bouvier  it  was  1060.  The  specific  gravity 
of  the  serum  was  also  less  than  normal  (1027),  the  average  of  four  of 
BecquereFs  analyses  giving  1023.8,  the  lowest  1020.8,  and  the  highest 
1025.5.     Busk  gives  1025  in  one  case  and  1028  in  another. 

The  results  of  the  most  recent  analyses,  those  of  Chalvet,  are  shown 
in  the  following  table,  in  which  scorbutic  blood  is  contrasted  with  that  of 
a  healthy,  robust  female : 

Scorbutic  blood.  Healthy  blood. 

Water 848.492  772.225 

Solid  matters 151.508  220.775 

Dry  clot 140.194  209.000 

Albumen 72.304  68.717 

Fibrin 4.342  2.162 

Globules 63.548  138.121 

Extractive  matter — ^by  absolute  alcohol 10.312  8.013 

by  ether 1.002  1.300 

Ashes  of  clot 3.000  5.601 

Peroxide  of  iron  of  globules 1.060  2.259 

Potassium  of  globules. 0.329  0.625 

From  the  conflicting  statements  of  various  observers  the  following 
conclusions  may  be  drawn :  that  in  scorbutic  blood  water  is  in  excess ; 
that  there  is,  on  the  one  hand,  a  marked  increase  of  the  fibrin,  and  in  a 
less  degree  of  the  albumen  and  extractive  matters,  while  on  the  other 
hand  there  is  a  marked  decrease  of  the  globules  and  in  a  less  degree  of 
the  mineral  matters.     On  the  authority  of  Chalvet  it  may  be  also  stated 
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that  demineralization  of  the  muscular  tissue  is  a  notable  chemical  feature 
in  scurvy. 

So  far,  microscopic  examination  has  been  entirely  negative.  Hayem^ 
found  no  appreciable  alteration  from  healthy  blood,  and  in  this  view 
Leven^  concurs;  while  Leboulb^ne^  notes  the  occurrence  of  an  unusual 
number  of  white  globules. 

Petrone  Luigi*  injected  scorbutic  blood  into  the  connective  •  tissue  of 
rabbits.  In  three  instances  the  animals  died,  presenting  on  the  ears 
distinct  evidences  of  the  formation  of  petechial  extravasations.  The 
viscera  revealed  everjrvvhere  bloody  effusions  of  larger  or  smaller  size. 
The  spleen  was  enlarged  and  its  parenchyma  and  capsule  distended.  In 
the  blood  were  found  oval,  shining,  spontaneously-moving  corpuscles, 
which  he  regarded  as  the  bearers  of  the  specific  poison  of  scurvy. 

Sy^iptoms. — The  symptoms  of  scurvy  are  insidiously  and  usually  slowly 
developed  under  the  influence  of  the  efficient  causes,  and  the  disease  runs 
a  chronic  course,  often  extending  over  five  or  six  months,  especially  in 
cases  in  which  the  hygienic  surroundings  of  the  patient  have  been  imper- 
fectly or  not  at  all  rectified.  In  light  cases  the  course  is  much  shorter. 
A  gradual  alteration  of  the  nutritive  processes  first  occurs,  until  what 
might  be  called  a  scorbutic  cachexia  is  established  in  a  period  varying  from 
a  few  weeks  to  several  months.  The  initial  symptoms  consist  in  the  skin 
losing  its  color  and  tone  and  assuming  a  yellowish  or  earthy  hue :  it  is 
relaxed,  dry,  unperspiring,  and  rough  ;  in  the  legs  particularly  this  rough- 
ness is  very  marked,  and  the  skin,  when  rubbed,  sheds  an  abundance  of 
furfuraceous  scales.  The  cutaneous  follicles,  markedly  on  the  extensor 
aspect  of  the  lower  extremities,  are  prominent,  similar  in  appearance  and 
feel  to  the  condition  known  as  goose-flesh.  Rouppe^  calls  this  the  signum 
primum  pathognomonicum.  Dark-red  or  brownish  flecks,  of  a  circular 
outline  and  of  varying  but  small  size,  not  unlike  flea-bites,  appear  on  the 
face  and  limbs.  The  cutaneous  circulation  is  feeble  and  the  superficial 
warmth  less  than  natural ;  slight  depression  of  the  atmospheric  tempera- 
ture produces  a  sensation  of  chilliness,  and  the  feet  and  hands  are  cold. 
On  assuming  the  erect  posture  the  patient  complains  of  headache  and 
dizziness.  The  muscles  are  relaxed  and  soft  to  the  feel,  and  a  correspond- 
ing loss  of  vigor  and  strength  is  experienced  by  the  patient,  who  is  indis- 
posed to  exert  himself  in  the  performance  of  his  customary  duties  and 
seeks  repose  and  freedom  from  feelings  of  fatigue  and  languor  in  recum- 
bency. This  prostration  is  occasionally  so  extreme  that  the  slightest 
eftbrts  in  attempting  to  stand  or  walk  are  attended  with  rapid  action  of 
the  heart,  accelerated  respiratory  movements,  and  a  sense  of  suffocation 
and  breathlessness.  The  general  circulation  is  impaired ;  the  heart  acts 
feebly ;  the  arteries  are  contracted  ;  and  the  pulse  is  slow,  small,  and  com- 
pressible. 

The  mental  powers  are  equally  impaired.  The  face  wears  a  haggard 
appearance  and  depressed  expression  ;  gloomy  forebodings  of  evil  and  dis- 
inclination to  turn  the  attention  to  the  usual  mental  pursuits  are  markedly 
present — a.  disinclination  that  may  subsequently  merge  into  complete 
apathy  or  indifference  to  passing  events,  or  even  into  somnolency. 

*  Mim.  de  la  SoeiiU  de  Biologie,        '  Communication  to  the  Acadhnit  des  Sciences.  1871 

*  Epidemie  de  Scorlmt.  *  Annali  Univera.  di  Med.  e.  Chir.  10,  188C. 

*  Jje  morbig  naxigaidium. 
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Paius  in  the  legs,  joints,  and  loins  are  early  manifestations  :  they  closely 
resemble  those  of  rheumatism,  for  which  they  are  often  mistaken.  The 
pains  are  not  exacerbated  at  night,  but,  on  the  contrary,  are  often  more 
severe  by  day.  Not  unfrequently  lancinating  pains  in  the  muscles  of  the 
chest  are  complained  of.  The  sleep  is  not  disturbed  until  the  disease  has 
made  some  advance,  when  it  becomes  broken  and  is  no  longer  refreshing. 

The  appetite  is  usually  unimpaired  in  the  early  periods  of  the  disease, 
and  even  throughout  its  course  the  condition  of  the  mouth  alone  pre- 
vents the  patient  from  indulging  his  desire  for  food,  even,  as  is  occa- 
sionally noticed,  to  voracity.  There  may  be  a  yearning  for  certain  articles 
of  diet,  principally  those  of  an  acid  character ;  but,  on  the  other  hand, 
some  cases  present  exactly  the  reverse  condition — a  disgust  for  food  in  gen- 
eral or  for  particular  varieties ;  or  the  appetite  may  be  vacillating,  at  one 
time  craving  and  at  another  repelling  nourishment.  There  is  no  notice- 
able change  in  the  normal  thirst,  except  on  the  occurrence  of  febrile  com- 
plications, when  it  is  increased.  The  gums  do  not,  at  this  stage  of  the 
disease,  present  the  livid,  swollen  appearance  of  fully-developed  scurvy, 
but,  on  the  contrary,  are  generally  paler  than  usual,  with  a  slight  tumid 
or  everted  line  on  their  free  margins,  and  are  slightly  tender  on  pressure. 
The  breath  is  commonly  offensive,  and  the  patient  complains  of  a  bad 
taste  in  the  mouth.  The  tongue  is  flabby  and  large,  though  clean  and 
pale,  and  the  bowels  are  inclined  to  be  sluggish. 

This  preliminary  stage  is  followed,  after  varying  intervals  of  time,  by 
certain  local  phenomena  which  are  quite  characteristic  of  the  disease. 
There  is  a  marked  tendency  to  extravasation  of  blood  into  the  tissues, 
either  causelessly  or  upon  the  infliction  of  slight  injuries  or  wounds. 
Fibrinous  exudations  occur  sooner  or  later  into  the  gums,  which  become 
darkened  in  color,  inflamed,  swollen,  spongy,  and  bleed  upon  the  slights 
est  touch  or  even  spontaneously,  and  finally  separate  from  the  teeth. 
These  results  are  due,  in  part,  to  the  considerable  amount  of  pressure  to 
which  these  parts  are  subject  in  mastication,  and  it  is  a  conspicuous  fact 
that  the  gums  of  edentulous  jaws  remain  free  from  these  changes.  In  a 
few  cases  the  gums  are  but  slightly  altered,  perhaps  oedematous  only  or 
pitting  upon  pressure,  or  they  become  the  site  of  bloody  extravasations. 
In  severer  examples,  in  later  stages  of  the  disease,  these  various  altera- 
tions progress  to  an  extreme  degree,  and  the  extravasation  is  so  volu- 
minous that  the  gums  present  great,  fiingous,  lacerable  excrescences, 
which  may  finally  break  down  into  a  suppurating,  brownish,  and  very 
fetid  mass,  communicating  to  the  breath  an  odor  of  a  most  offensive 
character.  In  certain  epidemics  of  scurvy,  notably  in  that  of  Florence 
described  by  Cipriani,  the  lesions  of  the  gums  were  absent.  The  rest 
of  the  mucous  membrane  of  the  mouth  remains  unaltered,  or  at  most 
slightly  ecchymotic.  Samson  and  Charpentier^  in  a  large  number  of 
cases  saw  this  but  once,  and  in  one  of  Leven's^  cases  the  fungous  growth 
invaded  the  palatal  mucous  membrane,  extending  to  the  anterior  pillars 
of  the  fauces.  The  salivary  glands  are  enlarged  and  swollen ;  the  tongue 
is  imprinted  with  the  form  of  the  teeth,  while  the  latter  become  encrusted 
with  tartar  and  more  or  less  concealed  by  the  exuberant  gums,  or,  becom- 
ing gradually  loosened  from  the  alveoli,  finally  drop  out.  The  mor- 
bid process  may  extend  to  the  bone  itself,  and  necrosis  and  extensive 

1  Etude  sur  le  Scorbut,  1871.  »  Une  epidhnie  de  Scorbut,  p.  28,  1872, 

Vol..  TI.— 12 


178  .  SCURVY. 

exfoliation  follow.  Mastication  is  more  or  less  painful,  and  often 
impossible,  so  that  the  patient  is  reduced  to  the  necessity  of  prolonging 
life  by  the  use  of  fluid  or  semi-solid  food.  Under  the  influence  of  appro- 
priate treatment  it  is  remarkable  how  rapidly  (in  from  two  to  four  weeks) 
these  marked  changes  recede  and  the  parts  resume  their  normal  condition, 
yet  it  occasionally  occurs  that  permanent,  callous  thickening  of  the  gum? 
results. 

In  the  progress  of  the  disease  effusions  of  blood  under  the  skin  are  of 
early  occurrence.  They  are  at  first  located  in  the  superficial  stratum  of 
the  cutis  or  just  beneath  the  epidermis,  especially  around  the  roots  of  the 
hair,  and  present  themselves  as  roundish,  bluish-red  flecks,  varying  in 
size  from  that  of  a  pin's  head  to  that  of  a  split  pea,  not  effa'ceable  by 
pressure  with  the  tip  of  the  finger,  but  slightly,  if  at  all,  elevated  above 
the  surface,  and  enduring  for  weeks  together.  The  nutrition  of  the  hair- 
follicles  is  impaired,  so  that  the  hairs  are  often  either  lost,  broken,  or  dis- 
torted. These  petechiae  fade  in  color  with  progressive  improvement  in 
the  case,  and  finally  disappear,  leaving  brownish-yellow  discolorations. 
They  first  appear  on  the  extremities,  particularly  the  lower  limbs,  then 
on  the  face,  and  lastly  on  the  trunk.  At  a  later  period  extravasations 
of  a  larger  size  and  more  irregular  form  occur  in  the  deeper  layers  of  the 
derma.  They  vary  in  size  from  that  of  a  finger-nail  to  blotches  two  or 
three  inches  in  diameter ;  at  first  reddish  in  color  and  subsequently  of  a 
bluish  red.  When  recession  occurs  under  appropriate  treatment,  the 
color  passes  through  various  shades  of  violet,  blue,  green,  and  yellow, 
as  in  ordinary  traumatic  ecchymosis.  Outpourings  of  blood  also  occur 
into  the  subcutaneous  connective  tissue,  notably  that  of  the  legs,  and  in 
localities  where  connective  tissue  is  particularly  abundant  and  loose,  as  in 
the  ham  and  axilla.  The  dispersion  of  blood  in  this  tissue  may  be  so 
considerable  as  to  cause  the  legs  from  the  knees  down  to  present  a  uni- 
form dark-blue  coloration  that  in  form  may  not  inaptly  be  compared  to 
a  stocking.  The  upper  extremities  also  suffer,  usually  on  their  inner 
side  from  the  armpit  down,  the  extravasation  rarely  reaching,  however, 
to  the  hand.  These  extravasations  may  take  place  after  the  infliction  of 
very  slight  injuries,  as  from  blows  or  the  pressure  of  hard  bodies,  or  even 
from  the  mechanical  effects  of  prolonged  dependency  of  the  limbs,  as  in 
riding  on  horseback.  Extravasations  of  a  similar  nature  are  occasionally 
present  in  the  connective  tissues  of  the  muscles  themselves  or  between 
them,  giving  rise  to  swellings  of  various  forms  and  dimensions.  Nearly 
always  along  with  the  sanguineous  effusions  there  is  more  or  less  oedema, 
usually  beginning  at  the  ankles  and  gradually  extending  upward ;  in  some 
cases  there  are  pufliness  of  the  face  and  general  anasarca,  so  that  deep 
pits  remain  on  pressure. 

This  profound  impairment  of  nutrition  of  the  skin  continuing,  in  the 
worst  case*  Mood  is  effused  beneath  the  cuticle,  forming  blebs  of  varying 
size,  which  finally  break  and  leave  superficial  ulcerated  surfaces,  that 
ultimately  become  covered  with  flabby,  exuberant  granulations,  pouring 
out  a  purulent  often  oflensive  sanies  and  bleeding  upon  the  slightest  touch. 

In  some  cases  the  ulceration  begins  in  the  petechia?  at  the  hair-roots, 
and  a  number  of  these,  running  together,  form  a  large  ulcer.  The 
destruction  of  tissue  by  ulceration  is  disposed  to  spread  more  widely 
and  dee])]"   ""'1  is  oft^n  of  a  most  intractable  character.     Old  cicatrice" 
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ire  the  first  tissues  in  these  cases  to  take  on  the  ulcerative  action.  Cer- 
tain muscles,  chiefly  those  of  the  legs,  and  notably  the  gastrocnemii,  the 
abdominal  and  pectoral  muscles,  the  psoas  magnus,  and  pterygoids,  may 
become  the  seat  of  fibrinous  extravasations,  which  finally  change,  by  lapse 
of  time,  into  hard,  firm  tumors,  impairing  the  functions  of  those  parts 
and  leading  to  contractions  of  the  limbs. 

The  symptoms  in  certain  epidemics  of  extraordinary  severity  have 
displayed  alterations  in  still  deeper  structures.  Efiusions  occur  between 
the  periosteum  and  the  bone,  forming  painful,  hard,  and  resisting  nodes 
of  varying  dimensions,  especially  along  the  course  of  the  tibiae,  upon  the 
scapulae,  and  upon  the  maxillae.  In  young  persons  the  epiphyses  are 
separated  from  the  shaft  of  the  long  bones,  and  in  other  cases  the  ribs 
become  necrosed  and  disarticulated  from  the  sternum,  producing  a  creak- 
ing noise  dm'ing  respiratory  movements,  as  related  by  Poupart.^  This 
occurs  mostly  on  one  side  and  about  the  middle  of  the  series,  yet  it  has 
been  noted  to  occur  on  both  sides,  so  that  the  sternum  and  attached  car- 
tilages, deprived  of  support,  were  perceptibly  sunken.  Oserctzkowski^ 
reports  two  fatal  cases  of  scurvy  attended  with  spontaneous  fracture  of 
the  ribs.  There  was  extravasation  into  and  beneath  the  periosteum,  and 
subsequent  destruction  of  the  continuity  of  the  bone.  In  one  case  the 
ribs  on  both  sides  were  affected,  so  that  the  anterior  wall  of  the  thorax 
sunk  in  and  embarrassed  the  respiration,  which  was  chiefly  maintained 
by  the  diaphragm.  Inflammation  of  the  lungs  succeeded,  and  the  patient 
died  in  agony. 

Recently-repaired  fractures  have  been  known  to  recur  under  the  influ- 
ence of  scurvy  from  the  destruction  of  the  callus.^ 

The  articulations  as  well  as  the  bones  in  very  severe  cases  of  scurvy 
present  evidences  of  disease,  consisting  in  periostitic  effusions  which 
involve  the  surrounding  soft  parts,  producing  impairment  of  motion, 
enlargement,  and  false  ankylosis,  and  even  destroying  the  normal  ana- 
tomical relation  of  the  osseous  surfaces,  so  as  to  determine  deformities. 
These  changes  are  usually  attended  with  severe  pain,  and  most  commonly 
occur  in  the  ankle-,  knee-,  shoulder-,  and  hip-joints,  and  disappear  tar- 
dily, requiring  perhaps  months  for  their  recession,  if  indeed  this  takes 
place  at  all. 

The  symptoms  manifested  by  the  circulatory  organs  are  prominent 
from  an  early  period  of  the  disease.  The  pulsations  of  the  heart  are 
slower,  feebler,  irregular,  and  often  intermittent ;  its  impulse  is  decreased 
or  becomes  quite  imperceptible;  and  when  the  associated  anaemia  has 
progressed  to  a  certain  extent  a  systolic  murmur  may  be  audible.  The 
arterial  and  venous  channels  are  of  diminished  calibre ;  the  pulse  becomes 
soft,  of  less  volume,  and  tardier ;  and  a  venous  murmur  may  sometimes 
be  heard  in  the  cervical  veins.  The  remarkable  nutritive  changes  in  the 
capillary  walls  in  part  account  for  the  numerous  hemorrhages  which 
occur  both  by  rhexis  and  diapedesis.  The  most  frequent  is  epistaxis ;  the 
slightest  blows,  sneezing,  or  blowing  the  nose  will  often  determine  it,  or 
it  may  occur  spontaneously,  and  in  severer  cases  with  such  profuseness  as 
to  threaten  impending  dissolution,  requiring  nothing  less  than  timeous 
introduction  of  the  tampon  to  rescue  the  victim.     Hemorrhage  from  the 

^  Memoires  de  PAcademie  des  Sciences,  p.  237,  1699,  and  Philosophical  Transactions,  vol. 
XV.        ^  Wratsel,  No.  51, 1881.         ^  Anson's  Voyage  Around  the  World,  edited  by  Walter, 
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lungs  is  of  rare  occurrence,  and  when  it  does  happen  is  rather  indicative 
of  pre-existing  puhnonary  disease,  such  as  phthisis,  or  of  the  approach 
of  a  complication,  such  as  infarction  or  gangrene,  than  a  constituent 
feature  of  scurvy.  Hsematemesis  is  less  uncommon,  but  is  by  no  means 
frequent ;  the  biood  ejected  from  the  stomach  is  usually  small  in  quan- 
tity, but  in  isolated  examples  the  bleeding  is  profuse,  producing  great 
exhaustion  and  a  sense  of  cardiac  depression  which  preludes  speedy 
death.  Hemorrhage  from  the  bowels  is  also  an  ill-omened  feature,  com- 
pletely blanching  the  patient  and  presaging  early  exhaustion  and  death. 
Blood  may  also  appear  as  a  product  of  a  complicating  dysentery  which 
determines  abundant,  offensive  discharges  that  may  run  on  for  several 
weeks  before  the  patient  is  finally  exhausted.  Hsematuria  sometimes 
occurs,  especially  in  broken-down  and  cachectic  subjects  and  in  an 
advanced  stage  of  scurvy.  All  of  these  forms  of  hemorrhagic  effusion, 
now  mentioned  as  localized  in  the  mucous  membranes,  are  to  be  depre- 
cated as  exercising  a  pernicious  influence,  seriously  aggravating  ordinary 
cases  and  fatally  jeopardizing  the  issue  of  severe  ones. 

Effusive  and  inflammatory  complications  are  also  encountered  in  the 
serous  structures,  and  usually  in  cases  of  great  severity,  though  they 
occasionally  present  themselves  when  the  more  common  localized  phe- 
nomena of  scurvy  are  not  particularly  prominent.  These  complications 
may  be  marked  by  a  gradual  accession,  or  they  may  rapidly  arise  and 
involve  the  patient,  just  before  in  apparent  security,  in  the  greatest  peril. 
These  incursions  are  almost  always  attended  by  febrile  exacerbations  and 
the  usual  grouping  of  clinical  characters  denotive  of  the  same  pathologi- 
cal conditions  arising  under  ordinary  circumstances.  The  local  com- 
plications may  either  affect  the  pleura  or  pericardium,  or  both.  In 
Karairajew's^  60  autopsic  examinations  pericardial  effusions  were  noticed 
in  30,  pleural  in  30,  pericardial  and  pleural  in  6,  peritoneal  in  7,  and 
arachnoidal  in  only  1.  The  exudations  are  sero-sanguinolent  or  fibrin- 
ous in  character,  and  sometimes  reach  the  inordinate  quantity  of  four  or 
five  pounds,  occasioning  the  patient  the  utmost  distress  and  embarrassing 
the  respiratory  and  circulatory  functions.  Although  these  augment  in  a 
high  degree  the  risk  to  life,  yet  under  prompt  and  appropriate  treatment 
recovery  may  take  place  and  the  effusions  vanish  with  surprising  rapidity. 

Hemorrhagic  extrav^asation  into  the  nervous  centres  is  a  very  rare 
occurrence.  It  has  not  been  as  yet  recorded  as  having  occurred  in  the 
the  brain-substance  itself,  but  has  in  several  instances  been  noted  between 
the  meninges,  producing  headache,  dizziness,  vertigo,  and  sometimes 
somnolence,  delirium,  and  coma.  Opitz  ^  relates  an  interesting  case  in 
which  convulsions  suddenly  occurred  with  unconsciousness,  followed  by 
hemiplegia  of  the  left  side  of  the  body  and  the  corresponding  side  of  the 
feoe.  After  twenty-four  hours  consciousness  returned  and  the  paralysis 
disappeared.  There  were,  however,  headache  and  liypersesthesia  of  the 
upper  extremities  present ;  twelve  days  later  these  also  receded,  and  the 
patient  finally  recovered.  The  same  author  records  paralysis  as  occur- 
ring in  one  case  from  extravasation  into  the  spinal  meninges.  Samson 
observed  an  instance  in  which  a  fibrinous  effusion  formed  upon  the  sciatic 
nerve,  with  consequent  pain. 

*  Himmelstiern,  Beobachtungen  vher  den  Seorbut,  S.  50,  Berlin,  1843. 
»  Proff.  VierUljahrschrift,  8.  153,  1861. 
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In  the  circulatory  system  symptoms  always  of  threatening  and  often  of 
fatal  import  may  arise:  embolism  may  occur  at  various  points,  particularly 
in  the  lungs  and  spleen,  occasioning  hemorrhagic  infarctions,  which  have 
undoubtedly  been  the  occasion  of  the  sudden  deaths  sometimes  observed 
in  scorbutic  cases  not  apparently  of  a  very  dangerous  form  nor  attended 
with  an  excessive  degree  of  exhaustion. 

The  urinary  system  supplies  no  prominent  symptoms ;  the  statements 
as  to  the  condition  of  the  kidneys  and  the  composition  of  the  urine  are 
contradictory.  The  urine  not  infrequently  contains  albumen,  particu- 
larly in  severe  cases,  but  this  is  by  no  means  indicative  of  corresponding 
changes  in  the  renal  structure :  on  the  contrary,  this  may  be  found  after 
death  to  be  apparently  free  from  disease. 

The  conclusions  that  would  seem  to  be  authorized  by  the  statements  of 
various  authorities  are  that  the  quantity  of  urine  passed  is  decreased,  as 
well  as  that  of  the  urea,  while  the  amounts  of  the  albuminoid  and  min- 
eral matters  are  increased. 

Physical  examination  will  reveal  the  frequent  occurrence  of  enlarge- 
ment of  the  spleen,  independent  of  malarial  influences,  and  Krebel  has 
encountered  one  case  in  which  the  liver  was  involved  in  inflammation. 

Some  derangement  of  the  visual  organs  is  present  in  many  cases. 
Fol  tz,  in  the  epidemic  on  the  Raritan,  reported  four  cases  of  nycta- 
lopia and  two  of  hemeralopia,  and  other  affections  of  the  eye,  such  as 
conjunctivitis,  induration  and  irritation  of  the  ciliary  margins  of  the 
lids,  with  a  copious  and  acrimonious  discharge,  these  conditions  being 
obviously  due  to  the  scorbutic  diathesis.  Medical  Director  J.  Y.  Taylor, 
U.  S.  Navy,  in  a  private  communication  to  me  states  that  hemeralopia 
was  a  frequent  premonitory  symptom  of  scurvy  that  occurred  in  the 
U.  S.  sloop-of-war  Decatur  in  1854  during  a  laborious  and  tedious 
passage  of  three  months  through  the  Straits  of  Magellan.  The  men 
were  overworked  and  much  exposed  to  cold  and  wet,  and  part  of  the 
time  were  on  diminished  rations.  The  hemeralopia  was  at  first  errone- 
ously attributed  to  the  reflection  from  the  snow  and  glaciers — a  species 
of  snow-blindness — but  other  phenomena  speedily  appeared  in  a  majority 
of  the  causes :  a  subacute  inflammation,  with  considerable  pain  and 
swelling  of  the  small  joints,  especially  those  of  the  toes ;  sore  and 
tender  gums,  although  only  a  few  progressed  so  far  as  to  exhibit  spongi- 
ness  or  bleeding ;  and  debility,  depression,  anxiety,  and  insomnia.  In  a 
few  cases  the  blindness  was  so  complete  as  to  render  their  subjects  almost 
helpless  after  sunset.  This  was  the  most  pronounced  and  remarkable 
symptom  and  the  one  most  complained  of.  These  incipient  scorbutic 
symptoms  were  promptly  arrested  by  the  free  use  of  wild  celery  (Apium 
graveolens),  which  was  found  growing  abundantly  in  sheltered  places. 
The  short  rations  were  also  supplemented  advantageously  by  mussels 
(Mytilus  edulis)  whenever  they  could  be  obtained.  A  few  weeks  later 
the  crew  appeared  to  be  in  ordinary  health. 

Hemorrhage  may  occur  under  the  conjunctiva,  raising  it  into  small 
pouches ;  into  the  anterior  chamber,  causing  iritis  and  adhesions ;  and, 
finally,  into  the  choroid  and  vitreous  humor,  exciting  a  general  inflam- 
mation of  the  entire  organ. 

Dulness  of  hearing  and  buzzing  in  the  ears  have  also  been  signalized 
as  occasional  symptoms  of  scurvy. 
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The  phenomena  of  fever  are  always  absent  during  the  course  of 
uncomplicated  scurvy,  the  temperature  of  the  mouth  sometimes  falling 
as  low  as  92°  F.,  and  being  always  one  or  two  degrees  lower  than  normal. 
It  is  only  in  the  later  periods  of  the  disease,  when  pathological  processes 
most  often  supervene  in  the  internal  organs,  that  an  elevated  temperature 
and  the  other  ordinary  symptoms  of  fever  are  manifested.  The  lowered 
vital  resistance  of  scorbutic  subjects  particularly  disposes  them  to  the 
incursions  of  fevers,  especially  those  of  malarial  and  typhoid  types: 
hence  in  the  low,  marshy  districts  of  Northern  Europe  and  in  sections 
of  country  afflicted  by  famine  and  overcrowded  dwellings  these  compli- 
cations are  very  common. 

Diagnosis. — Little  or  no  difficulty  will  be  encountered  in  discrimina- 
ting scurvy  from  other  diseases  under  the  circumstances  that  usually  sur- 
round its  development  and  prevalence.  These  circumstances  are  alto- 
gether peculiar  and  characteristic,  and  involve  the  absence  of  succulent 
vegetable  food  as  the  prime  factor,  and  exposure  to  cold,  fatigue,  mental 
despondency,  or  other  depressing  influences  as  accessory  in  its  production. 
This  combination  of  causes  has  been  usually  witnessed  in  all  the  out- 
breaks of  scurvy  in  camps,  besieged  towns,  on  shipboard,  particularly  on 
ships  in  Arctic  service. 

Sporadic  cases  may  escape  immediate  identification  in  the  absence  of  some 
of  these  circumstances,  but  a  close  attention  to  the  symptoms  will  surely 
lead  to  a  correct  conclusion.  The  scorbutic  cachexia  denoted  by  the  sallow 
or  earthy  hue  of  the  skin  ;  the  spongy  gums ;  the  discoloration  of  the  sur- 
face ;  pains  in  the  limbs  and  joints ;  the  sense  of  weariness,  and,  later,  the 
exhaustion,  dyspnoea  on  the  slightest  exertion ;  the  bloody  and  fibrinous 
effusions  into  the  connective  tissues  and  muscles  about  the  joints,  and  into 
the  pleurae,  pericardium,  and  peritoneum ;  the  stiffness  and  contraction  of 
the  legs, — furnish  a  complexus  of  phenomena  not  met  with  in  any  other 
disease  than  scurvy.  The  discoloration  of  the  skin  in  purpura,  leucocy- 
thaemia,  anaemia,  chlorosis,  and  haematophilia,  or  other  conditions  involv- 
ing hemorrhagic  extravasation,  are  easily  discriminated  from  those  of 
scurvy  when  taken  in  connection  with  the  other  symptoms  and  the  his- 
tory of  those  diseases.  In  the  beginning  of  scurvy  the  pains  in  the  back 
and  limbs  might  divert  the  attention  to  rheumatism,  but  an  examination 
at  this  early  stage  will,  in  all  likelihood,  disclose  the  peculiar  gingival  and 
cutaneous  lesions  of  scurvy. 

The  rapid  improvement  of  scorbutic  cases  under  a  fruit  and  vegetable 
diet  is  also  a  noticeable  feature  not  witnessed  in  any  of  the  foregoing  dis- 


Pkognosis. — ^The  prognosis  of  scurvy  is  always  favorable  in  the  early 
stages,  and  even  in  the  very  worst  recovery  occurs  under  improved 
hygienic  surroundings  with  remarkable  promptness  and  certainty.  It 
must  not  be  overlooked,  however,  that  sudden  death  may  occur  in  seem- 
ingly light  cases  from  failure  of  the  heart's  action  or  from  embolism. 
There  is  a  ready  disposition  to  the  recurrence  of  the  disease  under  slight 
causes,  and  it  may  so  impair  the  health  as  to  lead  to  the  development  of 
other  fatal  maladies.  The  gravity  of  the  case  is  to  be  gauged  not  so 
much  by  its  seeming  severity  as  by  the  accessibility  of  proper  food-sup- 
plies, for  without  these  the  worst  results  may  be  expected.  Where  the 
case  is  embarrassed  with  complications  of  the  respiratory  and  circulatory 
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»>rgans,  involvement  of  the  bones,  and  intercurrent  diseases,  the  outlook 
becomes  correspondingly  grave. 

Throughout  the  world,  in  recent  times,  greater  areas  of  territory 
are  devoted  to  agriculture  and  horticulture,  and  the  products  are  distrib- 
uted over  wide  extents  of  country  by  the  increased  facilities  of  communi- 
cation by  the  highways  and  railroads,  so  that  it  would  now  be  impossible 
for  an  epidemic  of  scurvy  to  devastate  a  region  of  country  so  provided  as 
it  did  a  century  ago,  or  might  do  and  has  done  in  regions  of  country 
where  tillage  is  neglected  and  communications  are  cut  off  by  an  absence 
of  roads  from  more  productive  centres,  as  in  Southern  and  Eastern 
llussia. 

Hygienic  improvements  that  have  almost  stamped  out  scurvy  on  shore 
have  also  done  good  service  for  mariners,  and  thousands  of  ships  now  cross 
the  ocean  on  long  cruises  with  perfect  security  from  the  disease.  In 
the  naval  services  of  the  world,  as  has  been  already  shown,  the  disease 
is  rarely  encountered,  and  it  is  greatly  diminished  in  the  merchant  marine, 
from  which,  it  is  hoped,  in  a  few  years,  by  a  more  rigid  enforcement  of 
existing  laws  for  the  protection  of  sailors,  it  may  also  entirely  disappear. 
Even  in  exceptionally  long  and  arduous  cruises,  as  in  the  Arctic  regions, 
the  disease  may  be  arrested,  as  was  the  case  with  the  Jeannette,  which  was 
drifted  about,  locked  up  in  ice,  for  sixteen  months,  yet  only  a  single  case 
of  scurvy  appeared. 

It  is  of  the  first  importance  to  enlist  a  healthy  crew  for  long  voyages,  free 
from  previous  syphilitic,  scorbutic,  or  other  constitutional  taint;  then,  by 
observing  proper  hygienic  precautions,  to  maintain  their  health.  One  of  the 
prime  factors  in  securing  this  result  is  a  suitable  dietary.  The  improved 
methods  of  preserving  food  afford  facilities  for  storing  up  adequate  quan- 
tities of  both  kinds,  animal  and  vegetable,  to  last  the  cruise.  To  econo- 
mize these  stores  it  will  be  w^U  to  start  with  a  stock  of  live  animals  and 
recent  vegetables,  such  as  can  be  now  had  in  almost  any  quantity  in  any 
considerable  maritime  city,  and  not  until  these  are  consumed  are  the  canned 
and  preserved  supplies  to  be  opened.  All  the  ordinary  meats,  as  beef,  mutton, 
veal,  and  lamb ;  most  vegetable  products,  as  asparagus,  beans,  peas,  pota- 
toes, and  a  great  variety  of  fruits,  as  peaches,  plums,  berries,  etc.,  are 
obtainable  at  moderate  expense,  and  should  form  an  integral  portion  of 
the  ration.  Eggs  can  be  easily  preserved  so  as  to  keep  for  months  by 
simply  packing  them  in  plaster  or  in  salt,  and  they  furnish  a  valuable  and 
acceptable  article  of  diet.  Among  articles  of  great  nutritive  value  milk 
takes  high  rank,  and  it  can  be  preserved  sweet  and  pure  indefinitely. 
Sauer-kraut  is  an  antiscorbutic  of  considerable  virtue,  and  should  not  be 
overlooked  in  laying  in  stores  for  a  distant  cruise.  Cheese  and  oatmeal 
will  be  found  useful  additions  to  the  ordinary  ration. 

It  may  be  proper  to  state  in  the  event  of  the  occurrence  of  scurvy  and 
the  exhaustion  of  the  fresh  vegetable  stores  that  various  quickly-growing 
vegetables,  such  as  mustard,  radishes,  turnips,  and  cresses,  could  be  culti- 
vated on  shipboard  if  seeds  are  provided. 

"With  such  a  varied  dietary,  comprehended  in  the  above  enumeration, 
it  would  be  impossible  for  scurvy  to  invade  the  ship's  company,  especially 
when  aided  by  other  wholesome  agencies,  as  cleanliness,  well-ventilated 
and  dry  sleeping  rooms,  and  clothing  adapted  to  the  weather.  The  anti- 
scorbutic virtues  of  lime-juice  were  known  long  ago,  being  mentioned  by 
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Albertus  in  1593,  but  it  was  not  until  many  years  later  that  it  became 
an  integral  part  of  the  English  navy-ration.  The  law  requires  it  to  be 
carried  on  board  all  merchant  vessels,  and  to  be  served  out  ten  days  after 
the  crew  has  been  living  on  salt  rations.  The  juice  keeps  well  if  prop- 
erly prepared  and  preserved  from  contact  with  air,  especially  when  forti- 
fied with  a  small  quantity  of  alcohol,  the  usual  strength  being  about  10 
per  cent.  It  should  be  carried  in  vessels  containing  just  enough  to  furnish 
a  few  days'  rations  to  the  whole  crew,  by  which  plan  only  a  small  amount 
need  be  exposed  to  the  decomposing  influence  of  the  air.  The  juice  can  be 
reduced  by  evaporation  to  a  very  small  bulk.  This  method  was  adopted 
in  supplying  the  Arctic  cruiser  Rodgers.^  The  juice  was  reduced  to  a 
paste,  each  pound  of  which  represented  one  gallon  of  the  solution  of  the 
ordinary  strength.  It  has  also  been  used  in  the  form  of  lozenges  and  bis- 
cuit. It  may  be  stated  that  great  reliance  has  been  placed  upon  malt, 
the  acid  wines,  and  cider  as  good  antiscorbutics. 

In  connection  with  the  food-supplies  it  is  proper  to  mention  those  influ- 
ences of  a  depressing  character  which  have  a  tendency  to  favor  the  devel- 
opment of  scurvy.  The  first  is  dampness  in  the  sleeping  apartments  of 
the  men.  This  should  be  prevented  by  ventilation,  drying  stoves,  and 
taking  care  that  no  wet  garments  are  permitted  to  remain  in  the  apart- 
ments. They  should  be  taken  off  immediately  and  hung  outside  to  dry, 
and  under  no  circumstances  should  the  men  be  permitted  to  sleep  in  them, 
as  is  scmetimes  done. 

Exposure  to  cold  is  unavoidable  under  certain  conditions,  and  the  men 
should  then  be  protected  by  proper  clothing  adapted  to  the  weather.  Pro- 
tracted fatigue  is  a  third  favoring  circumstance,  and  the  crew  should  be 
spared  all  the  strain  of  hard  work  possible,  especially  in  high  latitudes. 
The  apartments  should  also  be  kept  well  ventilated  and  scrupulously 
clean ;  and,  lastly,  depressing  mental  emotions,  which  are  so  apt  to  arise 
from  exposure  to  danger  and  want,  should  be  dispelled  by  cheering  assur- 
ances, constant  occupation,  and  whatever  amusements  can  be  had.  These 
are  the  chief  influences  which  are  to  be  considered  in  adopting  measures 
to  prevent  the  occurrence  of  scurvy  in  communities,  armies,  on  shipboard, 
or  in  persons  confined  in  houses  of  detention. 

The  therapeusis  of  scurvy  presents  no  intricate  problems  for  solution. 
Its  origin  in  dietetic  errors  is  admitted  by  almost  common  consent, 
and  it  is  surprising  with  what  rapidity  patients  apparently  beyond  hope 
of  recovery  gather  health  and  strength  with  a  change  in  the  character 
of  the  food.  This  is  indispensable  in  the  treatment,  as  drugs  have  little 
or  no  curative  influence  without  it ;  and,  therefore,  the  first  object  should 
be  to  supply  the  patient  with  lemon-juice  or  acescent  fruits  and  fresh 
vegetables,  as  garlic,  mustard,  cresses,  sorrel,  nasturtium,  taraxacum 
among  the  wild  plants,  and  potatoes,  onions,  turnips,  beets,  radishes, 
etc.  among  the  domesticated  plants.  And  in  conjunction  with  these 
fresh  meats,  in  the  form  of  soups  if  the  solids  cannot  be  masticated,  may 
be  used  with  advantage.  Ordinarily,  the  dietetic  treatment  alone  will 
suffice  to  re-establish  the  health.  Should,  however,  convalescence  be 
delayed,  the  vegetable  bitters  with  the  mineral  acids  and  ferruginous 
tonics  and  quinia  will  furnish  useful  adjuvants.  These  are  the  standard 
remedies ;  others  have  been  recommended  at  various  times,  a«  the  juice 

*  Report  of  t\e  Surgeon-General  of  the  Navy  for  1880. 
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of  the  maguey,  a  Mexican  plant,  potassium  nitrate  alone  or  combined 
with  vinegar,  tincture  of  cantharides,  etc. 

Attention  will  often  be  required  to  the  various  scorbutic  complications, 
especially  stomatitis,  which  is  always  a  source  of  discomfort  and  suffer- 
ing. One  of  the  best  local  applications  for  this  is  pencilling  the  parts 
with  a  solution  of  nitrate  of  silver,  which  often  affords  marked  relief. 
Mouth-washes,  composed  of  solutions  of  chlorinated  lime,  potassium 
permanganate,  carbolic  acid,  are  beneficial  by  suppressing  foul  odors, 
exercising  local  stimulative  action  upon  the  gums,  and  promoting  heal- 
ing. Should  ulceration  attack  the  legs,  as  is  often  the  case,  the  applica- 
tion of  mild  astringents  and  stimulative  ointments  will  be  all  that  is 
required.  The  parts  sliould,  of  course,  be  kept  clean  and  protected  from 
irritation  by  protective  dressings. 

Hemorrhages  from  the  nose,  gums,  stomach,  bowels,  or  into  the  serous 
cavities  should  be  treated  upon  the  general  principles  applicable  to  their 
character,  as  the  local  use  of  cold,  astringents,  and  the  internal  adminis- 
tration of  haemostatic  agents — lead  acetate,  ergot,  tincture  of  iron,  and 
other  remedies,  vegetable  and  mineral,  of  this  class.  In  desperate  cases 
effiisions  into  the  chest,  threatening  death  by  interfering  with  the  respira- 
tory and  circulatory  organs,  may  render  operation  necessary  as  the  last 
resort  for  their  removal. 

During  the  treatment  it  is  important  to  obviate  any  sudden  or  severe 
Btrain  upon  the  heart  by  premature  movemp'its  or  exercises,  as  this  is 
fraught  with  danger. 


PURPURA. 

By  L  E.  ATKINSON,  M.  D. 


It  has  been  customary  with  authors  to  describe  under  the  general 
heading  Purpura  a  number  of  affections  presenting  as  a  common  symp- 
tom the  extravasation  of  blood  into  the  tissues,  more  especially  of  the 
skin  and  mucous  membranes,  quite  irrespective  of  etiological  or  patho- 
logical considerations.  Thus,  the  tiny  ecchymoses  caused  by  the  bites 
of  fleas  have  been  denominated  purpura  pulicosa;  the  larger  bruises 
resulting  from  external  violence,  purpura  traumatica ;  the  extravasations 
occurring  in  the  course  of  scurvy,  purpura  scorbutica ;  those  encountered 
in  malignant  small-pox,  purpura  variolosa ;  and  so  on.  These  affections, 
differing  widely  in  nature,  possess  as  a  common  symptom  the  escape  of 
blood  from  the  vessels  into  the  tissues.  It  is  evident,  therefore,  that  in 
the  sense  often  employed  the  term  purpura  is  used  to  describe  a  symptom 
or  symptoms  common  to  a  variety  of  non-related  maladies. 

If  there  be  a  peculiar  morbid  process  having  for  its  constant  and 
characteristic  symptom  the  spontaneous  escape  of  the  blood  from  the 
blood-vessels,  it  is  plain  that  interstitial  hemorrhage  from  external 
violence  or  from  the  action  of  a  definite  poison  circulating  in  the  blood 
and  disorganizing  it  and  its  containing  vessels,  as  in  phosphorus-poison- 
ing, or  from  the  influence  of  certain  zymotic  diseases,  should  not  be 
designated  by  the  title  properly  belonging  to  a  substantive  malady. 
The  question,  therefore,  is :  Are  there  groups  of  symptoms  indicating 
morbid  action  of  definite  character,  but  of  varying  intensity,  to  which 
the  name  purpura  may  with  propriety  be  applied? 

In  the  present  light  of  pathological  science  it  is  impossible  to  answer 
this  question  in  the  affirmative  without  considerable  qualification.  It 
must  be  confessed  that  we  do  not  possess  a  knowledge  of  any  definite 
chain  of  morbid  processes  constituting  a  distinct  disease  that  may  be 
designated  as  purpura.  And  yet  we  are  able  to  recognize  a  set  of  symp- 
toms varying  greatly  in  intensity,  from  the  most  trivial  petechial  eruption 
to  profuse  and  fatal  hemorrhages,  accompanied  by  a  train  of  manifesta- 
tions which  we  are  unable  to  connect  with  any  of  the  causes  already 
spoken  of,  and  which,  indeed,  depend  upon  no  fixed  exciting  cause 
with  which  we  are  acquainted.  It  may  be  eventually  proven  that  pur- 
pura, even  as  we  understand  it,  is  merely  a  set  of  phenomena  due  to 
widely-differing  influences  acting  upon  the  blood  and  blood-vessels,  and 
that  the  term  will  disappear  from  our  nomenclature  as  indicating  a 
.  disease,  but  will  be  preserved  as  denoting  a  symptom.     For  the  present, 
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purpura  is  understood  to  be  a  group  of  symptoms  characterized  by  the 
effusion  of  blood  into  the  tissues  of  the  body,  or  upon  its  free  surfaces, 
or  into  its  serous  cavities,  which  seem  to  arise  spontaneously,  and  for 
which  we  are  unable  to  assign  a  definite  cause.  With  this  view  of  the 
nature  of  purpura  it  becomes  necessary  to  exclude  from  present  consid- 
eration blood  -  extravasations  froiji  internal  or  external  violence,  the 
action  of  the  specific  principles  of  contagious  or  infectious  fevers,  the 
dyscrasia  of  scurvy,  the  influence  of  poisonous  substances,  and,  in  a 
word,  any  of  those  affections  of  which  the  escape  of  blood  from  the 
vessels  constitutes  an  epi-phenomenon. 

Purpura  may  be  conveniently  considered  as  presenting  three  varieties  : 
1,  purpura  simplex ;  2,  purpura  hsemorrhagica ;  3,  purpura  rheumatica. 

These  three  forms  of  the  disease  are  not  distinguished  by  sharply-outlined 
differences,  but  merge  the  one  into  the  other,  now  one,  now  another  set 
of  symptoms  predominating.  To  these  may  be  added,  likewise  for  con- 
venience, three  sub- varieties — purpura  urticans,  purpura  papulosa,  and 
purpura  nervosa.  The  difference  between  these  forms  of  purpura  should 
not  be  considered  as  of  more  than  clinical  import.  Whatever  variations 
present  themselves  may  with  probable  propriety  be  ascribed  to  complicat- 
ing influences. 

Purpura  Simplex. — This  is  the  mildest  form  of  purpura,  and  may 
in  many  cases  readily  escape  observation.  It  may  begin  abruptly,  in  the 
midst  of  health,  without  the  slightest  subjective  symptom,  or  tlie  extrava- 
sations may  be  preceded  for  several  days  by  some  discomfort,  aching  of 
limbs,  sluggishness,  anorexia,  even  a  small  amount  of  fever.  The  erup- 
tion usually  appears  first  upon  the  lower  extremities,  preferably  the  flexor 
surfaces  of  the  thighs  (Duhring),  but  frequently  upon  the  legs.  It  extends 
from  these  points  to  the  upper  extremities  and  trunk,  usually  sparing  the 
face.  The  lesions  vary  in  size  from  that  of  a  pin-head  to  that  of  a  finger- 
nail (petechise),  or  they  may  be  linear  (vibices).  They  remain  discrete, 
and  do  not  increase  in  size  throughout  their  course.  Each  spot  of  hem- 
orrhage will  endure  for  from  one  to  two  weeks.  At  first  the  lesions  are 
of  a  livid  red  color,  and  declare  their  extra-vascular  nature  by  remain- 
ing unaltered  when  subjected  to  pressure.  The  color  of  these  spots 
changes,  as  in  ordinary  ecchymosis,  in  consequence  of  the  metamor- 
phoses of  the  hsematin  preparatory  to  its  final  absorption,  from  crimson  to 
purple,  to  blue,  to  green,  to  yellow,  and  finally  fades  away.  When  recent, 
the  spots  appear  sharply  outlined,  with  sometimes  a  faint  encircling  zone 
of  hypersemia,  but  as  they  become  older  their  margins  grow  indistinct. 
While  the  early  lesions  slowly  disappear,  others  continue  to  develop,  and 
the  affection  may  thus  be  protracted  for  weeks.  At  times  the  petechise 
appear  in  crops,  recurring  every  few  days,  the  patient  at  one  time  appa- 
rently nearly  well,  at  another  time  worse  than  ever.  Finally,  the  symp- 
toms definitely  disappear,  to  return  no  more,  or  they  pass  into  those  of 
other  forms  of  purpura.  During  the  course  of  purpura  simplex  the 
blood-vessels  of  the  skin  alone  are  affected,  the  deeper  tissues  and  mucous 
membranes  probably  remaining  unchanged. 

Throughout  the  attack  the  general  health  may — usually  does — remain 
good.  As  an  occasional  symptom  there  will  be  observed  a  few  vesicles  or 
blebs,  containing  blood,  upon  the  skin.  The  extent  of  the  general  erup- 
tion may  vary  from  a  few  scattered  petechise  to  a  copious  and  startling 
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number  of  purpuric  spots.  The  maintenance  of  the  upright  position 
tends  to  perpetuate  the  evohition  of  the  lesions. 

In  elderly  persons  purpura  simplex  is  sometimes  observed,  and  has 
been  described  by  many  writers  as  purpura  senilis.  Hillier,  following 
Bateman,  describes  it  as  occurring  in  old  women  "  upon  the  outside  of 
the  forearms  in  successive  dark,  purple  blotches  of  an  irregular  form  and 
various  magnitude."  ^  Aged  men  as  well  as  women  are  liable  to  the  affec- 
tion, which  may  quite  as  well  appear  upon  the  lower  extremities  of  either 
sex.  It  is  altogether  likely,  however,  that  in  such  cases  degenerations  of 
the  vascular  walls  alone  may  cause  the  extravasations. 

Purpura  Hemorrhagica  (Morbus  Maculosus  Werlhofti). — In 
this  form  of  purpura  there  are  added  to  the  symptoms  of  purpura  sim- 
plex hemorrhages  into  and  from  the  various  mucous  tracts,  the  nasal,  fau- 
cial,  pharyngeal,  gastric,  intestinal,  renal,  uterine,  rarely  the  pulmonary 
mucous  membranes,  and  exceptionally  into  the  various  serous  membranes 
and  cavities.  It  may  begin  abruptly,  in  the  midst  of  apparently  vigor- 
ous health,  or  after  premonitory  symptoms  extending  over  several  days, 
vague  sensations  of  discomfort — headache,  pains,  anorexia,  indisposition  to 
exertion,  and  the  like — or  it  may  occur  as  a  transition  from  other  forms 
of  purpura.     Usually  there  is  no  fever. 

The  hemorrhagic  spots  upon  the  skin  appear  much  as  in  purpura  sim- 
plex, though  the  lesions  are  larger,  acquiring  the  size  of  coins  or  even  of 
the  palm  of  the  hand.  Spots  soon  appeal*  upon  the  visible  mucous  mem- 
branes, and  free  hemorrhages  occur ;  indeed,  the  latter  may  be  the  first 
symptom  observed.  Epistaxis  is  of  most  common  occurrence,  but  bleed- 
ing from  the  mouth,  stomach,  and  intestines  almost  as  frequently  results. 
The  gums  are  almost  constantly  affected,  and  upon  inspection  these  may 
be  found  covered  with  blackish  scabs,  upon  removal  of  which  the  mucous 
membrane  will  be  found  pale  and  not  swollen — an  important  point  in 
diagnosticating  this  affection  from  scurvy.  Vesicles  and  blebs  filled  with 
blood  form  both  on  the  skin  and  mucous  membranes.  They  quickly  rup- 
ture and  discharge  their  contents.  Bleeding  from  the  stomach  and  intes- 
tines is  revealed — in  the  former  case  by  the  vomiting  of  a  brownish  mate- 
rial resembling  coffee-grounds ;  in  the  latter  case  by  the  passage  of  black, 
tar-like  evacuations.  Pulmonary  hemorrhage  is  to  be  distinguished  from 
hfiematemesis  by  the  frothy  and  arterial  character  of  the  blood.  Haematu- 
ria  may  proceed  from  any  part  of  the  urinary  tract.  Bleeding  from  sev- 
eral parts  may  occur  at  the  same  time,  and  may  be  very  copious. 

In  the  mucous  membranes  extravasations  of  greater  or  less  extent  may 
occur,  as  in  the  derma.  Into  the  serous  membranes  they  may  take 
place  with  or  without  effusion  into  serous  cavities.  It  is  only,  however, 
in  cases  that  will  almost  certainly  end  fatally  that  the  effusions  into  these 
cavities  are  encountered.  Hemorrhages  into  the  substance  of  the  lungs, 
into  the  brain  and  other  viscera,  as  well  as  into  the  tissues  generally,  are 
occasionally  observed. 

At  the  outset  of  these  bleedings  the  general  health  of  the  patient  may 
appear  unimpaired,  and  if  they  be  lew  in  number  and  moderate  in 
extent  but  slight  evidences  of  debility  may  be  shown  throughout  the 
attack ;  but  it  is  often  the  case  that  the  loss  of  blood  is  excessive  and 
long  continued,  and  symptoms  of  profound  anaemia  supervene.     The 

*  Reynolds's  System  of  Medicine,  vol.  i.  p.  792. 
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patient  becomes  greatly  exhausted ;  intense  pallor  is  developed,  shortly 
followed  by  general  oedema.  Attacks  of  syncope  appear,  and  in  fatal 
cases — which  are  not  common — death  results  from  asthenia.  This  result 
may  occur  after  a  few  days  from  the  profuseness  of  the  hemorrhage ; 
usually,  however,  only  after  several  weeks.  Throughout  the  attack  the 
cutaneous  lesions  continue  to  develop,  either  irregularly  or  in  successive 
outbreaks,  scattered  over  the  general  surface,  involving  the  face  less 
frequently  than  other  parts.  These  spots  undergo  the  color-changes 
peculiar  to  extravasated  blood,  and  may  be  seen  in  all  the  stages  of 
involution  in  the  same  patient.  Fever,  usually  absent  throughout  the 
attack,  may  appear  at  the  height  of  the  aifection,  but  does  not  run  high. 
Local  inflammations  are  exceedingly  rare.  .  In  favorable  cases  recovery 
follows  the  gradual  mitigation  and  disappearance  of  the  symptoms,  but 
relapses  frequently  occur,  and  convalescence  may  be  retarded  for  months. 

Purpura  E,heumatica  (Peliosis  Rheumatica). — Schoenlein  in  1829 
described  as  peliosis  rheumatica  an  affection  in  which  the  symptoms  of 
purpura  simplex  were  associated  with  pain  and  often  with  effusion  into 
the  joints,  especially  those  of  the  knee  and  ankle.  He  considered  it  as 
an  independent  malady.  This  opinion  has  been  shared  by  Fuchs,  Hebra, 
Kaposi,  Neumann,  and  many  others.  Kaposi  ^  regards  it  as  related  to 
erythema  nodosum,  with  which  affection,  indeed,  it  possesses  some  features 
in  common.  It  probably,  however,  constitutes  a  complication  of  ordinary 
purpura.  That  it  is  not  primarily  rheumatic  is  shown  by  the  almost 
invariable  absence  of  many  of  the  symptoms  characteristic  of  rheuma- 
tism ;  that  it  cannot  be  an  independent  affection  appears  from  its  inti- 
mate relations  with  other  forms  of  purpura. 

Purpura  rheumatica  commonly  begins  with  malaise,  anorexia,  debility, 
sometimes  with  mild  fever.  The  patient  is  soon  attacked  with  pains,  of  a 
more  or  less  acute  character,  in  the  joints,  especially  the  knees  and  ankles. 
There  may  be  some  effusion  into  the  joint  and  cutaneous  oedema.  After 
a  few  days  the  nature  of  the  complaint  will  be  revealed  by  an  eruption 
of  petechiae,  first  near  the  painful  joints,  but  soon  extending,  involving 
in  many  cases  even  the  head  and  trunk.  The  eruption  may  be  at  first 
slightly  elevated  and  surrounded  by  a  fine  halo  of  hypersemic  injection. 

The  pains  usually  subside  upon  the  appearance  of  the  eruption,  and 
the  malady  may  be  completed  after  a  single  outbreak.  More  commonly 
new  joint-pains  are  experienced,  fresh  crops  of  petechiae  appear,  and  the 
trouble  may  be  prolonged  for  weeks,  even  months,  the  patient  meanwhile 
suffering  not  very  greatly  in  general  health.  The  lesions  may  be  cuta- 
neous only ;  rarely  bleeding  from  mucous  surfaces  will  occur  (Scheby- 
Buch).  Albuminuria  may  be  present  (Kaposi).  An  annual  type  is  said 
by  Kaposi,  Neumann,  and  others  to  be  sometimes  observed,  the  spring 
and  autumn  being  the  usual  seasons  for  the  outbreaks.  This  is  supposed 
to  indicate  a  relationship  with  erythema  nodosum  and  multiforme.  Car- 
diac murmurs  have  been  detected  in  the  course  of  purpura  rheumatica,^ 
but  these  were  probably  anaemic  or  antedated  the  purpuric  symptoms. 
Purpura  rheumatica  never  seems  to  result  in  endo-*or  pericarditis. 

Sub-Varieties. — Henoch^  and  Couty^  have  described  a  form  of  pur- 

^  Hautkrankheiten,  1880,  p.  277. 

'  Kinnicutt,  Archives  of  Dermatology,  i.  p.  193;  MoUi^re,  Ann.  de  Dermatol. ,  v.  p.  44. 

»  Berl  Klin.  Wochenschr.,  51,  1874.  *  Oaz.  Hebd.,  36  et  seg.,  1876. 
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pura  mostly  observed  in  children,  in  whom  rheumatoid  pains  occur  along 
with  colic  and  vomiting  of  greenish  or  bilious  matter,  tenesmus,  and 
sometimes  with  loss  of  blood  from  the  bowels.  The  disease  may  be 
protracted  throughout  months  by  relapses.  Cutaneous  oedema  frequently 
occurs.  Couty  regards  it  as  a  form  whose  peculiarities  justify  its  assign- 
ment to  a  position  of  its  own.  The  cause  of  the  associated  train  of 
symptoms  is  supposed  (Couty)  to  reside  in  the  sympathetic  system,  and 
the  name  purpura  nervosa  is  proposed  for  it.  So  many  features  of  ordi- 
nary purpura  are  manifested  in  these  cases  that  it  seems  better  to  consider 
them  as  examples  of  ordinary  purpura  complicated  with  gastro-intestinal 
derangement.  It  has  been  suggested  that  the  nausea,  vomiting,  and 
abdominal  pains  may  result,  from  extravasation  of  blood  into  the  peri- 
toneal tissue.^ 

In  the  course  of  purpura  there  is  frequently  observed,  more  especially 
in  purpura  simplex,  a  wheal-like  arrangement  of  the  eruption — such, 
indeed,  as  occurs  in  urticaria.  The  term  purpura  urticans  has  been  given 
to  this  sub-variety,  which  may  or  may  not  be  accompanied  by  itching. 
Scheby-Buch  has  suggested  that  the  urticaria  may,  with  more  propriety,  be 
attributed  to  the  gastric  disturbances  that  so  often  accompany  the  forms 
of  purpura  presenting  it.^  The  wheals  are  usually  seen  upon  the  lower 
extremities,  but  may.  appear  elsewhere.  A  considerable  degree  of  oedema 
may  be  present,  particularly  in  lax  tissue,  such  as  that  of  the  scrotum, 
eyelids,  etc. 

Purpura  papulosa  (lichen  lividus,  Willan)  is  a  form  of  purpura  where, 
in  the  midst  of  ecchymoses,  livid  papules  appear.  These  probably 
depend  upon  a  large  amount  of  hemorrhage  occurring  within  a  limited 
space,  most  often  surrounding  the  orifices  of  hair-follicles,  because  these 
are  supplied  with  a  capillary  network  that  comes  directly  from  the  deeper 
layer.*  They  are  formed  most  abundantly  on  the  legs  of  scrofulous, 
cachectic  persons  who  have  purpura.  Care  must  be  taken  to  distinguish 
this  form  of  purpura  from  erythema  multiforme  and  erythema  nodosum, 
where  blood  is  usually  extravasated  secondarily  into  the  tissues.  Those 
cases  only  where  the  purpura  is  primary  should  be  recognized  as  pur- 
pura papulosa. 

The  purpuric  effusion  appears  to  act  as  an  irritant  upon  the  tissues, 
and  to  excite  inflammation.  Grangrene  of  the  mucous  coat  of  the  intes- 
tines has  resulted  from  extensive  hemorrhagic  extravasations,  and  from 
a  similar  cause  cutaneous  gangrene  has  been  known.  These  complica- 
tions, however,  are  rare. 

Etiology. — The  immediate  causes  of  purpura  are  quite  unknown. 
Both  sexes  and  persons  of  every  age  are  affected  by  it.  While  it  is 
most  often  seen  in  debilitated  subjects,  those  in  vigorous  health  possess 
no  immunity.  It  has  often  been  observed  during  convalescence  from 
other  maladies.  It  cannot  be  said  that  those  who  are  misembly  clothed, 
fed,  and  lodged  are  especially  predisposed  to  attacks  of  purpura.  Between 
purpura  and  haemophilia,  etiological ly,  there  are  many  points  of  differ- 
ence. Purpura  is  not  hereditary,  nor  is  there  a  purpuric  diathesis  in  the 
ftbrict  sense  of  the  term.     Some  persons,  indeed,  seem  to  possess  a  pre- 

*  Immermann,  Ziemwen^s  OyelopcBd.,  vol.  xvii.  p.  265. 

*  DetUtehe  Arch./.  Klin.  Med.,  B.  xiv.  p.  490. 

■  Hebra,  Skin  Diseases,  New  Syd.  Soc.  Transact.,  ii.  p.  425. 
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disposition  to  the  disease,  and  some  authors  claim  for  purpura  rheumatica 
a  distinct  annual  type.     This,  however,  is  not  at  all  certain. 

Recently  it  has  been  claimed  that  purpura  hsemorrhagica  depends 
upon  the  presence  of  a  minute  organism  in  the  blood.  Petrone^ 
injected  blood  drawn  from  patients  with  this  disease  under  the  skin 
of  rabbits,  producing  widely-distributed  hemorrhages.  In  the  blood 
of  these  individuals  and  of  the  injected  rabbits  micrococci  and  bacilli 
were  detected.  Watson  Cheyne^  also  describes  a  plugging  of  the  capil- 
laries with  bacilli.  These  were  yyVir  ^^  ^^  ^^^^  ^^  length  and  ^Tj^-Q-ir 
of  an  inch  in  diameter,  and  were  arranged  in  colonies.  In  another  case 
there  were  found  micrococci  arranged  in  chains.  These  swarmed  in  the 
capillaries  and  some  larger  vessels,  and  sometimes  completely  blocked 
them.  Although  an  origin  in  infection  has  thus  been  claimed  for  pur- 
pura hsemorrhagica,  the  fact  that  more  than  one  variety  of  micro-organ- 
ism was  observed  cannot  fail  to  excite  suspicion  of,  possibly,  erroneous 
observation. 

Pathology. — In  the  foregoing  description  those  extravasations  of 
blood  due  to  simple  mechanical  violence,  as  from  flea-bite,  and  sudden 
increase  of  blood-pressure,  as  in  the  effort  of  coughing  in  whooping 
cough,  also  from  the  deleterious  influence  exerted  upon  the  blood-vessels 
and  blood  by  certain  drugs,  the  specific  fevers,  Bright's  disease,  and  the 
like,  have  been  excluded.  Only  those  have  been  considered  where  the  effu- 
sion of  blood  seemed  to  occur  spontaneously,  and  the  symptoms  to  result 
from  some  peculiar  but  not  understood  morbid  process.  The  hemorrhage 
is  but  a  symptom ;  the  process  by  which  it  is  brought  about  depends  upon 
some  change  in  the  blood  or  blood-vessels.  We  do  not  know  what  these 
subtle  changes  are.  The  blood  of  purpuric  patients  has  been  carefully 
examined,  but,  with  the  exception  above  mentioned,  no  definite  changes 
have  been  discovered.  Immermann^  found  during  the  first  stage  of  the 
disease  the  blood-corpuscles  perfectly  normal  in  appearance,  the  white 
corpuscles  subsequently  slightly  exceeding  the  red  in  number — a  simple 
result  of  copious  hemorrhage.  No  stated  chemical  changes  in  the  blood 
are  known  in  purpura,  nor  is  it  known  how  the  blood  escapes  from  the 
vessels.  It  undoubtedly  escapes  through  alterations  in  the  vascular 
wall,  but  it  is  also  true  that  red  blood-corpuscles,  as  well  as  the  pale 
ones,  may  find  their  way  in  considerable  numbers  through  the  unrup- 
tured wall  of  the  vessels,  per  diapedesin,  as  was  first  suggested  by  Yel- 
peau,  but  definitely  determined  by  Strieker.  The  causes  of  this  migration 
are  obscure.  Immermann  *  asserts  that  a  fatty  degeneration  of  the  vas- 
cular tissues  and  of  the  muscles  takes  place.  This,  however,  is  mani- 
festly a  result  of  the  loss  of  blood,  and  not  its  cause.  Dr.  Wilson  Fox  ' 
found  extensive  albuminoid  disease  of  the  muscles  and  capillaries  of  the 
skin ;  but  the  albuminoid  degeneration  involved  several  organs  of  a 
patient  with  syphilis,  and  the  purpura  was  certainly  secondary  to  the 
morbid  conditions.  Rigal  and  Cornil  ^  think  that  the  hemorrhages  are  a 
result  either  of  sympathetic  irritation  or  of  diminished  action  of  the 
vaso-motor  centre.  It  is  indeed  altogether  likely  that  the  cause  will 
ultimately  be  found  to  reside  in  the  vaso-motor  system. 

^  Lo  Sperimenfale,  51,  1883.  '  Lancet,  i.,  1884,  344. 

*  Z'emssen's  Cyclop.,  xvii.  p.  258.  *  Loc.  cit. 

*  Brit,  and  Foreign  Med.-Ohir.  Review-,  Oct.,  1865.  «  L'  Union  Med.,  5,  6,  7,  1880. 
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Diagnosis. — The  affection  beariog  the  closest  resemblance  to  sponta- 
neous purpura  is  scurvy  ;  indeed,  its  supposed  relationship  to  this  disease 
has  given  purpura  one  of  itcs  synonyms,  land  scurvy.  The  two  affections, 
however,  are  probably  without  the  slightest  relationship.  They  possess 
in  common  the  hemorrhagic  symptons,  both  in  the  tissues  and  from  free 
surfaces,  but  the  resemblance  does  not  extend  much  beyond  this.  Scurvy 
depends  upon  deprivation  of  fresh  vegetable  food  and  the  use  of  unsuit- 
able and  insufficient  food  generally,  and  upon  bad  hygienic  surroundings. 
Purpura  may — frequently  does — appear  in  broken-down  constitutions,  but 
it  equally  attacks  the  strong  and  vigorous,  while  the  character  of  food 
exerts  no  special  influence  on  its  production.  Scurvy  only  follows  long- 
continued  privations  and  as  a  culmination  of  a  train  of  distressing  symp- 
toms. Purpura  appears  in  the  midst  of  health,  or  after  brief  premoni- 
tion, or  during  convalescence  from  totally  unrelated  diseases.  In  scurvy 
there  is  a  decided  tendency  toward  ulceration,  which  is  absent  in  purpura. 
In  scurvy  the  mouth  and  gums  inflame  and  ulcerate,  the  latter  becoming 
swollen,  spongy,  and  of  a  bluish-red  color.  In  purpura,  ulceration  of  the 
buccal  mucous  membrane  does  not  occur,  and  the  gums  are  pale  and  intact. 
The  curative  influence  of  fresh  vegetables,  lime-juice,  etc.  in  the  treatment 
of  scurvy  is  not  observed  in  purpura.  It  has  been  claimed  that  purpura 
is  but  a  mild  degree  of  scurvy  :  this  cannot  be  so,  for  we  may  have  a  mild 
scurvy  or  a  severe,  even  fatal,  purpura. 

The  hemorrhagic  diathesis,  or  haemophilia,  presents  points  of  analogy 
with  purpura.  Here,  however,  is  found  the  almost  constant  history  of 
heredity  and  the  implication  only  of  persons  of  the  male  sex.  The  dis- 
position to  bleed  at  all  times  upon  the  receipt  of  the  smallest  injury  is 
quite  unlike  the  suddenly-developed  and  transitory  hemorrhages  of  pur- 
pura, which  are  also  more  generally  distributed. 

With  the  secondary  hemorrhagic  effusions  and  ecchymoses  that  occur 
in  conditions  of  profound  alterations  of  the  blood  and  blood-vessels  in 
cases  of  malignant  small-pox,  scarlatina,  typhus  fever,  etc.,  and  in  some 
cases  of  poisoning,  as  from  phosphorus,  spontaneous  purpura  presents 
identities,  but  the  history  of  the  complaint  and  the  condition  of  the  patient 
will  prevent  error.  A  knowledge  of  the  circumstances  will  serve  to  dis- 
tinguish purpura  simplex  from  the  petechise  and  small  ecchymoses  pro- 
duced by  fleas,  by  diminished  atmospheric  pressure,  by  coughing,  in 
the  course  of  Bright's  disease,  etc. 

Purpura  rheumatica  presents,  as  has  been  shown,  many  points  of  resem- 
blance to  erythema  multiforme  and  erythema  nodosum.  The  mild  fever, 
the  joint-pains,  the  extravasations  of  the  latter  affections,  are  much  like 
the  symptoms  of  this  form  of  purpura.  The  nodular,  inflamed,  tender 
condition  of  the  lesions,  their  location — frequently  upon  the  extensor 
surfaces  of  the  extremities — their  course  and  duration,  usually  serve 
to  identify  erythema  nodosum,  while  with  er^'thema  multiforme  it  is 
usually  not  difficult  to  observe  its  essentially  inflammatory  character. 
Scheby-Buch  has  shown  the  difficulties  often  opposed  to  the  differenti- 
ation of  purpuric  lesions  and  ecchymoses  due  to  violence.^  Where  the 
petechial  eruption  of  purpura  simplex  is  well  marked,  where  the  internal 
hemorrhages  of  purpura  hemorrhagica  are  copious,  the  inquiries  of  the 
observer  will  usually  lead  him  to  correct  conclusions.    Where  the  ecchy- 

*  Viertdj.f.  Dermatol  und  Sypk.,  1879,  p.  99. 
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moses  are  larger  and  upon  exposed  parts  of  the  body,  the  diagnosis  from 
the  lesions  alone  becomes  impossible,  and  due  consideration  of  all  con- 
comitant circumstances  is  essential.  It  should  be  remembered  that  in 
purpura  very  slight  violence  may  call  forth  extensive  ecchymosis.  This 
circumstance  has  important  medico-legal  bearings. 

Prognosis. — Purpura  usually  terminates  favorably.  Its  course  runs 
from  two  to  six  weeks,  rarely  longer.  E-elapses  and  remissions  are  fre- 
quent. Purpura  simplex  is  of  very  little  gravity,  and  need  excite  little 
apprehension.  Purpura  rheumatica  almost  always  ends  in  recovery; 
fatal  terminations,  however,  have  been  known.  Purpura  haemorrhagica 
is  of  much  more  serious  import.  Even  here,  however,  though  the  patient 
may  fall  into  profound  debility  from  loss  of  blood,  recovery  is  the  rule, 
the  symptoms  gradually  diminishing  in  severity  until  health  becomes 
re-established.  In  fatal  cases  death  ensues  after  prolonged  and  profuse 
losses  of  blood.  Purpura  may  subside  after  a  single  outbreak  or  many 
relapses,  and  recrudescences  may  occur  extending  through  months.  Anae- 
mia may  persist  long  after  the  disappearance  of  purpuric  symptoms.  A 
tendency  to  purpura  may  be  shown  at  irregular  intervals  for  years,  and 
even  throughout  life. 

Treatment. — Very  mild  cases  of  purpura  simplex  require  no  treat- 
ment, not  even  confinement  within  doors.  The  patient  is  often  first  made 
aware  of  his  disease  by  accident ;  doubtless  it  frequently  escapes  detection 
altogether.  It  has  been  observed  that  purpura  often  appears  upon  the 
lower  limbs  of  convalescents  from  other  diseases  when  they  first  essay  the 
upright  position.  Relapses  of  purpura  also  frequently  appear  as  the 
patient  leaves  his  bed.  We  have  here  an  important  indication  for  treat- 
ment— viz.  the  maintenance  of  the  recumbent  posture  in  cases  of  any 
degree  of  severity.  Fresh  vegetables  and  vegetable  acids  do  not  have  the 
same  happy  influence  as  in  scurvy.  It  is  manifestly  important  that  appro- 
priate food  should  be  administered  in  sufficient  quantity,  both  to  improve 
the  general  health  and  to  repair  the  exhausting  losses  of  blood.  Milk  is 
an  exceedingly  valuable  article  of  diet  in  these  cases,  being  but  little  apt 
to  irritate  the  mucous  membrane  of  the  alimentary  canal. 

The  patient  should  be  guarded  against  violence.  Injuries  that  may  be 
of  no  consequence  to  healthy  persons  may  excite  in  the  purpuric  profuse 
hemorrhage,  free  or  interstitial.  Violent  emotions  and  physical  efforts 
should  be  avoided,  as  in  stimulating  the  hearths  action  a  condition  of 
increased  blood-pressure  ensues  that  may  readily  result  in  extravasation. 

There  are  no  remedies  that  exert  a  specific  influence  over  purpura,  and 
yet  quite  a  number  have  enjoyed,  and  still  enjoy,  high  reputation  in  con- 
trolling the  symptoms.  Probably  the  most  frequently  employed  remedy 
against  purpura  is  sulphuric  acid,  preferably  the  aromatic  sulphuric  acid, 
in  doses  of  from  15  to  20  drops,  diluted  well  with  water  and  administered 
every  third  or  fourth  hour.  It  is  certainly  an  agent  of  value,  though 
some  authors  maintain  that  it  has  no  efficacy  (Immermann).  Acetate 
of  lead  undoubtedly  exercises  an  influence  over  the  course  of  the  disease. 
More  recently,  ergot  has  been  employed.  Its  use  has  been  highly 
extolled  by  Buckley  and  others.  Very  large  doses  may  be  given.  The 
hypodermic  use  of  ergotin  has  been  followed  by  results  most  gratifying 
to  those  employing  it.  Oil  of  turpentine  has  enjoyed  considerable  repu- 
tation.    A  remedy  that  undoubtedly  has  a  good  effect  is  iron,  both  aa 
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exercising  a  controlling  action  over  the  bleeding  and  as  assisting  to  repair 
the  resulting  anaemia.  The  tincture  of  the  chloride  is  the  most  suitable 
preparation,  and  may  be  given  in  large  doses  (from  ni^xx  to  f^ss),  well 
diluted,  every  fourth  hour.  Care  must  be  exercised  to  avoid  irritating 
the  digestive  organs  with  it.  Formerly,  venesection  was  employed  to 
prevent  the  occurrence  of  hemorrhage,  but  its  efficacy  in  this  direction 
is  at  least  doubtful,  and  cannot  but  help  to  intensify  the  disastrous  con- 
sequences of  severe  and  protracted  attacks. 

The  various  complications  that  may  arise,  as  well  as  the  general  results 
of  purpura,  must  be  treated  symptomatically.  For  the  mucous  membranes 
astringent  washes  should  be  used,  and  in  favorable  situations  the  tampon 
may  sometimes  be  employed  with  profit.  In  purpura  rheumatica  the 
arthritic  pains  will  be  alleviated  by  anodyne  liniments  and  plasters,  and 
the  often  accompanying  abdominal  pains  and  colic  by  anodynes  internally 
administered.  Hsematemesis,  hsematuria,  etc.  must  be  treated  upon  gen- 
eral principles.  The  results  of  profuse  hemorrhage  must  be  combated 
with  stimulants.  Transfusion  of  blood  has  been  proposed  and  practised 
for  the  extreme  anaemia  that  sometimes  occurs,  but  without  encouraging 
results.  If  necessary,  the  bowels  may  be  kept  free  by  mild  aperients. 
In  severe  cases  rest  in  bed  should  be  rigidly  enforced  until  after  the 
establishment  of  convalescence.  Quinia,  iron,  and  nux  vomica  are  indi- 
cated above  all  other  remedies  for  the  anaemia  resulting  from  an  attack 
of  purpura. 
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Diabetes  Mellitus  is  a  term  applied  to  a  group  of  symptoms  more 
or  less  complex,  of  which  the  most  conspicuous  is  an  increased  flow  of 
saccharine  urine — whence  the  symptomatic  title.  It  is  associated  with  a 
derangement  of  the  sugar-assimilating  office  of  the  liver,  as  the  result  of 
which  an  abnormally  large  quantity  of  glucose  is  passed  into  the  hepatic 
vein  and  thence  into  the  systemic  blood,  from  which  it  is  secreted  by  the 
kidneys.  The  condition  is  sometimes  associated  with  alterations  in  the 
nervous  system,  at  others  with  changes  in  the  liver  or  pancreas,  wliile  at 
others,  still,  it  is  impossible  to  discover  any  structural  alterations  accom- 
panying it. 

Pathology  and  Pathogenesis. — Notwithstanding  that  this  disease 
has  been  recognized  for  two  centuries  and  a  half,  that  abimdant  oppor- 
tunity has  been  furnished  for  its  post-mortem  investigation,  and  that 
experimental  physiology  has  contributed 
much  information  bearing  upon  the  sub- 
ject, its  pathology  is  still  undetermined. 
Experiment  has,  however,  rendered  it  very 
likely  that  all  cases  of  essential  glyco- 
suria— ^that  is,  all  cases  in  which  saccha- 
rine urine  is  not  the  direct  result  of  over- 
ingestion  of  sugar  or  sugar-producing  food 
— are  accompanied  by  a  hypersemia  of  the 
Hver.  This  hypersemia,  with  its  consequent 
glycosuria,  can  be  induced  by  puncturing 
or  irritating  the  so-called  diabetic  area^  in 
the  medulla  oblongata.  This  area  corre- 
sponds with  the  vaso-motor  centre,  and 
with  the  roots  of  thepneumogastricor  vagus 
nerve  in  the  floor  of  the  fourth  ventricle ; 
whence  it  was  at  first  inferred  that  this 
nerve  is  the  excitor  nerve  of  glycosuria. 
It  was  soon  ascertained,  however,  that 
when  the  pneumogastric  was  cut,  glyco- 
suria ensued  only  when  the  central  end  was  stimulated,  while  stimula- 

^  The  diabetic  area,  as  marked  out  by  Eckhard,  and  which  corresponds  with  the  vaso- 
motor area,  as  defined  by  Owsjannikow  {Ludwicfs  Arbeiten,  1871,  p.  21),  is  bounded  by  a 
line  drawn  four  or  five  mm.  above  the  nib  of  the  calamus  scriptorius,  and  anothei 
about  four  mm.  higher  up. 
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To  show  the  position  of  the  punctures  re- 
quired to  produce  glycosuria,  the  lobes 
of  the  cerebellum  are  separated.  Below 
are  seen  the  restiform  bodies,  the  diver- 
gence of  which  circumscribes  the  apex 
ofthe  calamus  scriptorius  and  the  fourth 
ventricle.  The  puncture  p'  produces  gly- 
cosuria ;  the  puncture  p,  glycosuria  with 
polyuria ;  and  a  puncture  a  little  higher 
up  than  p,  albuminuria. 
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tion  of  the  peripheral  portion  was  without  effect.  Whence  it  became 
evident  that  this  nerve  is  not  the  excitor,  but  the  sensory  nerve  concerned 
in  glycogenesis. 

It  was  also  learned  in  the  course  of  continued  experiment  that  glyco- 
suria resulted  upon  transverse  section  of  the  medulla  oblongata,  of  the 
spinal  cord  above  the  second  dorsal  vertebra,  of  the  filaments  of  the  sym- 
pathetic I'ccompanying  the  vertebral  artery,  upon  destriction  or  extir- 
pation of  the  superior  cervical  ganglion,  and  sometimes,  but  not  always, 
after  division  of  the  sympathetic  in  the  chest  (Pavy) ;  also  after  section 
or  careful  extirpation  of  the  last  cervical  ganglion,  section  of  the  two 
nerve-filaments  passing  from  the  lower  cervical  to  the  upper  thoracic 
ganglion  around  the  subclavian  artery,  forming  thus  the  annulus  of 
Vieussens/  and  after  section  or  removal  of  the  upper  thoracic  ganglion. 


Fig.  2. 


Unch 


^If^vihoii 


1  he  last  cervical  and  first  thoracic  ganglia,  with  circle  of  Vieussens,  in  the  rabbit,  left  side.  (Some- 
what diagrammatic,  many  of  the  various  branches  being  omitted.) 

Trarh.,  trachea;  Oi.,  carotid  artery;  n.  vag.,  the  vagus  trunk;  n.  rec,  the  recurrent  laryngeal;  tyni., 
the  cervical  sympathetic  nerve  ending  in  the  inferior  cervical  ganglia,  ffl.  cerv.  inf.  Two  roots  of  the 
ganglion  are  shown— ro^/.,  the  lower  of  the  two  accompanying  the  vertebral"  artery,  .4.  rrrt.,  and  being 
the  one  generally  possessing  accelerator  proiierties;  (/L  ihor.  pr.,  the  first  thoracic  ganglion.  Its  two 
branches,  communicating  with  the  cervical  ganglion,  surround  the  subclavian  artery,  forming  tho 
annulus  of  Vieussens.  sym.  t/ior.,  the  thoracic  sympathetic  chain;  n.  dep.,  depressor  nerve.  This  is 
Joinod  in  its  course  by  a  branch  from  the  lower  cervical  ganglion,  there  being  a  small  ganglion  at  their 
Junction,  from  which  proceed  nerves  to  form  a  plexus  over  the  arch  of  the  aorta.  It  is  this  branrh 
from  the  lower  cervical  ganglion  which  possesses  accelerator  properties,  hence  the  course  of.  the 
accelerator  fibre  is  indicated  in  the  figure  by  the  arrows.    (Modified  from  Foster's  Physiology.) 

All  these  operations  paralyze  the  vaso-motor  nerves  by  which,  in  health, 
the  blood-vessels  of  the  liver  are  kept  in  a  state  of  tonic  contraction  ; 
hence  these  vessels  dilate  when  the  nerves  are  cut.  From  the  facts  name<l 
we  also  learn  the  path  of  the  glycogenic  influence,  which  must  be  from 
the  medulla  oblongata  into  the  spinal  cord,  thence  by  the  filaments  of  the 

*  Cyon  and  AladofT,  reprint  from  the  Afehnfjes  biohgiques  and  Bulletin  de  PAcademie 
ImphiaU  de  Petfrshourg.  vol.  xiii.  p.  91  :  cited  by  Dr.  Brunton  in  tlie  Lectures  named 
in  note  on  p.  198;  alaoBrttUh  Medical  Journal,  Dec.  23,  1871,  p.  731. 
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rvmpatlietic  which  accompany  the  vertebral  artery  into  the  lower  cervical 
^no-lion ;  thence  through  the  annulus  of  Vieussens  into  the  first  dorsal  gan- 
glion ;  and  thence  through  the  prevertebral  cord  of  the  sympathetic,  and 
branches  not  precisely  determined,  to  the  hepatic  blood-vessels  as  shown 
by  the  dotted  line  in  Fig.  3. 

I  say,  by  branches  of  the  symtpathetic  not  precisely  determined, 
because  our  power  to  produce  artificial  diabetes  fails  below  the  first 
thoracic  ganglion ;  for  section  of  the  sympathetic  between  the  tenth  and 
twelfth  ribs,  and  of  the  splanchnics,  is  not  followed  by  glycosuria, 
although  the  vaso-motor  nerves  to  the  liver  are  known  to  pass  through 
them. 


Fig.  3. 


Fig.  4. 


Fig.  3,  diagram  showing  the  course  of  the  vaso-motor  nerves  of  the  liver,  according  to  Cyon  and  Aladoff. 
These  nerves  are  indicated  by  the  dotted  line  which  accompanies  them:  a,  vaso-motor  centre;  b, 
trunk  of  the  vagus ;  c,  passage  of  the  hepatic  vaso-motor  nerves  from  the  cord  along  the  vertebral 
artery ;  d,  fibres  going  on  each  side  of  the  subclavian  artery  and  forming  the  annulus  of  Vieussens : 
e,  first  dorsal  ganglion  ;  /,  ganglionated  cord  of  the  sympathetic ;  g,  the  spinal  cord  ;  h,  the  splanchnic 
nerves ;  t,  coeliac  ganglion,  from  which  vaso-motor  nerves  pass  to  the  hepatic  and  intestinal  vessels ; 
i,  the  lungs,  to  which  fibres  of  the  vagus  are  seen  distributed ;  I,  the  liver ;  m,  the  intestine ;  n,  the 
arch  of  the  aorta. 

Fig.  4,  diagram  showing  another  course  which  the  vaso-motor  nerves  of  the  liver  may  take.  The  letters 
indicate  the  same  parts  as  in  Fig.  3.  The  hepatic  vaso-motor  nerves  are  here  represented  as  passing 
lower  down  the  cord  than  in  Fig,  3,  and  leaving  it  by  communicating  branches  to  the  second  dorsal 
ganglion.  It  is  possible  that  they  may  sometimes  leave  by  the  branches  to  the  first,  and  sometimes  by 
those  going  to  a  lower,  ganglion.  In  such  cases  any  irritation  to  the  third  or  one  of  the  other  cervical 
ganglia  may  cause  diabetes  by  being  conveyed  along  the  vertebral  artery  and  up  the  cord,  as  indicated 
By  the  dark  line,  to  the  vaso-motor  centre,  where  it  may  cause  reflex  inhibition  in  the  same  way  as 
any  irritation  to  the  vagus. 


According  to  Eckhard, 
irritative  and  not  paralytic, 
experiments,   according   to   which   if   the   splanchnics,   through 

'  Beitrdge  zur  Anat.  und  Physiologie,  iv.,  1859,  p,  1 ;  vii.,  1873, 


^   the  phenomena  of  artificial  glycosuria  are 
This  view  he  believes  sustained  by  his  own 
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the  vaso-motor  nerves  of  the  liver  pass,  are  cut  prior  to  the  diabeti.. 
puncture,  not  only  does  this  operation  fail  to  produce  glycosuria,  but 
it  even  renders  ineffectual  the  puncture  itself  as  well  as  the  section 
higher  up.  But  Cyon  and  Aladoff"  remind  us  that  it  is  not  mere 
dilatation  of  the  hepatic  vessels,  but  increased  velocity  in  the  move- 
ment of  the  blood,  which  deranges  the  sugar-assimilating  function 
and  causes  glucose  to  appear  in  the  urine.  The  vaso-motor  nerves 
of  the  intestinal  blood-vessels  also  pass  through  the  lower  part  of 
the  sympathetic  and  the  splanchnics,  and  section  of  the  latter  must 
cause  these  blood-vessels  to  dilate.  Now,  in  rabbits^  in  which  this 
experiment  is  usually  performed,  the  digestive  canal  is  very  long,  and 
the  blood-vessels  so  capacious  that  when  dilated  they  hold  as  much 
blood  as  all  the  rest  of  the  vascular  system  together,  so  that  when  the 
lower  sympathetic  and  splanchnics  are  cut,  so  much  blood  goes  into  the 
intestines  that  the  increased  velocity  required  in  the  blood-vessels  of  the 
liver  to  produce  glycosuria  is  impossible.  But  if  the  vessels  of  the  liver 
be  first  dilated  by  puncturing  the  floor  of  the  fourth  ventricle,  section  of 
the  sympathetic  or  of  the  splanchnics  may  then  be  made  without  arresting 
the  formation  of  sugar ;  whence  it  would  appear  that  the  glycogenic 
influence  may  still  pass  tlirough  the  lower  sympathetic  and  splanchnics. 

In  view  of  the  fact  that  Eckhard  ^  has  failed  to  confirm  the  results  of 
Cyon  and  Aladoff*,  but  has  traced  the  glycogenic  influence  down  the 
spinal  cord  as  far  as  the  fourth  dorsal  vertebra  in  rabbits,  and  even  a 
little  lower,  and  that  Schiff"^  has  shown  that  diabetes  sometimes  results 
after  section  of  the  anterior  columns  of  the  cord  between  the  medulla 
and  the  fourth  cervical  vei-tebra,  Dr.  Brunton  ^  suggests  that  the  vaso- 
motor nerves  of  the  liver  may  not  always  leave  the  spinal  cord  to  join 
the  sympathetic  by  the  bBanches  accompanying  the  vertebral  artery,  but 
sometimes  pass  farther  down  the  cord,  leaving  it  by  the  communicating 
branches  to  some  of  the  dorsal  ganglia,  as  indicated  in  Fig.  4. 

It  is  evident  that  an  agency  involving  any  part  of  this  tract  in  such 
a  way  as  to  paralyze  the  vaso-motor  nerves  of  the  liver  is  capable  of  pro- 
ducing glycosuria.  Such  cause  may  operate  upon  the  central  ganglia 
whence  the  nerves  emanate,  as  the  vicinity  of  the  oblongata  and  upper 
parts  of  the  spinal  cord  or  the  coeliac  ganglion  and  its  branches,  iilcluding 
those  to  the  pancreas.  Or  the  irritation  may  be  peripheral  and  its  efi^ects 
reflex.  We  have  seen  that  irritation  of  the  central  end  of  the  cut  vagus 
will  produce  glycosuria.  Any  irritation,  therefore,  involving  the  periph- 
eral distribution  of  this  nerve  may  produce  it.  Hence  embarrassed  respi- 
ration, whether  due  to  disease  of  the  respiratory  passages,  strangulation, 
or  inhalation  of  irrespirable  gases  and  anajsthetics,  produces  glycosuria  in 
dogs  and  rabbits ;  and  this  symptom  has  been  known  to  attend  these  con- 
ditions in  the  human  subject.  So,  too,  glycosuria  may  be  produced  by 
such  substances  as  woorara,  strychnia,  morphia,  and  phosphoric  acid, 
introduced  into  the  blood  and  irritating  the  terminal  filaments  of  the 
pneumogastrics,  or  it  may  be  brought  about  secondarily  through  the 
embarrassed  respiration  these  drugs   produce.      Such  peripheral  irrita- 

*  Beilrdge  zur  Anal.  u.  Phyaioloffie,  viii.,  1877,  p.  79. 

'  UnUrmchungen  iiber  ZuckerbiUhing  in  der  Leber,  1859,  S.  108. 

•  Lectures  on  the  Pathology  and  Treatment  of  Diahelei  McUitus ;  reprinted  from  the  Bi-iUsh 
Medical  Journal,  1874,  p.  12. 


MORBID  ANATOMY.  199 

tiou  may  reside  also  in  the  stomach,  intestines,  liver,  or  any  organ  to 
which  the  pneumogastric  is  distributed. 

It  is  not  unlikely  that  irritation  of  the  extremities  of  sensory  nerves  other 
than  the  pneumogastric  may  become  the  cause  of  reflex  glycosuria.  Even 
puncture  of  the  floor  of  the  fourth  ventricle  itself  may  be  reflex  in  its 
operation,  the  roots  of  the  pneumogastric  being  thus  irritated.  The  effect 
of  the  irritation  conveyed  to  the  glycogenic  centre  is  to  inhibit  the  usual 
tonic  influence  of  the  vaso-motor  nerve  upon  the  vessel  walls.  Among 
the  experimental  irritations,  in  addition  to  puncture  of  the  floor  of  the 
fourth  ventricle,  which  produce  glycosuria  by  reflex  action,  are  injuries 
of  the  cerebral  lobes  and  cerebellum,  optic  thalami,  cerebral  peduncles, 
pons  varolii,  middle  cerebellar  peduncles,  and  even  of  the  sciatic  nerve 
and  brachial  plexus ;  whence  it  may  be  inferred  that  pathological  irrita- 
tion in  the  same  situations  may  result  in  a  glycosuria,  which  is  temporary 
or  permanent  according  as  the  irritation  is  temporary  or  permanent. 

Finally,  there  is  no  reason  why  an  inhibitory  reflex  action  should  not 
originate  in  the  sympathetic  itself.  When  we  remember  that  this  nerve  is 
both  sensory  and  motor  in  function,  and  that  the  inhibitory  influence  to 
which  the  heart's  action  is  subject  is  accomplished  through  the  sympathetic 
as  a  sensory  nerve  and  the  pneumogastric  as  a  motor,  there  is  no  reason  why 
similar  results  may  not  be  brought  about  by  the  sympathetic  alone.  This 
being  the  case,  we  need  not  ascribe  glycogenic  phenomena  to  irritation  in 
Eckhard's  sense — that  is,  to  a  direct  stimulant  action  of  the  irritant  upon 
the  vaso-motor  nerves  of  the  liver — but  may  suppose  a  sensory  influence 
to  ascend  one  set  of  sympathetic  filaments  and  an  inhibitory  influence  to 
descend  through  another. 

Dr.  Pavy  has  recently  put  forward  some  chemical  theories  which 
explain  the  action  of  the  hypersemia  in  producing  glycosuria,  but  they  do 
not  account  for  the  hypersemia  itself.  In  healthy  digestion  the  carbo- 
hydrates (starch  and  sugar)  are  converted,  not  into  glucose,  but  into  malt- 
ose, C12H22O11,  dextrin  being  intermediate  in  composition.  Maltose  is 
absorbed  and  assimilated,  converted  info  glycogen.  So,  too,  when  glucose 
is  ingested  as  such,  it  is  converted  by  the  glucose  ferment  into  maltose  in 
the  stomach  and  intestines.  For  the  proper  production  of  maltose  and  its 
assimilation  a  good  venous  blood,  producing  a  maltose-forming  ferment,  is 
necessary.  In  diabetes,  in  consequence  of  the  dilatation  of  the  arteries 
of  the  chylopoetic  viscera,  the  blood  enters  the  liver  too  Rttle  deoxygen- 
ated,  and  a  glucose-forming  ferment  is  produced.  The  glucose  thus 
formed  is  not  assimilable,  but  passes  off  into  the  circulation  and  the 
urine. 

Morbid  Anatomy. — Such  are  some  of  the  facts  bearing  upon  the 
pathology  of  diabetes  mellitus.  Throwing  out  the  milder  type  of  cases, 
in  which  glycosuria  is  the  result  of  an  over-ingestion  of  saccharine  and 
sugar-producing  food — and  these  can  scarcely  be  called  instances  of  essen- 
tial diabetes — it  is  evident  that  glycosuria  may  be  produced  in  a  variety 
of  ways  operating  through  the  nervous  system ;  and  accordingly  we  may 
infer  that  there  is  scarcely  an  organ  in  close  relation  with  the  sympathetic 
system  derangement  of  which  is  not  capable  of  producing  it.  Among 
these  we  would  naturally  expect  to  find  conspicuous  alterations  in  the 
nervous  centres,  and  yet  I  have  never  found  changes  in  these  centres 
after  death.     At  the  same  time,  others  have  noted  meningitis,  tubercula. 
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and  traumatic,  apoplectic  effusions,  and  tumors  of  the  biain,  especially 
in  the  neighborhood  of  the .  medulla  oblongata.  The  alterations  in  the 
nerve-centres  described  by  Dickinson  as  the  essential  morbid  anatomy 
of  diabetes  I  have  looked  for  in  vain.  These  changes  are  described 
as  a  cribriform  or  porous  condition  of  the  white  nervous  matter,  said  to 
be  visible  to  the  naked  eye.  The  spaces  thus  produced  are  partially 
occupied  by  dilated  blood-vessels,  which,  in  turn,  are  surrounded  by 
dilated  perivascular  sheaths  and  broken-down  nervous  matter,  into 
which  extravasations  of  blood  have  taken  place,  as  evidenced  by  the 
presence  of  pigment-granules.  The  changes  are  found  in  the  white  mat- 
ter of  the  convolutions  of  the  brain,  but  fewer  and  larger  in  the  central 
portions.  The  corpora  striata,  optic  thalami,  pons,  medulla,  and  cerebel- 
lum are  favorite  seats  for  the  largest  and  most  striking  holes.  In  rapidly- 
fatal  cases  the  cavities  are  sometimes  filled  with  a  translucent,  gelatinous 
substance,  containing,  besides  vascular  elements,  the  globular  products  of 
nervous  disintegration.  In  the  more  chronic  forms  of  the  disease,  as  it 
occurs  in  elderly  persons,  the  excavations  are  usually  empty,  although  the 
elements  of  nervous  decay  are  still  to  be  found  fringing  the  margins  or 
collected  as  an  irregular  sheath  upon  the  dilated  or  shrunken  artery. 
There  are  changes  in  the  cord  similar  to  those  in  the  brain,  but  less 
decided.  But  the  most  striking  alteration  in  the  cord,  according  to 
Dickinson,  although  not  always  present,  is  dilatation  of  the  central  canal, 
which  in  the  dorsal  and  lumbar  regions  is  sometimes  expanded  to  many 
times  its  normal .  diameter,  and  forms  a  conspicuous  object  immediately 
after  the  cord  is  divided. 

These  alterations  have  eluded  the  vigilance  of  other  pathologists  who 
have  sought  for  them  in  well- determined  cases  of  diabetes  mellitus, 
while  they  have  been  found,  on  the  other  hand,  in  the  nervous  centres 
when  no  diabetes  was  present.  In  the  recent  discussion  on  diabetes  at 
the  Pathological  Society  of  London,  Douglas  Powell^  seemed  to  be  the 
only  one  who  was  convinced  that  most  of  Dickinson's  specimens  were 
examples  of  positive  lesions. 

A  hyaloid  thickening  of  the  blood-vessels  of  the  brain  has  been  noted 
by  Stephen  Mackenzie^  and  Seymour  Taylor^  in  some  cases,  and  miliary 
aneurisms  of  the  retina  in  one. 

Of  other  organs,  one  of  the  most  frequently  found  diseased  is  the  pan- 
creas, and,  according  to  Senator,  it  is  fair  to  assume  that  disease  of  the 
pancreas  is  present  in  about  one-half  of  all  cases  of  diabetes.  As  the 
result  of  increased  experience,  I  am  inclined  to  attach  much  more  import- 
ance to  pancreatic  disease  as  a  cause  of  diabetes  than  I  did  a  few  years 
ago.  Among  the  changes  found  is  a  pseudo-hypertrophy,  which  consists 
chiefly  in  a  hyperplasia  of  the  connective  tissue,  fatty  degeneration  of  the 
gland-cells,  and  atrophy  of  the  glandular  structure;  cancerous  disease; 
calculous  concretions  in  the  ducts  with  or  without  obstruction ;  and  cystic 
dilatation. 

Facts  bearing  upon  the  relation  of  pancreatic  disease  to  diabetes  have 
been  accumulating  since  Cowley  first  discovered  calculi  in  the  pancreas 
of  a  diabetic,  and  Bright  pancreatic  cancer  in  a  similar  case.     Since  then 

»  London  Lancet,  May  5,  1883,  p.  776. 

•  Discussion  on  Diabetes,  Path.  Soc.  of  London,  London  Lancet ^  April  7,  1883,  p.  693. 

•  Ibid.,  Lancet,  May  6,  1883,  p.  774. 
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instances  have  multiplied  to  such  extent  that  it  would  be  unprofitable  tc 
enumerate  them.  But  in  1877,  Lancereaux^  communicated  to  the  French 
Academy  of  Medicine  specimens  of  profound  lesion  of  the  pancreas  from 
cases  dying  of  diabetes  mellitus.  This,  he  alleged,  constitutes  a  special 
and  distinctive  variety  of  diabetes,  characterized  by  sudden  onset,  emacia- 
tion, polydipsia,  polyphagia,  and  peculiar  alvine  dejections.  More  re- 
cently, Depierre^  has  confirmed  these  observations,  apparently  establish- 
ing this  variety  of  diabetes  mellitus,  of  which  a  very  rapid  course — six 
months  to  three  years — and  the  habitual  presence  of  diarrhcea  are  cha- 
racteristic ;  while  the  presence  of  greasy  or  creamy  stools,  and  the  appear- 
ance in  them  of  undigested  nitrogenous  substances,  may  aid  in  the  diag- 
nosis. Precisely  such  a  case,  running  the  same  rapid  course — less  than 
one  year — with  emaciation,  uncontrollable  diarrhoea,  creamy  stools,  jaun- 
dice, and  pancreatic  disease,  came  under  the  writer's  care  in  1882.  At 
the  autopsy  the  pancreas  was  found  enlarged,  and  numerous  gritty  par- 
ticles were  disseminated  through  it. 

Supposing  such  pancreatic  disease  to  be  primary,  it  is  evident  that  it 
must  operate  through  the  coeliac  plexus,  which,  with  its  ganglion,  is 
gradually  encroached  upon.  On  the  other  hand,  it  is  also  possible  that 
the  disease  of  the  coeliac  plexus  may  be  primary,  and  the  coexisting  pan- 
creatic disease  and  diabetes  mellitus  both  secondarily  dependent  upon  it. 
This  can  only  be  settled  by  more  careful  study  of  the  coeliac  plexus  after 
death  from  diabetes,  but  up  to  the  present  time  facts  would  seem  to  sup- 
port the  view  of  primary  pancreatic  disease. 

The  liver  is  frequently  enlarged — sometimes  but  slightly,  at  others 
decidedly.  It  has  been  known  to  reach  three  times  the  size  of  the  nor- 
mal organ.  Again,  it  may  be  darker  and  harder — hypersBmic.  By 
minute  examination  the  acini  are  found  enlarged,  the  capillaries  dilated 
and  distended ;  the  liver-cells  are  enlarged,  distinctly  nucleated,  rounded, 
and  indistinct  as  to  their  outline,  appearing  to  fuse  into  each  other.  A 
weak  solution  of  iodine  strikes  a  wine-red  color,  which,  according  to 
Rindfleisch,  is  confined  to  the  nucleus,  but,  according  to  Senator,  may 
extend  to  the  whole  cell.  This  reaction  Klebs  ascribes  to  post-mortem 
changes  in  the  glycogenic  substance.  They  are  more  striking  in  the 
portal  or  peripheral  zone  of  the  lobule,  while  the  intermediate  or  hepatic 
artery  zone  is  often  fatty,  and  the  central  part,  surrounded  by  the  rootlets 
of  the  hepatic  vein,  is  nearly  normal.  Stockvis  and  Frerichs  ascribe  the 
enlargement  of  the  liver  partially  to  a  new  formation  of  liver-cells — in 
other  words,  to  a  true  hypertrophy.  At  other  times  the  organ  has  been 
found  reduced  in  size. 

Dickinson,  Trousseau,  and  Budd  describe  an  overgrowth  of  connective 
tissue,  as  well  as  of  the  cells  of  the  liver,  producing  a  hypertrophic 
cirrhosis. 

According  to  Beale,  Frerichs,  and  Folwarczny,  the  fat  which  is  found 
in  small  proportion  in  the  liver-cells  in  health  is  often  diminished,  and 
even  absent,  and  quantitative^  analysis  by  the  last-named  observer  con- 

'  "  Notes  et  reflexions  a  propos  de  deux  cas  de  diabete  sucre  avec  alteration  du  pan- 
creas," Bull.  Acad,  de  Med.,  Paris,  1877,  2d  Serie,  vi.  1215-1240. 

'  Med.  News  and  Abstracty  vol.  xxxix.,  June,  1881,  p.  344,  from  Jour,  de  Med.  et  de  Chir. 
pratiques,  Dec,  1880. 

'  Folwarczny  "  Leberanalysen  bei  Diabetes  Mellitus,"  Wiener  Zeitschr.,  N.  F.,  1859, 
iL  6. 
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firms  this  view.  Such  diminution  may  be  the  forerunner  of  an  atrophy 
of  liver-cells  which  has  been  noted,  and  which,  as  the  disease  continues, 
leads  to  the  atrophy  referred  to  as  occasionally  present.  On  the  other 
hand,  intense  fatty  degeneration  of  the  entire  organ,  similar  to  that  found 
in  phosphorus-poisoning,  has  been  met  by  Gamgee,  associated  with  a 
lipaemic  state  of  the  blood  and  symptoms  of  acute  acetonaemia. 

The  kidneys,  in  cases  which  have  continued  some  time,  are  apt  to  be 
hyperaemic  and  enlarged,  although  primarily  they  are  uninvolved.  It 
would  seem  that  the  long-continued  hyperaemia  which  is  a  necessary  con- 
dition of  the  copious  secretion  of  urine,  results,  sooner  or  later,  in  an 
over-nutrition  of  the  renal  epithelium,  a  widening  of  the  tubules,  and 
consequent  enlargement  of  the  whole  organ.  The  changes  are  mainly 
of  a  parenchymatous  or  catarrhal  rather  than  an  interstitial  nature,  the 
epithelium  being  disposed  to  shed.  These  changes  may  reach  a  more 
advanced  stage  of  cellular  degeneration,  and  may  be  attended  by  albu- 
minuria. The  cells  may  become  very  large,  present  a  yellowish-brown 
color,  their  nuclei  indistinct  and  non-responsive  to  ordinary  staining 
solutions,  but  may  take  a  red  stain  with  a  weak  solution  of  iodine, 
similar  to  that  described  in  the  case  of  the  liver-cells.  Mackenzie 
describes  a  hyaline  degeneration  of  the  intima  of  the  arterioles  and  a 
skeleton  condition  of  the  epithelium  of  the  collecting  tubes. ^  There  may 
also  be  a  catarrh  of  the  pelves  of  the  kidneys  and  ureters,  due  to  irritation 
of  the  saccharine  urine. 

A.trophy  of  the  testes  has  been  noted  by  Romberg  and  Seegen  m  young 
men,  and  recently  Hofmeier^  has  reported  the  case  of  a  young  diabetic 
woman,  aged  twenty,  who  came  under,  observation  for  pruritus  vulvae, 
in  whom  the  uterus  was  found  small,  scarcely  5  cm.  (2  inches)  long,  and 
the  ovaries  very  much  atrophied.  As  this  young  woman  had  no  other 
ailment,  the  atrophy  was  ascribed  to  the  diabetes. 

Among  the  most  constant  secondary  lesions  is  the  aggregate  of  changes 
known  as  those  of  pulmonary  phthisis.  But  a  few  years  ago,  when  .ur 
ideas  on  this  subject  were  more  definite  than  they  are  to-day,  and  when  it 
was  thought  we  had  three  distinct  varieties  of  phthisis — the  tubercular,  the 
catarrhal,  and  the  fibroid — the  phthisis  of  diabetes  was  regarded  as  typi- 
cally catarrhal.'  At  the  present  time,  however,  when  the  tendency  at  least 
is  to  regard  all  phthisis  as  tubercular,  diabetic  phthisis  must  be  consigned 
to  the  same  category.  At  the  same  time,  if  the  tubercle  bacillus  is  to  be 
regarded  as  the  essential  criterion  of  tuberculosis,  it  must  be  stated  that 
the  diabetic  patient  is  subject  to  two  different  lung  processes — at  least  if 
the  observations  of  Riegel  of  Giessen*  are  to  be  regarded  as  correct.  In 
two  cases  of  diabetic  phthisis  studied  at  his  clinic,  the  sputum  of  one  con- 
tained numerous  bacilli,  while  the  other,  although  the  case  presented  the 
most  distinct  signs  of  infiltration  of  the  apex,  and  although  more  than 
fifly  preparations  were  investigated,  revealed  none.  The  sputum  was  also 
said  to  present  some  unusual  physical  characters.  So  far  as  I  know,  no 
autopsies  of  cases  showing  these  clinical  differences  have  been  reported, 
although  there  have  been  found  in  diabetes,  distinct  from  the  usual  cheesy 
foci,  fibroid  changes  with  small  smooth-walled  cavities.     In  such  cases 

>  JjOC.  eU,  »  Berliner  Bin.  Wochenschr.,  1883,  No.  42. 

•  Seethe  writer's  work  on  Bright  Dwease  and  Diabetes,  Philada.,  1881,  p.  256. 

*  MefUeal  NewB.  Philada.,  May  19,  1883,  from  CentralblaU  f,  klin.  Med.,  Mar.  31,  1883. 
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tubercle  bacilli  would  be  absent,  while  the  physical  signs  of  consolidation 
would  be  present. 

As  a  part  of  the  phthisical  process  in  diabetes,  cavities  of  various  sizes 
are  found  and  gangrene  of  the  lungs  has  been  observed. 

Etiology. — The  problem  of  the  etiology  of  diabetes  mellitus  is  as 
unsatisfactorily  solved  as  is  that  of  its  pathogenesis.  Certainly,  a  major- 
ity of  cases  of  diabetes  cannot  be  accounted  for.  A  certain  number  may 
be  ascribed  to  nervous  shock,  emotion,  or  mental  anxiety ;  a  fcAV  to  over- 
work ;  some  to  injury  and  disease  of  the  nervous  system ;  others  to  abuses 
in  eating  and  drinking.  Among  the  injuries  said  to  have  caused  diabetes 
are  blows  upon  the  skull  and  concussions  communicated  to  the  brain,  spi- 
nal cord,  or  vaso-motor  centres  through  other  parts  of  the  body.  Hered- 
itation  is  held  responsible  for  a  certain  number  of  cases.  Malarial  and 
continued  fevers,  gout,  rheumatism,  cold,  and  sexual  indulgence  have  all 
been  charged  with  producing  diabetes. 

Diabetes  mellitus  is  most  common  in  adult  life,  although  Dickinson 
reports  a  case  at  six  years  which  was  fatal,  Bence  Jones  a  case  aged  three 
and  a  half,  and  Roberts  another  three  years  old ;  and  in  the  reports  of 
the  Registrar-General  of  England  for  the  years  1851-60  ten  deaths  under 
the  age  of  one  and  thirty-two  under  the  age  of  three  are  included.  This 
statement,  in  view  of  the  experience  of  the  difficulties  of  diagnosis  in  chil- 
dren so  young,  seems  almost  incredible.  I  have  never  myself  met  a  case  in 
a  child  under  twelve  years.  At  this  age  I  have  known  two,  of  which  one, 
a  boy,  passed  from  under  my  notice,  while  the  second,  a  girl,  recovered 
completely.  The  disease  is  most  common  between  the  ages  of  thirty  and 
sixty.  The  oldest  patient  I  have  ever  had  died  of  the  disease  at  seventy- 
two  years,  having  been  under  my  observation  for  three  and  a  half  years. 

It  is  decidedly  more  frequent  in  men  than  in  women,  carefully  pre- 
pared statistics  of  deaths  in  Philadelphia  during  the  eleven  years  from 
1870  to  1880,  inclusive,  giving  a  total  of  206  deaths,  of  which  124,  or 
three-fifths,  were  males,  and  82,  or  two-fifths,  females.  This  is  the  expe- 
rience of  all. 

My  own  experience  has  been  singular  and  interesting.  Up  to  April, 
1881,  I  had  never  met  a  case  in  a  woman.  Of  18  cases  outside  of  hos- 
pital practice  ^vhich  I  have  noted  since  that  date,  9  were  men  and  9 
women.  But  I  still  do  not  recall  an  instance  of  a  woman  in  hospital  prac- 
tice, although  I  have  constantly  cases  among  men. 

Not  much  that  is  accurate  can  be  said  of  the  geographical  distribution 
of  the  disease.  It  seems  to  be  more  common  in  England  and  Scotland 
than  in  this  country,  at  least  if  the  statistics  of  New  York  and  Philadel- 
phia are  considered.  In  the  former  city,  statistics  extending  over  three  and 
a  fourth  years  show  that  out  of  1379  deaths,  1  was  caused  by  diabetes ;  in 
Philadelphia,  in  eleven  years,  1  out  of  875 ;  in  England  and  Wales, 
according  to  Dickinson  from  observations  extending  over  ten  years,  1  out 
of  632  ;  and  in  Scotland,  1  out  of  916.  According  to  the  same  authority, 
the  disease  is  more  prevalent  in  the  agricultural  counties  of  England,  and 
of  these  the  cooler  ones,  Norfolk,  Suffolk,  Berkshire,  and  Huntingdon. 
According  to  Senator,  it  is  more  common  in  Normandy  in  France ;  rare, 
statistically,  in  Holland,  Russia,  Brazil,  and  the  West  Indies,  while  it  is 
common  in  India,  especially  in  Ceylon,  and  relatively  very  frequent  in 
modern  times  in  Wurtemberg  and  Thuringia.     Seegen  says  it  is  more  fre- 
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quent  among  Jews  than  among  Christians,  but  I  have  never  seen  a  case 
in  a  Hebrew. 

Symptoms,  Course,  akd  Duration. — The  earliest  symptom  com- 
monly noted  by  the  diabetic  is  a  frequency  of  micturition  and  the  pas- 
sage of  larger  amounts  of  urine  than  is  natural.  Coincident  with  or 
immediately  succeeding  this  is  an  undue  thirst  and  dryness  of  the 
mouth,  which  soon  becomes  the  most  annoying  symptom,  the  patient  has, 
the  freest  draughts  of  water  giving  but  partial  or  temporary  relief.  To 
this  succeeds  dryness,  and  sometimes  itching,  of  the  skin  and  absence  of 
perspiration.  A  good  appetite  with  fair  digestion  accompanies  this  stage 
of  the  disease,  but  notwithstanding  this  the  patient  loses  in  weight.  If 
a  male,  his  attention  is  sometimes  called  to  his  urine  by  the  white  spot 
left  after  the  evaporation  of  a  drop  of  urine  on  his  boot  or  clothing  or 
by  the  stiffness  of  his  linen  due  to  the  same  cause.  To  these  symptoms 
are  sometimes  added  an  intolerable  itching  of  the  end  of  the  urethra  in 
males  and  of  the  vulva  in  females,  probably  due  to  the  irritation  caused 
by  the  saccharine  urine  in  passing  over  and  drying  upon  these  parts. 

As  the  disease  progresses  muscular  weakness  supervenes.  This,  how- 
ever, comes  on  at  varying  periods  after  the  incipient  symptoms  make  their 
appearance.  Sexual  inclination  grows  less.  The  muscular  weakness  grad- 
ually increases,  if  the  disease  is  not  checked,  until  the  patient  can  barely 
walk :  he  totters  in  his  gait ,  and  reminds  one  of  a  case  of  Duchenne^s  dis- 
ease. Even  before  this  he  sometimes  gives  up  and  goes  to  bed.  Often 
harassing  cough  ensues,  adding  its  exhausting  effect  to  that  of  the  essen- 
tial disease.  Percussion  and  auscultation  discover  consolidation  at  one 
apex  or  over  larger  areas  of  the  lungs.  Dyspepsia  and  indigestion  replace 
the  good  appetite  which  attended  the  onset  of  the  symptoms,  and  all  efforts 
to  increase  the  latter  are  unavailing.  The  heart  begins  to  flag,  and  its 
action  is  irregular.  It  finally  ceases  to  act,  and  the  patient  dies  suddenly, 
sometimes  unexpectedly.  Or  coma  may  supervene  before  death.  This 
coma,  known  as  diabetic  coma,  is  generally  ascribed  to  the  accumulation 
of  acetone  or  acetone-producing  substance  in  the  blood.  It  is  supposed  to 
be  a  product  of  the  decomposition  of  the  sugar  in  the  blood,  and  the  phe- 
nomena resulting  from  its  presence  are  known  as  those  of  acetonsemia. 
Some  further  account  of  it  will  be  given  in  the  section  on  'changes  in  the 
urine.  It  is  sometimes  recognizable  by  a  fruity  odor  of  the  breath,  which 
may  even  pervade  the  atmosphere  of  the  room  in  which  the  patient  lies, 
and  may  be  recognized  on  entering.  It  has  been  compared  to  the  odor 
of  a  room  in  which  apples  have  been  kept,  again  to  sour  beer,  and  again 
to  chloroform. 

During  all  this  time  the  thirst  and  discomfort  arising  therefrom,  con- 
tinue, although  it  sometimes  happens  that  toward  the  end  the  quantity 
of  urine  and  its  contained  sugar  diminish  and  the  urine  becomes  darker 
in  hue. 

Such  is  the  course  of  a  typical  case  of  diabetes  mellitus.  Other 
symptoms,  less  conspicuous,  are  a  lowered  temperature  of  the  body,  from 
1°  to  2J°  F.  or  even  more ;  cataract,  dilatation  of  the  retinal  vessels, 
intraocular  lipsemia,  functional  derangements  of  vision,  including  ambly- 
opia, presbyopia,  and  loss  of  accommodating  power;  and  occasionally 
total  blindness  from  atrophy  of  the  retina  may  be  present.  I  have 
known  almost  total  blincfness  to  appear  very  early  in  the  disease,  and 
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subsequently  to  .disappear.  Derangements  of  the  other  special  senses,  as 
impairment  of  hearing,  roaring  in  the  ears,  and  disorders  of  «yiiell 
and  taste,  also  occur.  Boils  and  carbuncles  are  occasional  symptoms ; 
although  usually  late  in  occurrence,  the  former  are  said*  to  be  some- 
times the  first  symptoms  recognized.  Numerous  skin  affections  may 
occur.  Ulcerated  surfaces  are  slow  to  heal,  and  gangrene  supervenes 
sometimes  spontaneously,  but  more  often  as  the  result  of  some  trifling 
injury.  It  may  start  from  a  blister  produced  by  cantharides,  although  such 
instances  are  scarcely  frequent  enough  to  justify  interference  with  treat- 
ment demanding  blisters.  More  frequently  surgical  operations  do  badly. 
Allied  to  this  tendency  is  a  spongy  state  of  the  gums,  with  recession  and 
excavation,  resulting,  in  asthenic  cases,  in  absorption  of  the  alveolar  pro- 
cesses and  falling  out  of  the  teeth.  Eczema  of  the  labia  and  vicinity  in 
females,  and  a  similar  irritation  about  the  meatus  urinarius  in  males,  are 
annoying  symptoms.  A  purulent-looking  discharge  has  been  seen  issuing 
from  the  urethra,  in  which  the  spores  of  penicilium  glaucum  have  been 
recognized  by  the  microscope. 

The  term  diabetic  coma  is  applied  to  a  form  of  coma  which  is  apt  to 
occur  late  in  the  disease,  indeed  most  frequently  to  terminate  it ;  while  it 
is  also  used  to  indicate  a  train  of  nervous  symptoms  of  which  coma  is 
the  terminal  one.  To  this  train  of  symptoms  the  word  acetonsemia  is 
also  applied,  and  should  alone  be  used,  while  the  term  diabetic  coma 
should  be  restricted  to  the  terminal  symptom.  The  coma,  as  well  as  the 
previous  nervous  symptoms,  is  considered  due  to  the  accumulation  in  the 
blood  of  a  product  of  the  decomposition  of  sugar,  formerly  believed  to 
be  acetone,  but  now  thought  to  be  an  acetone-producing  substance,  prob- 
ably aceto-acetic  acid.  It  is  likely  that  in  all  cases  of  diabetes  a  small 
quantity  of  this  substance  exists  in  the  blood,  from  which  it  is  separated 
by  the  kidneys  and  lungs,  while  it  is  only  when  these  channels  are  insuf- 
ficient for  its  removal  that  it  accumulates  and  produces  the  symptoms 
described. 

Usually,  the  coma  comes  on  gradually,  deepening  until  it  terminates 
in  death.  In  other  instances  it  is  preceded  by  various  symptoms, 
including  dizziness,  drowsiness,  cephalalgia,  delirium,  mania,  muscular 
pains,  gastric  and  intestinal  symptoms,  including  epigastric  pain,  vomit- 
ing— sometimes  of  blood — and  even  purging ;  also  dyspnoea,  with  short, 
panting  respiration  like  that  of  an  animal  with  both  vagi  cut,  and  a 
fluctuating  pulse-rate  which  continues  until  coma  is  established,  after 
which  it  remains  rapid  and  small.  Both  the  breath  and  urine  may 
exhale  the  peculiar  odor  of  acetone,  or  it  may  be  absent,  and  the  urine 
strikes  the  peculiar  burgundy-red  reaction  with  perchloride  of  iron  to  be 
again  referred  to. 

These  symptoms  may  be  sudden  in  their  occurrence,  whence  acute 
acetonsemia,  or  they  may  ensue  slowly.  Ralfe,^  who  has  studied  the 
subject  of  acetonsemia  very  thoroughly,  has  called  attention  to  the 
parallelism  between  the  phenomena  of  acute  acetonsemia  and  those  of 
acute  yellow  atrophy  of  the  liver  and  of  phosphorus-poisoning.  The 
sudden,  sharp  epigastric  pain,  with  gastric  disturbance  and  vomiting, 
often  of  blood;  the  peculiar  panting  dyspnoea  referred  to;  the  short, 

*  Clinical  Chemistry,  1883,  p.  98 ;  also  Discussion  on  Diabetes  before  Pathological  Society 
of  London,  Lancet,  April  7.   1883,  p.  592. 
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noisy  delirium,  followed  almost  suddenly  by  deep  coma ;  the  fall  in  tem- 
perature as  the  nervous  symptoms  develop ;  the  irregular,  and  finally 
rapid,  pulse, — are  all  symptoms  common  to  the  two  conditions. 

Although  acknowledged  to  be  a  grave  complication,  and  the  most 
frequent  cause  of  death  in  diabetes,^  yet  it  does  not  follow  that  a  fatal 
termination  is  inevitable  when  diabetic  coma  sets  in.  I  have  now  a 
patient,  a  woman,  who  considers  herself  in  perfect  health,  but  in  whom 
there  remains  a  trifling  glycosuria,  who  at  one  time  was  supposed  to  be 
dying  of  diabetic  coma. 

Crampy  pains  in  the  legs  and  facial  paralysis  are  among  the  nervous 
symptoms  sometimes  present,  and  the  term  diabetic  neumlgia  has  been 
applied  to  a  special  form  of  neuralgia  peculiar  to  this  disease.  It  is 
characterized  by  its  acuteness,  stubbornness,  and  symmetry.  Its  favor- 
ite seats  are  the  inferior  dental  nerves  and  the  sciatics.  Grei singer 
referred  to  the  frequency  of  sciatica  in  1859,  Braun  again  in  1868,  and 
others  still  later;  but  Worms  in  1881  established  the  close  relation 
between  the  two  conditions  and  the  features  described.  Most  recently 
(1884),  Cornillon^  collected  22  cases  of  diabetic  neuralgia,  and  has  fur- 
ther elaborated  the  study.  Believing  that  diabetes  affects  particularly 
those  persons  who  have  had  serious  attacks  of  rheumatism  and  gout,  he 
is  inclined  to  think  the  neuralgia  as  much  due  to  uricaemia  as  to  hyper- 
glycosuria,  and  that  these  conditions  cause,  not  neuritis,  but  transitory 
lesions  in  the  nerve-centres,  but  whether  in  the  membranes  or  gray  or 
white  matter  is  imdetermined. 

That  the  phenonaena  of  acetonaemia  are  those  of  a  toxic  agent  or  agents 
in  the  blood  derived  from  the  sugar  there  present  is  generally  con- 
ceded, although  Sanders  and  Hamilton,^  after  a  study  of  the  clini- 
cal histories  and  the  result  of  autopsies  in  several  cases,  are  disposed  to 
ascribe  diabetic  coma  to  slow  carbonic-acid  poisoning  due  to  fat  embolism 
of  the  pulmonary  vessels.  So  far  as  I.  know,  these  conclusions  have  not 
been  reached  by  any  other  observers.  R.  H.  Fitz*  and  Louis  Starr '^ 
have  each  reported  cases  of  diabetic  coma  with  lipsemia,  carefully  studied 
with  this  point  in  view,  without  finding  any  facts  to  sustain  the  carbonic- 
acid  theory. 

Alterations  in  the  Blood. — The  blood  of  diabetics  is  variously  charged 
with  sugar,  which  may  be  in  such  quantity  as  to  impart  a  viscidity  and 
higher  specific  gravity  to  the  plasma,  which  has  reached  1033,  the  normal 
being  1028.  On  the  other  hand,  analyses  have  sometimes  failed  to  dis- 
cover sugar  in  the  blood  after  death,  the  result,  probably,  of  the  tendency 
of  the  sugar  to  rapid  disintegration.     Alcohol  and  acetone,  or  acetone- 

*  Of  400  cases  of  diabetes  which  passed  under  the  observation  of  Frerichs,  the  tnajority 
died  of  acetonfpmia  (French's  "Ueber  den  plotzlichen  Tod  und  uber  das  Coma  bei 
Dial^etes,"  Zeiinchr.  fur  klin.  Med.,  1883,  vi.  3-53.  Of  53  persons  dying  of  diabetes  at 
Guy's  Hospital,  London,  during  the  last  ten  years,  33  died  comatose  (Dr.  Fred.  Taylor, 
Discission  on  Diabetes,  Pathological  Society  of  London,  lancet,  May  5,  1883).  In  my 
own  experience  acetonaemia  has  not  been  so  frequent  a  cause  of  death  as  phthisis,  acute 
pneumonia,  and  heart-failure. 

»  "  Des  nevralgies  diab<$tique8,"  Revue  de  Mideeine,  1884,  iv.  213-230. 

*  Edinburgh  Med.  Jouimal,  July,  1872. 

*  "Diabetic  Coma;  its  relations  to  Acetonaemia  and  Fat  Embolism,"  Boston  Medical  and 
Surgical  JourruU,  vol.  cvi.  p.  24,  Feb.  10,  1881. 

*  "  Lipsemia  and  Fat  Embolism  in  Diabetes  Mellitus,"  Near  York  Medical  BecorH,  TOl. 
xvii..  1880,  p.  477. 
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producing  substance  (aceto-acetic  acid),  are  occasionally  present  as  the 
products  of  such  decomposition,  to  which  are  ascribed  the  symptoms  of 
acetonemia  already  discussed. 

The  presence  of  fat  in  the  blood  of  diabetics  was  noted  by  the  earliest 
students  of  the  disease.  It  is  sometimes  sufficient  in  amount  to  produce 
a  milky  appearance  of  the  serum,  while  the  analyses  of  Simon  revealed 
a  quantity  of  2  to  2.4  per  cent.,  the  normal  being  1.6  to  1.9  per  cent. 
The  fat  thus  present  is  said  to  be  sometimes  sufficient  to  cause  fat  embo- 
lism in  the  capillaries  of  the  lungs,  and  cases  of  this  condition  have  been 
reported  by  Sanders  and  Hamilton,^  Louis  Starr,^  and  Rickards.^  Ralfe 
ascribes  the  lactescent  appearance  of  the  blood  to  the  action  of  the  aceto- 
acetic  acid,  since  acetic  will  give  a  milky  appearance  when  agitated  with 
a  dilute  and  slightly  alkaline  mixture  of  fatty  matter  at  100°,  and  the 
injection  of  acids  into  the  blood  of  animals  leads  to  the  increase  of  fatty 
matter  in  the  blood  and  fatty  infiltration  of  tissues. 

It  must  be  admitted  that  the  mode  in  which  this  lipsemic  state  of  the 
blood  is  brought  about  is  imperfectly  understood,  and  whether  it  be  by 
some  chemical  agency  of  the  kind  described  by  Ralfe,  or  by  rapid  absorp- 
tion of  the  subcutaneous  fat,  or  from  an  imperfect  oxidation  of  absorbed 
fat,  is  undetermined.     Possibly  all  may  contribute. 

Albert  G.  Heyl  ^  has  described  an  altered  appearance  of  the  retinal 
vessels  recognizable  by  the  ophthalmoscope,  which  he  ascribes  to  the 
fatty  blood-plasma  at  the  periphery  of  the  blood-current,  the  normal 
plasma  being  invisible  on  account  of  its  transparency. 

The  red  blood-discs  are  diminished  and  their  ratio  to  the  white  cor- 
puscles altered.  In  a  count  by  F.  P.  Henry,  in  Louis  Starr's  case,  the 
number  of  red  discs  was  4,205,000  to  a  cubic  miUimeter,  the  normal 
being  at  least  5,000,000 ;  the  white  were  50,000  to  a  cubic  millimeter, 
or  1  white  to  84  red,  instead  of  1  to  350  or  500. 

Changes  in  the  Urine. — The  most  impoi'tant  changes  in  the  urine 
are  its  increase  in  quantity  and  the  presence  of  sugar.  The  variations  in 
the  former  are  extreme,  being  from  an  amount  which  but  slightly  exceeds 
the  normal  to  as  much  as  50  pints  (23.65  liters)  in  twenty-four  hours, 
and  even  more.  The  quantity  is  of  course  limited  by  the  fluid  ingested, 
and  although  it  may  exceed  this  amount  for  a  day  or  more,  it  cannot  do 
so  for  any  length  of  time.  It  is  generally  a  little  less.  The  more  usual 
quantity  in  the  twenty-four  hours  is  from  70  to  100  ounces  (210  to  300  cc.). 

The  quantity  of  sugar  varies  greatly  in  different  cases  and  at  different 
times  in  the  same  case.  The  maximum  quantity  reported  by  Dickinson 
was  50  ounces,  or  1500  grammes,  in  twenty-four  hours.  The  proportion 
may  reach  as  much  as  15  per  cent.,  but  the  more  usual  amounts  are  from 
1  to  8  per  cent.,  or  from  5  to  50  grains  (.324  to  3.24  grams)  to  the  fluid- 
ounce,  or  from  300  to  4000  grains  (19.44  to  260  grams)  in  the  twenty- 
four  hours. 

It  is  important  to  know  that  intercurrent  febrile  disease  may  produce 
a  decided  diminution  in  the  daily  quantity  of  urine,  and  of  the  sugar  con- 
tained in  it.  A  similar  decrease,  and  even  disappearance,  is  said  to  take 
place  sometimes  toward  the  fatal  termination  of  a  case. 

*  Loe.  cit.  '  Loc.  cit.  "  Birmingham  Med.  Review,  Jan.,  1882.^ 

*  For  a  detailed  description  of  this  appearance,  with  a  colored  lithograph  depicting  it, 
see  the  author's  work  on  BrigMs  Disease  and  Diabetes,  p.  262. 
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The  effect  of  exercise  upon  the  sugar  secretion  is  not  uniform.  Bou- 
chardat  and  Kuelz  have  noted  a  diminution,  and  even  disappearance,  of 
sugar  from  urine  as  its  result,  and  it  is  reasonable  to  suppose  that  judicious 
exercise  is  at  least  without  harmful  effect,  while  it  is  certain  too  that  mus- 
cular exercise,  if  excessive,  will  increase  glycosuria. 

Changes  in  diet  of  course  modify  the  secretion  of  sugar,  starches  and 
saccharine  foods  increasing  it,  while  nitrogenous  and  oily  foods  diminish  it. 
So,  too,  the  urine  secreted  on  rising  in  the  morning  has  almost  always  less 
sugar  in  it  than  that  passed  on  retiring ;  and  it  is  not  rare  to  find  no  sugar 
in  urine  passed  on  rising,  when  that  passed  on  retiring  at  night  may  con- 
tain a  small  amount  of  sugar — from  \  to  1  per  cent.  On  the  other  hand, 
I  have  found  a  small  amount  of  sugar  in  the  morning  urine  when  the 
evening  urine  contained  none.  Anxiety  and  excitement  both  increase  the 
proportion  of  sugar. 

Inosite,  or  muscle-sugar,  is  sometimes  associated  in  urine  with  diabetic 
sugar,  and  occasionally  replaces  it.  So,  too,  in  experiments  upon  animals 
puncture  of  the  fourth  ventricle  is  sometimes  followed  by  inosuria  instead 
of  glycosuria,  and  in  corresponding  organic  disease  of  the  brain  the  same 
thing  is  observed.  The  substitution  of  grape-sugar  by  inosite  in  the 
course  of  diabetes  is  considered  by  Laboulbene^  a  favorable  change. 

As  would  be  expected,  the  specific  gravity  of  saccharine  urine  is  usually 
high — most  frequently  from  1025  to  1040— and  Bouchardat  noted  a  spe- 
cific gravity  of  1074  in  one  instance.  On  the  other  hand,  I  have  found 
sugar  easily  detectable  in  urine  with  a  specific  gravity  as  low^  as  1010. 
Pavy  records  an  instance  of  the  same  specific  gravity,  and  Dickinson  one 
in  which  the  specific  gravity  was  as  low  as  1008.  It  is  to  be  remembered 
that  the  sugar  is  rapidly  destroyed  when  fermentation  sets  in.  A  coinci- 
dent diminution  in  the  urea  and  other  solids  of  the  urine  will  reduce  the 
specific  gravity  of  a  saccharine  urine  otherwise  heavier. 

The  depth  of  color  of  diabetic  urine  is  inversely  as  the  quantity  passed. 
Hence,  when  this  is  very  large  the  urine  is  pale,  and  even  almost  color- 
less, but  it  may  still  contain  considerable  amounts  of  sugar  and  possess  a 
decided  color,  quite  as  deep  as  that  of  urine  passed  in  smaller  quantity. 
When  exposed  to  the  air,  diabetic  urine  becomes  rapidly  turbid  from 
the  growth  of  fungi,  including  the  yeast  fungus  and  penicilium 
glaucum. 

The  odor  of  diabetic  urine  just  passed  is  usually  in  no  way  peculiar, 
but  as  fermentation  progresses  an  acetous  odor  is  developed,  which  is 
ascribed  to  acetic  acid.  At  other  times  the  odor  is  quite  peculiar,  being 
spoken  of  as  vinous  or  compared  to  that  of  sour  beer,  stale  fruit,  alcohol, 
chloroform,  or,  as  by  one  of  my  patients,  to  sweetbrier. 

Diabetic  urine  has  almost  invariably  an  acid  reaction,  which  becomes 
more  decided  as  fermentation  progresses.  As  a  consequence  of  this 
increased  acidity,  and  sometimes  independent  of  fermentation-changes,  the 
urine  deposits  a  sediment  of  uric  acid,  but  with  this  exception  diabetic  urine 
is  geuerally  free  from  sediment.  Diabetic  patients  on  a  meat  diet  some- 
times have  a  good  deal  of  uric  acid  from  this  source. 

Albuminuria  may  coexist  with  glycosuria,  but  is  not  generally  found 
until  late  in  the  disease,  after  changes  in  the  kidney  begin  to  make  their 

*  "  Note  8ur  rinosurie,  succ<$dant  au  diabSte  glycosurique,  et  paraissaut  avoir  une  action 
favorable,"  U  Union  MidUaJU,  Oct.  14,  1883. 
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appearance,  unless,  as  may  happen,  glycosuria  supervenes  upon  primary 
renal  disease. 

Alcohol  and  acetone,  or  an  acetone-yielding  substance — aceto-acetic  acid 
—are  sometimes  found  in  diabetic  urine.  They  are  products  of  the 
breaking  up  of  sugar,  but  chemists  do  not  explicitly  agree  as  to  the 
exact  method  in  which  acetone  originates  in  the  organism.  First  recog- 
nized in  the  distillate  of  urine  and  blood  of  a  diabetic  patient  by  Fetters^ 
through  its  physical  properties,  odor,  combustibility,  etc.,  rather  than  by 
actual  isolation,  it  was  further  investigated  by  Kaulich,^  Gerhardt,^  Rup- 
stein,*  and  Markownikolf,^  who  obtained  it  in  an  impure  state  from  urine  ; 
by  Deichmiiller  and  Tollens,*  whose  isolated  substance  was  pure,  and 
finally  most  recently  by  Jaksch*^  and  Penzoldt.^  The  former  found  it 
not  only  in  diabetic  urine,  but  also  in  that  of  fever,  and  even  of  carci- 
noma. The  latter  found  it  by  the  indigo  test  in  but  18  out  of  22  dia- 
betics, and  by  the  iodoforom  test,  either  decidedly  or  feebly,  in  20  out 
of  20;  in  3  out  of  11  cases  of  typhoid  fever,  in  6  out  of  7  cases  of  pneu- 
monia, in  none  of  6  cases  of  phthisis,  in  1  out  of  3  cases  of  measles,  and 
in  1  case  of  cerebro-spinal  meningitis.  Finally,  v.  Jaksch  has  been  led 
to  believe,  from  his  extensive  investigations,  that  acetone  is  a  constant 
and  normal  product  of  tissue-change,  although  Penzoldt  considers  such 
conclusion  scarcely  justified. 

Gerhardt  early  discovered  a  substance  in  the  urine  of  diabetics  and 
habitual  drinkers  which  struck  a  deep-red  reaction  with  chloride  of  iron. 
This  he  considered  was  the  source  of  acetone,  and  was  probably  ethyl 
diacetate  or  diacetic  ether,  which  by  decomposition  yields  equal  molecules 
of  acetone  and  alcohol ;  thus  : 

C4H5O3C2H5 + H2O  =  CgHfiO  +  CO2 + C.HgO. 

Ethyl  diacetate.        Water.        Acetoae.  Alcohol. 

This  view  is  still  held  by  some,  but  others,  in  view  of  the  recent  discovery 
of  Deichmiiller  and  Tollens,^  that  diabetic  urine  when  distilled  yields 
decidedly  more  acetone  than  alcohol,  have  suggested  that  the  substance 
is  derived  from  aceto-acetic  acid. 

The  first  test  suggested  for  acetone  was  Gerhardt's  chloride-of-iron  test. 
A  solution  of  chloride  of  iron  added  to  urine  containing  acetone  strikes  a 
burgundy- red  color.  But  this  reaction  occurs  with  so  many  substances 
that  it  cannot  be  considered  entirely  reliable.  Ralfe's  modification  of 
Lieben^s  iodoform  test^^  is  made  as  follows:  About  a  fluidrachm  (3.7  c.c.) 
of  liquor  potassae,  containing  20  grains  (1.2  grams)  of  iodide  of  potas- 
sium, is  placed  in  a  test-tube  and  boiled ;  a  drachm  (3.7  c.c.)  of  the  sus- 
pected urine  is  then  carefully  floated  upon  the  surface.  When  the  urine 
comes  in  contact  with  the  hot  alkaline  solution  a  ring  of  phosphates  is 
formed,  and  after  a  few  minutes,  if  acetone  or  its  allies  are  present,  the 
ring  will  become  yellow  and  studded  with  yellow  dots  of  iodoform, 
which,  in  turn,  will  sink  through  the  ring  of  phosphates  and  deposit 
Itself  at  the  bottom  of  the  test-tube.     A  number  of  other  substanci^s 

*  Prager  Vierteljahrschrift,  xiv.  3,  1857,  S.  88.  »  Ibid.,  xvii.  3,  1860,  S.  59. 
»  Wiener  Med.  Presse,  No.  28,  1865.               *  Centralbl.  fur  d.  med.  Wiss.,  No.  55,  1874. 

*  Liebigs  Annalen,  Bd.  182,  S.  362.  «  Ibid.,  Bd.  209,  S.  25. 
'  ZeiUchrift  far  physiol.  C hemic,  vi.  6. 

*  "  Beitriige  zur  Lelire  von  der  Acetonurie  und  von  verwandten  Erscheinungen," 
Deutsch.  Archiv  fur  klin.  Med.,  xxxiv.,  2  Oct.,  1883,  S.  127. 

*  Loc.  cit.  10  Clinical  Chemistry,  PhilaJelphia,  1884,  p.  100. 
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produce  the  iodoform  reaction,  but  only  one  of  these,  lactic  acid,  is 
likely  to  be  met  in  urine. 

The  perspiration,  saliva,  exudations,  and  effusions  in  diabetic  cases  have 
all  been  found,  at  times,  to  contain  sugar. 

Duration. — Diabetes  is  a  disease  of  which  the  duration  is  measured 
by  months  and  years,  and  although  cases  are  reported  in  which  death 
supervened  in  from  six  days  to  six  weeks  after  the  recognition  of  the 
disease,  it  is  evident  that  such  periods  do  not  necessarily  measure  its 
actual  duration.  The  disease  may  have  existed  some  time  before  coming 
under  observation.  On  the  other  hand,  a  case  is  reported  by  Lebert 
which  lasted  eighteen  years ;  another,  under  the  successive  observation 
of  Prout  and  Bence  Jones,  sixteen  years ;  and  a  third,  under  Bence  Jones 
and  Dickinson,  fifteen  years.  The  younger  the  patient  the  shorter  usually 
is  the  course  run  and  the  earlier  the  fatal  termination.  Yet  I  have  known 
a  girl  of  twelve  recover  completely.  After  middle  age  the  disease  is 
usually  so  easily  controlled  by  suitable  dietetic  measures,  if  the  patient 
is  willing  to  submit  to  them,  that  its  duration  is  only  limited  by  that  of 
an  ordinary  life,  while  carelessness  in  this  respect  is  apt  to  be  followed  by 
early  grave  consequences. 

Complications. — The  almost  sole  complication  of  diabetes  mellitus  is 
the  tubercular  phthisis  which  so  often  terminates  it.  Indeed,  it  is  doubt- 
ful whether  this  complication  should  not  be  regarded  as  a  consequence, 
as  should  also  the  boils,  gangrenous  processes,  and  ophthalmic  conditions 
which  have  been  mentioned  under  Symptomatology.  Jaundice  has  occurred 
three  times  in  my  experience  up  to  the  present  time.  Senator  says  that 
when  not  an  accidental  complication  due  to  a  catarrh  of  the  duodenum  it 
may  result  from  compression  of  the  biliary  capillaries  by  the  overloaded 
blood-vessels  and  enlarged  gland-cells  of  the  liver.  In  one  of  my  cases, 
in  which  jaundice  appe^ired  to  be  the  initial  symptom,  but  which  dis- 
appeared some  months  before  death,  the  autopsy  revealed  atrophy  of  the 
liver.  It  is  well  known  that  pancreatic  disease,  especially  cancer,  is  ap^ 
to  be  accompanied  by  jaundice,  and  as  pancreatic  disease  is  often  at  the 
bottom  of  diabetes,  it  will  similarly  account  for  the  jaundice,  while  the 
presence  of  jaundice  may  also  suggest  a  pancreatic  diabetes. 

Diagnosis,  including  the  Tests  for  Sugar  in  the  Urine. — 
The  diagnosis  of  diabetes  mellitus,  the  disease  being  once  suspected, 
is  easy.  The  passage  of  large  amounts  of  pale  urine  of  high  specific 
gravity,  the  presence  of  thirst,  dryness  of  the  mouth,  fauces,  and  skin, 
and  progressive  emaciation  even  while  the  appetite  is  good,  can  scarcely 
be  misinterpreted.  In  the  urine  from  such  a  case  the  application  of  any 
of  the  tests  for  sugar  will  produce  prompt  response.  The  urine  is  not 
always  so  much  increased  as  to  attract  attention,  while  its  color  is  also 
sometimes  but  slightly  changed ;  but  the  symptoms  of  thirst  and  dryness 
or  clamminess  of  the  mouth  are  seldom  wanting.  On  the  other  hand,  the 
discovery  of  a  glycosuria  without  these  symptoms  is,  as  a  rule,  accidental. 
It  is  a  question  how  far  such  degrees  of  glycosuria  as  do  not  produce  the 
usual  symptoms  of  diabetes  in  an  appreciable  degree  are  signs  of  positive 
disease.  At  the  same  time,  its  detection  is  im})ortant,  in  that  there  is 
always  danger  of  the  simple  glycosuria  becoming  a  diabetes — a  danger 
which  its  recognition  and  suitable  treatment  may  avert.  Accordingly, 
the  urine  of  all  persons  having  unusual  appetites  without  evident  cause, 
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and  (  f  tliose  who  are  fond  of  eating  and  drinking,  should  be  tested  for 
sugar.  This  should  also  be  done  for  those  who  have  passed  through 
severe  mental  or  physical  strain,  have  suffered  shock  or  concussion  of  the 
nervous  system,  blows  upon  the  abdomen,  etc. 

Testing  for  Sugar. — IJnder  the  head  of  Diagnosis  I  prefer  to  include 
the  testing  for  sugar,  which  requires  some  detailed  consideration.  Unless 
it  be  that  the  indigo  test  recently  revived  by  George  Oliver  of  London 
])rove  more  delicate,  that  form  of  cupric  test  known  as  Fehling's  solution 
is,  with  suitable  precautions,  all  things  considered,  the  most  satisfactory 
for  general  use. 

Fehling's  volumetric  solution,  suitable  for  both  qualitative  and  quan- 
titative purposes,  is  made  as  follows :  Dissolve  34.639  grams  of  pure 
crystallized  cupric  sulphate  in  about  200  cubic  centimeters  of  distilled 
water;  173  grams  of  chemically  pure  crystallized  neutral  sodio-potassic 
tartrate  and  80  grams  of  potassium  hydrate  in  500  or  600  c.c.  of  dis- 
tilled water.  To  the  latter  add  the  copper  solution  slowly,  and  dilute 
the  clear  mixed  fluid  to  1  liter.  One  cubic  centimeter  of  this  solution 
will  be  decolorized  by  0.005  grm.  of  sugar,  or  200  grains  will  be  decolor- 
ized by  1  grain  of  sugar.  Or  the  copper  may  be  dissolved  in  1  liter  of 
water,  and  the  tartrate  and  potassium  hydrate  in  another,  and  a  cubic 
centimeter  of  each  mixed  at  the  moment  they  are  to  be  used. 

For  qualitative  testing,  put  a  cubic  centimeter  of  Fehling's  solution 
into  a  test-tube  (or  if  the  copper  and  the  alkaline  sodio-potassium  tartrate 
solutions  are  kept  separate,  a  cubic  centimeter  of  each),  and  dilute  with 
distilled  water  to  5  c.c.  Boil,  and  if,  after  the  lapse  of  a  couple  of 
minutes,  the  solution  remain  unchanged,  it  is  fit  for  testing.  If  it 
becomes  turbid  or  a  red  sediment  falls,  it  is  spoiled,  and  a  new  solution 
should  be  obtained.^  A  cubic  centimeter  of  the  suspected  urine  is  then 
measured  out  and  added  drop  by  drop  to  the  solution  kept  hot.  If 
there  is  much  sugar,  the  first  drop  will  throw  down  a  yellow  precipi- 
tate of  suboxide  of  copper,  which  becomes  rapidly  red.  If  no  reaction 
takes  place  after  adding  the  entire  cubic  centimeter  of  urine,  the  addition 
should  be  continued  until  4  c.c.  are  added,  when,  if,  after  the  mixture 
has  cooled,  there  be  no  response,  it  may  be  concluded  that  the  urine  is 
free  from  sugar.  By  operating  with  a  cubic  centimeter  of  the  test-fluid 
and  the  same  quantity  of  urine  or  multiples  thereof,  we  may  roughly 
estimate  the  proportion  of  sugar.  Thus,  if  the  cubic  centimeter  of 
undiluted  urine  just  decolorizes  the  cubic  centimeter  of  Fehling's  solu- 
tion, sugar  is  present  in  the  proportion  of  one-half  of  1  per  cent. ;  or 
if  a  half  cubic  centimeter  of  the  urine  removes  all  the  color,  the  quantity 
is  1  per  cent.  If  the  urine  is  highly  charged  with  sugar,  it  may  be 
diluted,  and  the  degree  of  dilution  being  remembered,  a  rough  quantita- 
tive estimation  may  be  similarly  made. 

If  the  urine  contains  very  minute  quantities  of  sugar,  the  reaction  is 
less  satisfactory.  The  co])per  is  reduced,  but  the  suboxide  is  so  small  in 
quantity  that  it  is  obscured  by  the  excess  of  copper  solution,  and  a  mix- 
ture results  which  is  greenish  or  greenish-yellow  or  yellow  or  milky,  and 
on  standing  a  small  yellow  sediment  falls  to  the  bottom.  Now,  it  dare 
not  be  said  that  it  is  sugar  which  produces  such  reaction.     It  may  be 

^  Sliould  this  not  be  possible,  a  little  more  soda  may  be  added  and  the  fluid  filtered, 
when  it  is  again  ready  for  use. 
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sugar,  but  it  may  also  be  uric  acid.  Uric  acid  is  really  more  frequently 
a  source  of  error  than  is  commonly  supposed.  I  have  myself  seen  the 
reaction  due  to  it  so  vivid  that  I  did  not  suspect  it  could  be  due  to  any 
reducijig  agent  excepting  sugar ;  but,  noting  the  next  day  a  copious  sedi- 
ment of  uric  acid  which  had  fallen  during  the  night,  a  testing  of  the 
supernatant  fluid  then  revealed  no  reaction  whatever.  Such  a  urine, 
after  being  treated  by  the  lead  process  to  get  rid  of  the  uric  acid,  fails 
also  to  respond.  But  this  process  is  very  tedious,^  and  cannot  be  conve- 
niently carried  out  by  the  busy  practitioner.  The  same  thing  is,  how- 
ever, accomplished  by  treating  the  urine  Avith  hydrochloric  acid,  which 
in  twenty-four  hours  precipitates  all  of  the  uric  acid.  Simple  precipi- 
tation by  lead  acetate  solution  and  filtration  does  not  answer,  because  all 
of  the  uric  acid  is  not  thus  removed.  Other  substances,  as  hippuric  acid, 
urates,  hypoxanthin,  etc.,  are  said  to  act  similarly,  but  they  produce  no 
practical  "uterference  with  the  test.  On  the  other  hand,  a  small  amount 
of  sugar  may  be  present  and  yet  fail  to  show  the  reaction,  because  the 
cuprous  oxide  is  held  in  solution  by  certain  substances.  Such  are  ammo- 
nia and  nitrogenous  matters,  including  albumen,  creatinin,  pepsin,  pep- 
tones, urinary  coloring  matters,  etc.  The  latter  probably  produce  their 
effect  through  the  ammonia  which  is  given  off  while  heating  them  in  the 
presence  of  an  alkali.  Hence  all  albumen  should  be  precipitated  and  fil- 
tered out  of  urines  suspected  to  contain  sugar,  and  the  heat  applied 
should  not  be  too  great.  Finally,  excess  of  glucose  will  also  hold  in 
solution  cuprous  oxide,  so  that  the  suspected  urine  should  not  be  added 
in  too  large  a  quantity  at  a  time,  but  rather  drop  by  drop. 

But  qualitative  testing  is  not  sufficient  during  the  treatment  of  a  case 
of  diabetes.  The  percentage  of  sugar  and  the  quantity  discharged  in 
twenty-four  hours  should  be  determined  occasionally.  The  process  is 
done  as  follows :  Place  10  cubic  centimeters  of  Fehling's  solution  in  a 
porcelain  capsule,  and  dilute  it  with  40  c.c.  of  distilled  water.  Fill  a 
Mohr's  burette  with  the  urine,  which,  if  it  contain  more  than  1  per  cent, 
of  sugar,  should  be  diluted  with  nine  times  its  bulk  of  distilled  water. 
Slowly  heat  the  contents  of  the  capsule  to  boiling,  and  then  allow  a  little 
of  the  diluted  urine  to  run  in  from  the  burette;  continue  the  cautious 
addition  of  urine  and  the  gentle  heating  until  the  blue  color  is  com- 
pletely removed  from  the  Fehling's  solution.  To  determine  the  exact 
moment  at  which  this  takes  place  requires  a  little  experience,  but  its 
recognition  is  facilitated  by  carefully  tilting  the  ca})sule  after  each  addi- 
tion and  stirring,  so  that  its  clear  white  surface  may  be  seen  through  the 
edge  of  the  fluid  and  conti-asted  with  the  latter.  The  number  of  cubic 
centimeters  of  urine  used  should  now  be  read  off  from  the  burette,  the 
number  of  c.c.  of  undiluted  urine  calculated  therefrom,  and  each  c.c. 
multiplied  by  .005  grm.  The  result  indicates  the  quantity  of  sugar  in 
grams  in  the  urine  employed,  whence  the  percentage  of  sugar  is  deter- 
mined, and  also  the  twenty-four  hours^  quantity,  the  amount  of  urine 
passed  in  that  period  being  known. 

The  Fermentation  Test. — A  very  simple  and  easy  method  of  deter- 
mining the  proportion  of  sugar  is  by  Robei'ts's  fermentation  method, 
which,  although  not  so  precise  as  the  volumetric  process,  is  still  suf- 

*  The  details  of  this  process  will  be  found  in  the  writer's  work  on  the  Practiced  Exam- 
inatum  of  Urine,  5th  ed.,  1883,  p.  63. 
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ficiently  so  for  clinical  purposes.  A  small  piece  of  German  yeast  or  a  tea- 
spoouful  of  liquid  yeast  is  added  to  about  four  ounces  (120  c.c.)  of  the  urine, 
which  is  kept  lightly  stopped,  at  a  temperature  of  20°  to  30°  C.  (68°  to 
80°  F.),  for  about  twelve  hours ;  at  the  end  of  this  time  the  sugar  will 
have  been  converted  into  alcohol  and  carbonic  acid.  The  latter  will  have 
passed  off,  and  the  urine  lost  in  weight  because  of  the  destruction  of 
sugar ;  while  the  difference  betAveen  the  specific  gravity  before  and  after 
the  fermentation  indicates  the  number  of  grains  of  sugar  per  fiuidounce. 
Thus,  suppose  the  specific  gravity  before  fermentation  to  have  been  1040, 
and  aflerward  1025  ;  there  will  have  been  15  grains  of  sugar  to  the  fluid- 
ounce,  whence,  again,  the  twenty- four  hours'  quantity  can  be  calculated. 
If  the  metric  system  is  used,  each  degree  of  specific  gravity  lost  will 
correspond  to  .2196  grams  of  sugar  in  every  100  c.c.  of  urine. 

The  specific  gravity  of  the  fermented  urine  should  be  compared  with 
that  of  the  urine  soon  after  it  is  passed,  because  saccharine  urine  under 
suitable  circumstances  undergoes  fermentation  without  the  addition  of 
yeast;  and,  the  specific  gravity  being  thus  lowered  spontaneously,  the 
reduction  in  the  urine  fermented  by  yeast  would  appear  less  than  it 
actually  is.  At  the  same  time,  care  should  be  taken  that  the  urine 
is  of  the  same  temperature  when  the  specific  gravity  is  taken  before  and 
after  fermentation. 

The  Picric  Acid  and  Potash  Test. — Although  attention  was  called  in 
1865  by  C  D.  Braun,^  a.  German  chemist,  to  a  reaction  between  grape- 
sugar  and  picric  acid,  as  the  result  of  which  the  latter  is  converted  into 
picramic  acid,  very  little  attention  seems  to  have  been  paid  to  this 
announcement.  Quite  ignorant  of  it,  George  Johnson  rediscovered  this 
reaction  in  1882,  and  published  it  in  1883.^  It  is  applicable  to  both 
qualitative  and  quantitative  purposes.  In  order  to  make  use  of  it,  a 
standard  comparison-solution  is  made  as  follows :  Take  1  fluidrachm  of 
a  solution  of  grape-sugar,  1  grain  to  the  fiuidounce ;  mix  it  in  a  long 
test-tube  with  half  a  drachm  of  liquor  potassse  (U.  S.  P.  or  B.  P.)  and 
ten  minims  of  a  saturated  solution  of  picric  acid ;  dilute  the  mixture  to 
4  fluidrachms  Avith  distilled  water,  to  facilitate  which  a  tube  used  for  the 
purpose  may  be  marked  at  4  fluidrachms.  Raise  the  mixture  to  the 
boiling-point,  and  continue  the  boiling  for  sixty  seconds,  to  ensure  com- 
plete reaction  between  the  sugar  and  picric  acid.  During  the  boiling  the 
pale-yelloAv  color  of  the  liquid  is  changed  to  a  vivid  claret-red.  Cool  the 
liquid  by  cautiously  immersing  the  tube  in  cold  water,  and  if  it  is  not 
then  at  the  level  of  the  4-drachm  mark,  raise  it  to  this  by  adding  distilled 
water.  The  standard  color  thus  obtained  is  that  which  results  from  the 
decomposition  of  picric  acid  by  a  grain  of  sugar  to  the  ounce,  four  times 
diluted,  or  by  a  solution  of  sugar  containing  one-quarter  of  a  grain  per 
ounce.  But  the  picramic  solution  rapidly  becomes  pale  on  exposure,  so 
it  becomes  necessary  to  make  a  more  permanent  solution  to  use  as  a 
standard.  This  may  be  accomplished  by  combining  liquor  ferri  perchlo- 
ridi  sj,  liquor  ammonii  acetatis  3iv,  acidum  aceticum  (glacial)  ^iv,  and 
water  enough  to  make  aiiss.  The  color  of  tliis  is  identical  Avith  that  of 
the  picric  acid  reduced  by  a  one-grain  solution  diluted  four  times,  and, 

'  "Ueber  die  Umwandlung  der  Pikrinsaiire  in  Pikramminsaiire,  und  Uebf  r  die  Nach- 
weisung  der  Traubenzucker,"  ZeiUchrift  far  Chemie,  1865. 
'  British  Medical  Journal^  March.  1883. 
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Fig.  5. 


according  to  Johnson,  it  will  retain  its  color  unchanged  for  at  least  six 
months.  At  the  same  time,  whenever  a  new  solution  is  made  it  should 
be  compared  with  that  of  the  one-quarter  grain  j^er  ounce  solution  of 
su^r,  boiled  with  picric  acid  and  potash. 

For  qualitative  testing  Johnson  directs :  To  a  drachm  of  urine  in  a 
test-tube  add  a  few  drops,  enough  to  give  a  distinct  yellow  color,  of  a 
saturated  solution  of  picric  acid.     Add  about  10  drops  of  liquor  potasssB 
and  boil.     If  sugar  is  present,  the  mixture  becomes  promptly  red  in  hue. 
The  quantitative  estimation  is  based  upon  an  accurate  approximation, 
by  dilution,  of  the  color  of  the  tested  fluid  with  that  of 
the  standard  solution.     Johnson  recommends  the  picro- 
sacchari meter  figured  in  the  text.     This  is  a  stoppered 
tube  twelve  inches  long  and  three-quarters  of  an  inch  in 
diameter,  graduated  into  ten,  and  each  of  these  again  into 
ten  other  equal  divisions.     By  the  side  of  this  tube,  and 
held  in  position  by  an  S-shaped  band  of  metal,  is  a  stop- 
pered tube  of  equal  diameter  and  about  six  inches  long, 
containing  the   standard   solution   corresponding  to  the 
reaction  of  the  one  grain  of  grape-sugar  with  picric  acid 
and  potash  diluted  four  times. 

It  has  been  found  that  ten  minims  of  a  cold  saturated 
solution  of  picric  acid  are  rather  more  than  sufficient  for 
decomposition  by  one  drachm  of  a  solution  of  grape-sugar 
in  the  proportion  of  one  grain  to  the  ounce.  A  drachm 
of  the  solution  will  therefore  contain  one-eighth  of  a 
grain  of  sugar,  which  is  the  strength  of  the  solution 
used  in  making  the  standard-color  liquid.  In  making 
the  analysis,  while  the  quantity  of  liquor  potassse  used  is 
always  the  same  and  the  dilution  is  always  to  four 
drachms,  the  picric  acid  must  be  added  in  proportion 
to  the  amount  of  sugar  present,  so  that  if  the  urine  con- 
tains as  much  as  six  grains  to  the  fluidounce,  sixty  drops 
or  a  fluidrachm  of  the  picric-acid  solution  would  have 
to  be  used ;  and  when  the  proportion  of  sugar  is  higher 
than  this,  the  urine  should  be  dihited  with  distilled  water 
five  or  ten  times  before  commencing  the  analysis,  and  the 
degree  of  dilution  remembered  in  the  computation. 

If,  now,  a  drachm  of  a  solution  of  grape-sugar,  con- 
taining two  grains  to  the  ounce,  be  mixed  with  the  same 

quantity  of  liquor  potassse  and  picric  acid  and  increased 

johmorJTpi^Z^e-  hy  the  addition  of  distilled  water  to  four  drachms  in  the 

cfMHmeter.        boiliug  tubc,  and  boiled  as  before  for  sixty  seconds,  the 

Bide' tui)e"1ndicateS  rcsult  wiU  be  a  mixturc  of  much  darker  color  than  will 

lundafd'^T^eS^k!  be  j)roduced  by  the  one-grain  solution  ;  but  if  the  dark 

er  BhadinB  at  the  liquid  be  diluted  witli  its  own  volume  of  water,  the  color 

bottom  of  the  Krad-       •  1 1    i         i  \  n     %  •  i       •  i 

uated  tube  shows  Will  be  tlic  Same  as  that  of  the  one-gram  solution  or  the 

theBaccharinelliiid,     ,        j        i 
darkeiie«l  by  lK)iHn|  StauaarQ. 

pti^K!  and'^uny.      It  IS  plain,  thcu,  that  if  a  given  quantity  of  the  dark  sac- 
Ing  tend!  visions  be-  chariuc  fluid  produccd  bv  boilino: — say.enoutijh  to  cover  ten 

fore  dilution.  i-    •   •  n  l,  j       r    i   ^    i  i  •      xi       £ 

divisions  of  the  graduated  tube,  as  shown  in  the  figure — 
has  to  have  added  to  it  an  equal  bulk  of  distilled  water  in  order  to  prodine 
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the  color  of  the  standard  solution,  the  tested  fluid  will  be  of  the  strength 
of  two  grains  to  the  ounce ;  if  three  times,  three  grains ;  and  so  on ; 
while  fractional  additions,  as  indicated  by  the  graduated  markings,  would 
show  fractional  additions  to  the  proportion  of  sugar.^ 

The  presence  of  albumen,  even  in  considerable  amount,  has  but  little 
effect  upon  the  test,  nor  does  the  coloring  matter  of  normal  urine, 
according  to  Johnson  ;  but  lie  says  there  is  a  coloring  matter  asso- 
ciated with  ser-albumeu  in  albuminous  urine,  and  with  egg-albumen 
as  well,  which  has  a  reducing  action  on  picric  acid.  This  is  partly 
separated  by  filtering  off  the  precipitated  albumen,  and  entirely  re- 
moved by  repeated  filtration  through  animal  charcoal.  So,  too,  the 
albumen  removed  by  coagulation  and  filtration,  if  thoroughly  washed, 
does  not  give  any  red  reaction  if  boiled  with  picric  acid  and  potash 
diluted  in  the  same  proportion  as  when  testing  for  sugar.  ^Neither  do 
any  other  unoxidized  sulphur  compounds  found  in  urine  decompose  the 
picric  acid  and  render  the  test  fallacious. 

Johnson  and  his  son,  G.  Stillingfleet  Johnson,  claim  that  the  picric- 
acid  test  is  as  accurate  as  any  other,  and  that  it  is  even  more  accurate 
than  either  Fehling's  or  Pavy^s  process,  because  the  picric  acid  is  not 
acted  upon  by  uric  acid  or  urates,  which  do  reduce  the  oxide  of  copper. 
The  method  of  analysis  by  the  picro-saccharimeter,  they  claim,  is  at  least 
as  speedy  and  as  easy  as  any  other.  The  materials  and  apparatus  required 
are  easily  prepared,  inexpensive,  and  not,  like  Fehling's  copper  solution, 
liable  to  undergo  rapid  changes. 

But  while  Johnson  claims  that  neither  coloring  matters  of  normal  urine 
nor  uric  acid  reduce  the  picric  acid,  he  admits  that  he  has  tested  with  pic- 
ric acid  and  potash  a  large  number  of  specimens  of  normal  urine  with 
the  almost  uniform  result  of  a  depth  of  color  indicating  the  proportion  of 
.6  of  a  grain  of  sugar  to  the  fluidounce,  the  indication  varying  between 
the  limits  of  .5  to  .7  grain.  The  ammonio-cupric  method  used  at  the 
same  time  gave  results  of  from  .7  to  .9  grain  to  the  fluidounce,  or  an 
excess  of  .1  to  .3  grain.  Now,  if  my  own  views,  the  grounds  for  which 
are  announced  elsewhere,^  are  correct,  strictly  normal  urine  contains  no 
sugar,  and  any  reducing  action  upon  oxide  of  copper  is  due  to  uric  acid, 
either  picric  acid  is  reduced  to  a  degree  by  uric  acid  or  by  some  other 
constituent  of  normal  urine.  This,  in  the  light  of  Oliver's^  recent  inves- 
tigations, may  be  kreatinin.  For  he  has  shown  that  kreatinin  strikes  in 
a  few  seconds  a  red  color  with  the  cold  alkaline  picric  solution,  which  is 
quickened  by  heat.  From  this  it  would  seem  that  the  exact  value  of  the 
picric-acid  test  has  as  yet  to  be  determined. 

*  A  more  exnct  comparison  of  the  saccharine  liquid  with  the  standard  is  made  hy 
pouring  into  a  flat-bottomed  colorless  tube  six  inches  long  and  an  inch  in  diameter  as 
much  of  the  standard  solution  as  will  form  a  cohimn  about  an  inch  in  height,  and  an 
exactly  equal  column  of  the  saccharine  fluid  in  a  precisely  similar  tube.  The  operator 
then  looks  down  through  the  two  tubes  at  once,  one  being  held  in  each  hand,  upon  the 
surface  of  a  white  porcelain  slab  or  piece  of  white  paper.  In  this  way  slight  differences 
of  tint  are  easily  recognized;  and  if  the  liquid  to  be  analyzed  is  found  darker  than  tlie 
standard,  it  is  returned  to  the  graduated  tube  and  diluted  until  the  two  liquids  are  found 
to  be  identical  in  color,  when  the  final  reading  is  made. 

2  Tyson,  Practical  Examitialion  of  Urine,  4th  ed.,  Philadel{)hia,  1884. 

^  On  Bedside  Urine-'Jefitinfj,  ivclading  Qualitative  Albumen  and  Siifjar,  by  Geo.  Oliver. 
M.D.,  London,  Member  of  the  Roval  College  of  Physicians  of  Lond.,  etc.,  2d  ed ,  Lon- 
don, 1884. 
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The  Indigo-Carmine  Test. — The  fact  that  indigotine,  the  coloring  mat- 
ter of  commercial  indigo,  is  converted  into  indigo  when  heated  with  an 
alkali  in  the  presence  of  glucose  and  certain  carbohydrates,  has  recently 
been  applied  by  George  Oliver  of  London  in  the  construction  of  a  test- 
paper.  Carmine  of  indigo  is  the  sulph-indigotate  of  sodium,  an  intensely 
blue  salt,  soluble  in  120  parts  of  water.  Sulph-indigotic  acid  is  made  by 
heating  indigo  with  sulphuric  acid,  and  when  combined  with  a  base, 
sodium,  produces  indigo-carmine.  When  sodium  carbonate  is  mixed  with 
a  solution  of  indigo-carmine,  the  latter  is  precipitated  in  a  minute  state 
of  division,  but  is  redissolved  on  heating,  when  there  results  a  greenish- 
blue  solution.  A  freshly-made  mixture  of  the  indigo  solution  and  sodium 
carbonate  furnishes  a  fluid  not  unlike  Fehling's  solution,  which  gives  the 
reaction  to  be  described  with  glucose.  Unfortunately,  such  a  mixture 
will  not  keep,  and  the  reagent  would  be  useless  but  for  the  happy  idea 
of  Oliver  of  making  the  test-paper.  In  doing  this  bibulous  paper  is 
immersed  in  a  solution  of  indigo-carmine  with  carbonate  of  sodium.^ 
The  paper  is  then  cut  into  strips  an  inch  long  and  one-quarter  of  an  inch 
wide. 

Mode  of  Testing. — One  of  the  test-papers  and  a  sodium  carbonate 
paper ^  are  dropped  into  a  half-inch  test-tube,  and  water  added  until  the 
upper  end  is  just  covered ;  a  column  of  fluid  one  inch  in  height  and  half 
an  inch  in  diameter  will  thus  be  produced,  so  that  the  solution  of  carmine 
obtained  on  boiling  will  always  acquire  the  same  concentration.  Heat  is 
now  apj)licd,  the  tube  being  gently  shaken,  and  boiling  kept  up  for  a 
second  or  two.  A  beautiful  blue  solution  will  result.  The  test-paper 
may  now  be  removed  or  allowed  to  remain. 

Not  more  than  one  drop  of  the  suspected  urine  is  let  fall  into  the  tube 
from  a  pij)ette  held  in  an  upright  position.  Drops  of  equal  size  are 
thus  secured.  The  contents  of  the  tube  are  again  freely  boiled  for  a  few 
seconds,  after  which  the  tube  should  be  raised  an  inch  or  more  from 
the  flame  and  held  without  shaking,  while  the  solution  is  kept  quite 
hot,  but  not  boiling,  for  exactly  one  minute.  If  glucose  be  present  in 
abnormal  amount,  the  soft  rich  blue  will  be  seen  first  of  all  to  darken 
into  violet ;  then,  according  to  the  quantity  of  sugar,  there  will  aj)pear 
in  succession,  purple,  red,  reddish-yellow,  and  finally  straw-yellow. 
"When  the  last-named  color  has  been  develo})ed  the  slightest  shaking  of 
the  tube  will  cause  red  streaks  to  fall  from  the  surface  and  mingle  with 
the  pale  yellowness  of  the  solution,  while  further  agitation  will  cause 
the  return  of  pur])le  and  violet  and  the  restoration  of  the  original  blue. 

The  time  required  for  the  commencement  of  the  reaction  after  the  boil- 
ing of  the  test  liquid  is  in  inverse  proportion  to  the  amount  of  glucose 
present.  When  the  latter  is  large,  over  20  grains  to  the  ounce,  it  will  be  but 
a  few  seconds ;  but  when  small,  2  or  3  grains,  from  thirty  to  sixty  seconds 
may  elapse.  If  the  urine  do  not  contain  more  than  the  normal  amount 
of  sugar^ — i.  e.  under  half  a  grain  to  the  ounce — the  color  of  the  solution 

*  No  more  precise  directions  tlian  this  are  piven  by  Oliver,  either  in  his  papers  in  the 
Ixtneel  for  188Ii  or  in  his  little  book  just  published,  On  Bedm'de  Uriue-Tesfivrj.  The  sugar 
test-pa}>er8,  as  well  as  the  entire  series  of  albumen  test-papers,  suggested  by  Oliver,  are  now 
made  by  Parke,  Dnvis  &  Co.  of  New  York,  and  by  A\  ilson  &  Son,  Harrogate,  London. 

'  Tetit-papcrs  of  the  same  size,  charged  with  a  saturated  solution  of  sodium  carbonate. 
'    'It  will  be  noted  from  this  that  Oliver  accepts  the  view  that  there  is  a  small  amount 
of  sugar  in  uormal  urine. 
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at  the  end  of  the  heating  for  one  minute  will  be  unchanged.  The  test  is 
available  by  artificial  light  as  well  as  by  daylight. 

Precautions. — 1.  Care  should  be  taken  during  the  testing  not  to  shake 
the  tube  or  to  permit  free  ebullition.  2.  While  keeping  the  contents 
of  the  tube  hot,  the  latter  should  not  be  held  up  between  the  eye  and  the 
sky,  for  then  the  early  color-changes  will  probably  escape  observation. 
The  tube  should  be  kept  below  the  eye-level  and  its  contents  viewed  by 
the  reflected  light  of  some  bright  object,  such  as  a  sheet  of  white  paper 
propped  up  an  inch  or  two  beyond  the  tube  as  a  background.  3.  Oliver 
is  not  aware  that  the  presence  of  earthy  carbonates  will  prevent  the  car- 
mine reaction,  but  as  a  precautionary  measure  he  suggests  the  use  of  a 
soda-paper  whenever  the  water  is  exceptionally  hard.  4.  The  acids  of 
the  urine  rob  the  carmine-paper  of  much  alkali,  so  that  the  addition  of 
more  than  a  certain  number  of  drops  of  urine — varying  of  course  with  the 
degree  of  acidity — will  at  first  retard  and  then  prevent  the  reaction.  The 
addition  of  the  soda-paper  will  prevent  any  such  interference,  although 
Oliver  says  that  by  invariably  submitting  only  one  drop  of  saccharine 
urine  to  the  test-paper,  and  keeping  up  the  heating  for  not  less  than  two 
minutes,  he  has  never  failed  to  obtain  the  characteristic  reaction  without 
using  a  soda-paper.  It  is  well  to  remember,  however,  that  an  excessively 
acid  urine  may  thus  interfere,  and  that  the  soda-paper  will  prevent  it. 
5.  The  blue  color  of  the  carmine  is  discharged  by  caustic  alkali — liquor 
potassae  or  sodae.  The  only  chance  of  being  misled  by  this  reaction  lies 
in  using  an  imperfectly  cleansed  test-tube  which  may  have  contained 
Fehling's  solution  or  the  alkaline  picric  solution.  The  caustic  alkali  con- 
verts the  blue  carmine  into  a  green  solution,  which,  on  heating,  dis- 
appears ;  nor  does  it  return  by  again  shaking  the  contents  of  the  tube. 

Critical  comparison  of  this  test  with  Fehling's  solution  and  picric  acid 
by  Oliver  has  shown  that  of  sixty-four  substances  experimented  upon, 
normal  and  abnormal  constituents  of  urine  or  medicines  which  after 
ingestion  are  eliminated  in  the  urine,  Fehling's  was  reduced  by  fifteen, 
picric  acid  by  eleven,  and  indigo-carmine  by  eight.  The  only  substances 
producing  the  characteristic  play  of  colors  with  indigo-carmine  test- 
papers  reacted  with  both  picric  acid  and  Fehling's  solution.  They  were 
unoxidized  phosphorus,  ammonium  sulphide,  milk-sugar,  dextrin,  inosit, 
gallic  acid,  tannic  acid,  and  iron  sulphate.  Both  the  carmine  and  picric 
acid  were  reduced  by  inosit,  which  merely  turned  Fehling's  solution 
green.  On  the  other  hand,  uric  acid  and  urates,  which  reduce  Fehling's 
solution,  do  not  react  with  the  carmine  test,  while  kreatinin,  which  reacts 
with  picric  acid  also,  does  not  respond  to  the  carmine.  Albumen,  if 
abundant,  interferes  with  Fehling,  but  not  with  the  indigo-carmine. 

Detection  of  Inosit. — It  has  been  said  that  inosit  sometimes  accom- 
panies, and  even  substitutes,  grape-sugar  in  the  course  of  diabetes.  It 
has  been  mentioned  that  it  does  not  reduce  Fehling's  solution,  but  turns  it 
olive-green.  It  reduces  the  carmine  and  alkaline  picric  acid  solution, 
and  is  therefore  not  recognizable  by  these.  The  methods  recommended 
for  its  recognition  in  the  books  are  troublesome,  and  as  its  presence  in 
the  absence  of  sugar  indicates  a  favorable  change,  it  is  not  likely  that  a 
more  precise  recognition  than  is  furnished  by  the  olive-green  reaction 
will  be  needed  for  clinical  purposes. 

Prognosis. — The  prognosis  in  diabetes  depends  upon  the  organ  whose 
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involvement  is  responsible  for  the  symptoms,  upon  tlie  stage  at  which  the 
condition  comes  under  observation,  and  upon  the  age  of  the  patient. 
It  has  appeared  to  me  that  the  cases  of  diabetes  depending  upon  pan- 
creatic disease  are  the  most  intractable,  that  their  progress  is  scarcely 
checked  by  treatment,  and  that  they  are  comparatively  rapidly  fatal  in 
their  termination.  In  the  others,  where  the  symptom  is  one  of  a  central 
nervous  lesion,  it  has  always  seemed  to  me  to  be  of  secondary  importance 
that  the  glycosuria  is  itself  less  marked,  that  it  is  unattended  by  the  other 
distinctive  symptoms  of  diabetes,  and  that  its  issue  is  that  of  the  nervous 
malady. 

Again,  it  is  well  known  that  the  later  in  life  diabetes  occurs  the  more 
amenable  it  is  to  treatment,  and  that  if  a  proper  diabetic  diet  be  adhered 
to  by  the  patient  his  life  need  scarcely  be  shortened.  On  the  other  hand, 
diabetes  mellitus  is  a  disease  in  which  the  expectant  plan  is  dangerous. 
If  it  does  not  improve  it  usually  gets  worse ;  and  many  a  patient  has 
fallen  a  victim  to  his  own  indifference  and  indisposition  to  adhere  to  a 
regimen  under  which  he  could  have  lived  his  natural  term  of  life.  This 
is  especially  the  case  when  the  disease  appears  after  middle  life. 

If,  on  the  other  hand,  the  condition  becomes  thoroughly  established  before 
twentv-five  vears  of  ag-e,  it  is  less  amenable  to  treatment ;  but  even  in  such 
cases  a  promptly  vigorous  treatment  is  sometimes  followed  by  recovery. 
I  have  already  mentioned  the  case  of  a  child  twelve  years  old  in  which 
complete  recovery  took  place. 

If  tubercular  phthisis  supervenes,  recovery  is  not  to  be  expected,  while 
intercurrent  disease,  as  pneumonia,  which  is  rather  prone  to  occur,  is  very 
much  more  serious  and  apt  to  terminate  fatally. 

Treatment. — The  treatment  of  the  aggregate  of  symptoms  known  as 
diabetes  mellitus  is  conveniently  divided  into  the  dietetic,  the  medicinal, 
and  the  hygienic,  of  which  the  first  is  by  far  the  most  important.  The 
efficiency  of  this  treatment  depends  upon  the  successful  elimination  from 
the  diet  of  all  articles  containing  grape-sugar,  cane-sugar,  beetroot-sugar, 
and  starch,  it  being  universally  recognized  that  in  the  early  stages  of  the 
disease  these  foods  are  the  sole  source  of  the  glucose  in  the  urine.  The 
normal  assimilative  action  of  the  liver,  by  which  the  carbohydrates  are 
first  stored  up  as  glycogen,  and  then  gradually  given  out  as  glucose  or 
maltose  to  be  oxidized,  being  deranged,  such  foods  not  only  become 
useless  as  aliments,  but  if  continued  seem  to  aggravate  the  glycosuria, 
and  the  excretion  of  sugar  steadily  increases.  There  is,  therefore,  a 
double  reason  for  excluding  them  from  the  food.  This  is  easiest  accom- 
plished by  an  exclusive  milk  diet.  The  exclusive  milk  treatment  of 
diabetes  was  suggested  by  A.  Scott  Donkin  in  1868.  That  he  is  correct 
in  his  assertion  that  in  the  early  stages  of  diabetes  lactin  or  sugar  of  milk 
is  quite  assimilable,  and  does  not  in  the  slightest  degree  contribute  to  the 
production  of  glycosuria,  I  cannot  doubt ;  that  it  is  in  this  respect  even 
superior  to  casein,  as  claimed  by  Donkin,  I  am  not  prepared  to  state  from 
actual  knowledge ;  but  that  casein  itself  resists  the  sugar-forming  prog- 
ress immeasurably  greater  than  any  other  albuminous  substance,  so  that  in 
all  but  the  most  sure  and  advanced  or  complicated  cases  its  arrest  is  com- 
plete, I  am  also  satisfied.  Certain  it  is  that  in  a  large  number  of  diabetics 
the  use  of  a  pure  skim-milk  regimen  results  in  a  total  disappearance  of 
the  sugar  from  the  urine.     That  in  a  certain  proportion  of  these  cases  a 
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gmdiial  substitution  of  the  articles  of  a  mixed  diet  may  be  resumed 
without  a  return  of  the  symptoms  is  also  true.  In  other  more  con- 
firmed cas<is  the  use  of  skim-milk  results  in  a  decided  reduction  in  the 
amount  of  sugar,  with  an  abatement  of  other  symptoms,  which  continues 
as  long  as  the  diet  is  rigidly  observed.  In  still  other  cases,  while  the 
skim-milk  treatment  makes  a  decided  impression  upon  the  quantity  of 
sugar,  it  still  remains  present  in  considerable  amount,  while  the  disease 
progresses  gradually  to  an  unfavorable  issue.  These  three  classes  of 
cases  represent,  ordinarily,  different  stages  of  the  disease,  so  that  it  may 
be  said  that  as  a  rule  cases  recognized  sufficiently  early  may  be  success- 
fully treated  with  skim-milk,  although  it  may  occasionally  happen  that 
cases  pursue  a  downward  course  from  the- very  beginning  despite  all 
treatment.  Yet  I  have  never  seen  a  case  which,  when  taken  in  hand 
when  a  few  grains  of  sugar  only  to  the  ounce  were  present,  failed  to  yield 
to  this  treatment. 

As  to  the  method  of  administration,  my  practice  with  adults  is  to 
give  eight  ounces  (an  ordinary  tumblerful)  every  two  hours,  beginning 
at  seven  or  eight  o'clock  in  the  morning,  and  continuing  to  the  same 
hour  in  the  evening.  Sometimes  it  is  well  to  begin  with  half  as  much 
at  first,  but  rapidly  to  increase  to  the  required  amount.  This  method 
ensures  the  ingestion  of  three  to  four  quarts  daily — a  quantity  generally 
sufficient  to  maintain  the  body- weight  of  an  adult  person  of  average  size 
and  taking  moderate  exercise,  although  a  slight  reduction  may  take  place 
at  first.  But  if  the  individual  is  very  active  or  of  large  size,  it  will  not  be 
found  sufficient.  In  such  event  the  quantity  must  be  increased  as  demand- 
ed by  a  feeling  of  unsatisfied  hunger.  I  have  known  fourteen  pints  to 
be  taken  in  twenty-four  hours.  But  when  the  quantity  becomes  thus 
large,  the  inconvenience  in  ingesting  it  is  very  great,  and  it  is  much 
more  convenient  to  coagulate  the  casein  of  a  part  of  the  milk  and  use 
the  curd  thus  obtained,  while  the  second  part  is  drunk.  Curd  may  be 
seasoned  with  salt  to  make  it  more  palatable,  and  should  be  thoroughly 
masticated  before  it  is  swallowed. 

The  milk  should  not  be  taken  too  cold,  especially  if  the  amount 
ingested  is  large,  else  it  is  likely  to  reduce  the  temperature  of  the 
stomach  below  the  poilit  necessary  for  gastric  digestion.  The  temperature 
should  not  be  less  than  60°  F.,  nor  much  over  100°.  Something  depends 
upon  the  idiosyncrasies  of  the  patient,  which  must  be  the  guide  as  to 
temperatures  intermediate  between  those  named. 

The  chief  advantage  of  the  skim-milk  over  the  unskimmed  is  simply 
that  it  is  more  easy  of  digestion.  Many  persons  who  cannot  take  un- 
skimmed milk  for  any  length  of  time  without  its  deranging  the  digestion, 
or,  as  is  commonly  said,  making  them  bilious,  can  take  with  impunity 
milk  from  which  the  cream  is  removed.  Although  Salomon  ^  claims  to  have 
shown  that  glycogen  is  produced  in  the  liver  of  rabbits  fed  upon  pure 
olive  oil,  it  is  at  least  probable  that  fat  is  among  the  last  of  the  substances 
undergoing  this  conversion,  and  in  ordinary  cases  of  diabetes  it  is  rather 
its  indigestible  nature  which  renders  it  prudent  to  remove  from  milk  the 
greater  proportion  of  fat  by  skimming  it  off. 

Still  more  easily  assimilable  is  the  peptonized  milk,  in  which  the  casein  is 
at  least  partially  digested,  and  it  should  be  employed  where  there  is  any 
1  Virchov^s  Archiv,  Bd.  61,  Heft  3,  1874,  18. 
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difficulty  in  the  way  of  using  the  ordinary  milks.  Either  skimmed  or  un- 
skimmed milk  may  be  used  for  peptonizing,  the  latter  peptonized  being  quite 
as  easy  of  digestion  as  the  former  unpeptonized.  I  have  found  the  extract- 
um  pancreatis  of  Fairchild  Brothers  &  Foster  most  successful  in  the  pepton- 
izing of  milk,  and  according  to  the  following  directions :  Into  a  clean  quart 
bottle  put  5  grains  of  extractum  pancreatis,  15  of  bicarbonate  of  sodium, 
and  a  gill  of  cool  water;  shake,  and  add  a  pint  of  fresh  cool  milk. 
Place  the  bottle  in  a  pitcher  of  hot  water  or  set  the  bottle  aside  in  a  warm 
place,  usually  for  three-quarters  of  an  hour.  When  the  milk  has  acquired 
a  slightly  bitter  taste,  it  has  been  completely  peptonized — that  is,  the 
casein  has  been  completely  converted  into  peptone.  After  the  process  is 
complete  the  milk  must  be  immediately  put  on  ice. 

It  is  not  always  necessary  to  completely  peptonize  the  milk,  and  if  the 
bitter  taste  is  unpleasant  the  process  may  be  stopped  short  of  this  by  put- 
ting the  milk  on  ice,  the  degree  of  digestion  depending  upon  the  length 
of  time  the  milk  is  kept  warm. 

While  I  am  confident  that  the  promptest  and  most  effectual  method  of 
eliminating  sugar  from  the  urine  is  by  a  milk  diet,  it  occasionally  happens 
that  a  patient  cannot  or  will  not  submit  to  so  strict  a  regimen.  In  other 
instances,  again,  it  is  not  necessary  to  resort  to  it,  because  a  less  restricted 
diet  answers  every  purpose. 

A  suitable  diabetic  diet  would  also  be  obtained  by  eliminating  from  the 
bill  of  fare  all  saccharine  and  amylaceous  and  other  sugar-producing  sub- 
stances. Such  a  diet  is,  strictly  speaking,  impossible.  For,  apart  from 
the  fact  just  mentioned  that  even  fats,  as  well  as  albuminous  substances 
to  a  degree,  are  capable  of  producing  glycogen,  the  monotony  of  a  pure 
meat  diet  soon  becomes  unbearable,  to  say  nothing  of  other  derangements 
it  may  produce.  Fortunately,  it  is  not  necessary  that  such  an  exclusive 
diet  should  be  maintained,  for  certain  saccharine  foods  seem  capable  of 
resisting  the  conversion  into  sugar  more  than  others.  Sugar  of  milk, 
or  lactin,  has  already  been  mentioned  as  one  of  these,  and  to  it  may  be 
added  the  sugar  of  some  fruits,  and  probably  also  inosit  or  muscle- 
sugar,  mannite  or  sugar  of  manna,  and  inulin,  a  starchy  principle  abun- 
dant in  Iceland  moss.  It  is  found  also  that  there  are  many  vegetable 
substances  containing  small  quantities  of  sugar  and  sugar-producing  prin- 
ciples which  may  be  used  with  impunity  in  at  least  the  milder  forms  of 
diabetes.  This  being  the  case,  a  bill  of  fare  for  diabetics  may  be  con- 
structed quite  liberal  enough  to  satisfy  the  palate  of  most  reasonable 
persons  by  whom  it  is  attainable. 

Food  and  Drink  Admissible. — Shell-fish. — Oysters  and  clams,  raw 
and  cooked  in  any  way,  without  the  addition  of  flour. 

Fish  of  all  kinds,  fresh  or  salted,  including  lobsters,  crabs,  sardines, 
and  other  fish  in  oil. 

Meats  of  every  variety  except  livers,  including  beef,  mutton,  chipped 
dried  beef,  tripe,  ham,  tongue,  bacon,  and  sausages;  also  poultry  and 
game  of  all  kinds,  with  which,  however,  sweetened  jellies  and  sauces 
should  not  be  used. 

Soup. — All  made  without  flour,  rice,  vermicelli,  or  other  starchy  sub- 
stances, or  without  the  vegetables  named  below  as  inadmissible.  Animal 
soups  not  thickened  with  flour,  beef-tea,  and  broths. 

Vegetables. — Cabbage,   cauliflower,   brussels-sprouts,   broccoli,    green 
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strlng-l^eans,  the  green  ends  of  asparagus,  spinach,  dandelion,  mushrooms, 
lettuce,  endive,  coldslaw,  olives,  cucumbers  fresh  or  pickled,  radishes, 
young  onions,  water-cresses,  mustard  and  cress,  turnip-tops,  celery-tops, 
or  any  other  green  vegetables. 

Fruits. — Cranberries,  plums,  cherries,  gooseberries,  red  currants,  straw- 
berries, apples,  without  sugar.  Or  they  may  be  stewed  with  the  addition 
of  biciirbonate  of  sodium  instead  of  "sugar.     (See  below.) 

Bread  and  cakes  made  of  gluten,  bran,  or  almond  flour,  or  inulin,  with 
or  without  eggs  and  butter.  Griddle-cakes,  pancakes,  biscuit,  porridges, 
etc.  made  of  these  flours,  \yhere  especial  stringency  is  required  these 
should  be  altogether  omitted. 

Eggs  in  any  quantity  and  prepared  in  all  possible  ways,  without  sugar 
or  ordinary  flours. 

Nuts. — All  except  chestnuts,  including  almonds,  walnuts,  Brazil-nuts, 
hazel-nuts,  filberts,  pecan-nuts,  butternuts,  cocoanuts. 

Condiments. — Salt,  vinegar,  and  pepper  in  moderate  quantities. 

Jellies. — None  except  those  unsweetened.  They  may  be  made  of  calf 's- 
foot  or  gelatin  and  flavored  with  wine. 

Drinks. — Coffee,  tea,  and  cocoa-nibs,  with  milk  or  cream,  but  without 
sugar;  also  milk,  cream,  soda-  (carbonated)  water,  and  all  mineral  waters 
freely ;  acid  wines,  including  claret,  Rhine,  and  still  Moselle  wines,  very 
dry  sherry ;  unsweetened  brandy,  whiskey,  and  gin.  No  malt  liquors, 
except  those  ales  and  beers  which  have  been  long  bottled,  and  in  which 
the  sugar  has  all  been  converted  into  carbonic  acid  and  alcohol. 

Vegetables  to  be  especially  Avoided. — Potatoes,  white  and  sweet,  rice, 
beets,  carrots,  turnips,  parsnips,  peas,  and  beans ;  all  vegetables  contain- 
ing starch  or  sugar  in  any  quantity. 

The  following  list,  including  essentially  the  same  articles,  but  arranged 
in  the  shape  of  a  true  bill  of  fare,  by  Austin  Flint,  Jr.,^  will  be  found 
very  convenient : 

Bill  of  Fare  for  Diabetes. — Breakfast. — Oysters  stewed,  with- 
out flour ;  clams  stewed,  without  flour.  Beefsteak,  beefsteak  with  fried 
onions,  broiled  chicken,  mutton  or  lamb  chops ;  kidneys,  broiled,  stewed, 
or  devilled ;  tripe,  pigs'  feet,  game,  ham,  bacon,  devilled  turkey  or 
chicken,  sausage,  corned-beef  hash  without  potato,  minced .  beef,  turkey, 
chicken,  or  game  with  poached  eggs.  All  kinds  of  fish,  fish-roe,  fish- 
balls,  without  potato.  Eggs  cooked  in  any  way  except  with  flour  or 
sugar,  scrambled  eggs  with  chipped  smoked  beef^  picked  salt  codfish 
with  eggs,  omelets  plain  or  with  ham,  with  smoked  beef,  kidneys,  aspar- 
agus-points, fine  herbs,  parsley,  truffles,  or  mushrooms.  Radishes,  cucum- 
bers, water-cresses,  butter,  pot-cheese.  Tea  or  coflee,  with  a  little  cream 
and  no  sugar.  (Glycerin  may  be  used  instead  of  sugar  if  desired.)  Light 
red  wine  for  those  who  are  in  the  habit  of  taking  wine  at  breakfast. 

Lunch  or  Tea. — Oysters  or  clams  cooked  in  any  way  except  with 
flour ;  chicken,  lobster,  or  any  kind  of  salad  except  potato ;  fish  of  all 
kinds;  chops,  steaks,  ham,  tongue,  eggs,  crabs,  or  any  kind  of  meat; 
head-cheese.     Red  wine,  dry  sherry,  or  Bass's  ale. 

*"0n  the  Treatment  of  Diabetes  Mellitus,"  a  paper  read  before  the  American  Medical 
Association  at  its  meeting  in  Washington,  May,  1884,  and  published  in  the  Journal  of  the 
association  July  12,  1884.  I  have  so  far  modified  the  bill  of  fare  as  to  permit  the  use  of 
milk,  which  Flint  excludes. 
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Dinner. — Raw  oysters,  raw  clams. 

Soups. — Consomm6  of  beef,  of  veal,  of  chicken,  or  of  turtle ;  con- 
somme with  asparagus-points ;  consomm^  with  okra,  ox-tail,  turtle,  ter- 
rapin, oyster,  or  clam,  without  flour ;  chowder,  without  potatoes,  mock 
turtle,  mullagatawny,  tomato,  gumbo  filet. 

Fish,  etc. — All  kinds  of  fish,  lobsters,  oysters,  clams,  terrapin,  shrimps, 
crawfish,  hard-shell  crabs,  soft-shell  crabs,     (No  sauces  containing  flour.) 

Relishes. — Pickles,  radishes,  celery,  sardines,  anchovies,  olives. 

Meats. — All  kinds  of  meat  cooked  in  any  way  except  with  flour ;  all 
kinds  of  poultry  without  dressings  containing  bread  or  flour;  calPs 
head,  kidneys,  sweetbreads,  lamb-fries,  ham,  tongue ;  all  kinds  of  game ; 
veal,  fowl,  sweetbreads,  etc.,  with  curry,  but  not  thickened  with  flour. 
(No  liver.) 

Vegetables. — Truffles,  lettuce,  romaine,  chicory,  endive,  cucumbers, 
spinach,  sorrel,  beet-tops,  cauliflower,  cabbage,  brussels-sprouts,  dande- 
lions, tomatoes,  radishes,  oyster-plant,  celery,  onions,  string-beans,  water- 
cresses,  asparagus,  artichoke,  Jerusalem  artichokes,  parsley,  mushrooms, 
all  kinds  of  herbs. 

Substitutes  for  Sweets. — Peaches  preserved  in  brandy  without  sugar ; 
wine-jelly  without  sugar,  gel^e  au  kirsch  without  sugar,  omelette  au  rhum 
without  sugar ;  omelette  a  la  vanille  without  sugar ;  gelee  au  rhum  with- 
out sugar ;  gel6e  au  cafe  without  sugar. 

Miscellaneous. — Butter,  cheese  of  all  kinds,  eggs  cooked  in  all  ways 
except  with  flour  or  sugar,  sauces  without  sugar  or  flour.  Almonds, 
hazel-nuts,  walnuts,  cocoanuts.  Tea  or  coffee  with  a  little  cream  and 
without  sugar.  (Glycerin  may  be  used  instead  of  sugar  if  desired.) 
Moderately  palatable  ice-creams  and  wine-jellies  may  be  made,  sweetened 
with  pure  glycerin ;  but  although  these  may  be  quite  satisfactory  for  a 
time,  they  soon  become  distasteful. 

Alcoholic  Beverages. — Claret,  burgundy,  dry  sherry,  Bass's  ale  or  bit- 
ter beer.     (No  sweet  wines.) 

Prohibited. — Ordinary  bread  ;  cake,  etc.  made  with  flour  or  sugar ; 
desserts  made  with  flour  or  sugar;  vegetables,  except  those  mentioned 
above;  sweet  fruits. 

One  of  the  foods  the  omission  of  which  is  most  illy  borne  by  the 
diabetic,  however  great  his  previous  indifference  to  it,  is  wheaten  bread, 
while  the  substitutes  which  have  been  at  diflerent  times  suggested  for 
it  very  imperfectly  supply  its  place.  Perhaps  the  best  known  of  these  is 
the  bread  made  of  gluten  flour.  It  was  suggested  by  Bouchardat  in 
1841,  and  is  made  by  washing  the  ordinary  wheat  flour  to  free  it  from 
starch.^ 

Gluten  flour,  however  prepared,  contains  some  starch,  as  indeed  it 
must  if  bread  is  to  be  made  out  of  it ;  and  I  confess  to  having  been  a 
good  deal  disappointed  in  its  use.     I  have  known  the  sugar  absent  in  a 

^  The  Health  Food  Company,  of  74  Fourth  Avenue,  N.  Y.,  prepare  a  gluten  flour  by 
first  removing  the  five  bran-coats,  pulverizing  the  cleaned  berry  by  the  cold-blast  process, 
stirring  the  jwwder  into  iced  water,  and  precipitating  the  gluten,  cellulose,  and  mineral 
matters,  siphoning  off'  the  water  holding  in  suspension  the  starch,  and  drying  out  the 

1)recipitate.  In  this  manner  the  s.ilts  of  the  wheat  are  retained.  A  purified  gluten  made 
>v  the  Health  Food  Company  is  deprived  of  the  cellulose  walls  of  the  cells  in  wliich  the 
gluten  granules  are  held.  Directions  for  making  gluten  bread  and  cakes  of  various  kindi 
are  furnished  by  the  company  on  application. 
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selected  diet  to  return  when  gluteu  bread  was  permitted,  and  again  dis- 
appear on  its  withdrawal.  Of  course  gluten  flour  contains  less  starch 
tiiau  the  ordinary  wheat  flour,  and  there  may  be  cases  where  the  starch 
in  the  former  can  be  assimilated  when  the  quantity  in  the  latter  cannot 
be.     The  gluten  may  be  made  into  porridge.^ 

A  method  of  getting  rid  of  the  starch  and  sugar  in  bread,  suggested 
by  Liebig  and  tried  by  Vogel,  consists  in  converting  the  starch  into  sugar 
by  the  action  of  diastase  and  dissolving  out  the  sugar  thus  produced. 
This  is  accomplished  by  treating  thin  slices  of  bread  with  an  infusion 
of  malt.     The  bread  is  then  washed,  dried,  and  slightly  toasted. 

Another  substitute  for  wheaten  flour  is  the  bran  flour  whence  the 
starch  is  removed  by  washing.^  The  bran  itself,  according  to  Parkes,^ 
sometimes  contains  as  much  as  15  per  cent,  of  nitrogenous  matter,  3.5 
per  cent,  of  fats,  and  5.7  per  cent,  of  salts.  It  is  therefore  not  wholly 
innutritious,  although  the  salts  are  washed  out  in  removing  the  starch. 
It  is  considered  especially  useful  when  there  is  constipation,  the  slightly 
irritant  properties  of  the  bran  aiding  in  maintaining  a  proper  peristalsis 
and  action  of  the  bowels.  These  irritant  properties  are,  however,  in- 
versely as  the  degree  of  comminution.  The  bran  flour  may  be  made 
with  milk  and  eggs  into  a  variety  of  cakes,  of  which  the  best  known  are 
those  made  according  to  Camplin's  directions."^ 

Where  extreme  restriction  of  diet  is  not  required  the  ordinary  bran 
bread  of  the  bakers  may  be  used.  The  unbolted  flour  of  which  this  is 
made  of  course  contains  the  starchy  principles,  but  in  consequence  of  the 
retention  of  the  bran  the  proportion  of  starch  is  less.  The  cold-blast 
flour  of  the  Health  Food  Company  is  said  to  contain  the  nutritious,  but 
not  the  innutritious,  parts  of  the  bran.^ 

The  almond  food  suggested  by  Pavy  is  another  substitute  for  bread. 
The  almond  is  composed  of  54  per  cent,  of  oil,  24  per  cent,  of  nitrogen- 
ized  matter  known  as  emulsin,  6  per  cent,  of  sugar,  and  3  per  cent,  of 
gum,  but  no  starch  enters  into  its  composition.  Theoretically,  therefore, 
the  food  should  be  everything  that  can  be  desired  if  the  gum  and  sugar 
can  be  removed.  The  latter  is  done  by  treating  the  powdered  almonds 
with  l)oiling  water  slightly  acidulated  with  tartaric  acid,  or  soaking  the 
almonds  in  a  boiling  acidulated  liquid  which  may  form  a  part  of  the 
process  for  blanching.     The  boiling  and  acid  are  necessary  to  precipitate 

^  Gluten  porridge  is  made  by  stirring  the  gluten  into  boiling  water  until  thick  enough, 
and  then  keeping  up  the  boiling  process  for  fifteen  minutes.  A  little  salt  and  butter  are 
added  at  the  close  to  improve  the  flavor,  and  it  may  be  eaten  with  milk  or  cream. 

^  A  very  carefully  prepared  bran  flour,  as  well  as  a  wheat-gluten  flour,  is  prepared  by 
John  W.  Sheddon,  pharmacist,  corner  of  Broadway  and  Thirty-fourth  street.  New  York 
City. 

^  Practknl  Hygiene,  5th  ed.,  Philadelphia,  1878,  p.  222. 

*  The  following  are  Camplin's  directions  for  making  biscuit  of  bran  flour :  To  one 
quarter  of  a  pound  of  flour  add  three  or  four  fresh  eggs,  one  and  a  half  ounces  of  butter, 
and  half  a  pint  of  milk ;  mix  the  eggs  with  a  little  of  the  milk,  and  warm  the  butter 
with  the  other  portion  ;  then  stir  the  whole  together  well ;  add  a  little  nutmeg  or  ginger 
or  other  agreeable  flavoring,  and  bake  in  small  forms  or  patterns.  The  cake,  when 
baked,  should  be  about  the  thickness  of  an  ordinary  captain's  biscuit.  The  pans  must 
be  well  buttered.  Bake  in  rather  a  quick  oven  for  half  an  hour.  These  cakes  or  biscuits 
may  be  eaten  by  the  diabetic  with  meat  or  cheese  for  breakfast,  dinner,  or  supper ;  at  tea 
they  require  rather  a  free  allowance  of  butter,  or  they  may  be  eaten  with  curd  or  any 
soft  cheese. 

^  It  is  made  by  pulverizing  the  carefully  cleaned  wheat  by  a  compressed,  cold  air  blast, 
which  striko-8  the  wheat  and  dashes  it  to  atoms. 
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the  emulsin,  which  would  otherwise  emulsify  the  oil  of  the  almond.  Pavy 
speaks  well  of  biscuit  made  of  almond  flour  and  eggs,  which  he  says  go 
very  well  with  a  little  sherry  or  other  wine,  although  he  admits  they  are 
found  too  rich  by  some  for  ordinary  consumption.  One  pei-son  only 
under  my  observ^ation  has  used  the  almond  food,  and  found  it  unpal- 
atable. 

Seegen  recommends  an  almond  food  made  as  follows  :  Beat  a  quarter 
of  a  pound  of  blanched  sweet  almonds  in  a  stone  mortar  for  about  three- 
quarters  of  an  hour,  making  the  flour  as  fine  as  possible ;  put  the  flour 
thus  obtained  into  a  linen  bag,  which  is  then  immersed  for  an  hour  and 
a  quarter  in  boiling  water  acidulated  with  a  few  drops  of  vinegar.  The 
mass  is  thoroughly  mixed  with  three  ounces  of  butter  and  two  eggs ;  the 
yolks  of  three  eggs  and  a  little  salt  are  added,  and  the  whole  is  to  be 
stirred  briskly  for  a  long  time.  A  fine  froth  made  by  beating  the  white 
of  the  three  eggs  is  added.  The  whole  paste  is  now  put  into  a  form 
smeared  with  melted  butter  and  baked  by  a  gentle  fire. 

Biscuits  made  of  inulin,  the  starchy  principle  largely  contained  in 
Iceland  moss,  were  suggested  by  Kuelz.  Although  a  starch,  it  is  one 
of  the  assimilable  ones  alluded  to,  of  which  small  quantities  at  least  may 
be  taken  as  food  without  appearing  in  the  urine  as  sugar.  The  biscuits 
are  made  with  the  addition  of  milk,  eggs,  and  salt,  and  are  inexpensive. 

To  some  persons  sugar  is  almost  as  imperative  a  necessity  as  bread, 
although  to  many  it  is  not  a  very  great  sacrifice  to  omit  it  from  ordinary 
cooking,  if  not  from  tea  and  coffee.  For  the  latter  it  is  just  as  well  to 
dispense  with  sugar  altogether.  But  where  patients  feel  that  they  must 
have  some  substitute  for  sugar,  glycerin  has  been  suggested  for  this 
purpose,  at  least  for  sweetening  tea  and  coffee.  But  Pavy  has  noted  ^ 
that  under  the  use  of  glycerin  the  urine  increased  from  three  and  three 
and  three-fourth  pints  to  between  five  and  six  pints,  and  the  sugar  from 
1100  grains  to  3000  grains  per  diem,  in  the  course  of  three  days.  Its 
withdrawal  was  followed  by  a  prompt  fall  in  both  the  urine  and  sugar, 
a  return  to  it  by  a  second  increase,  and  subsequent  withdrawal  by  another 
decline.  Along  with  the  increase  of  urine  and  sugar  came  also  more 
thirst  and  discomfort.  An  examination  of  the  chemical  composition  of 
glycerin  would  seem  to  confirm  these  results  of  experience.  Glycerin 
is  represented  by  CsHgOg,  sugar  by  CgHiaOs,  and  glycogen  by  CgHioOs ; 
whence  it  is  evident  that  a  conversion  of  glycerin  into  sugar  may  take 
place  in  the  liver.  These  facts  seem  to  show  conclusively  that  glycerin 
is  no  suitable  substitute  for  sugar.     I  therefore  do  not  use  it. 

From  what  has  been  said  it  may  be  inferred  that  sugar  of  milk, 
mannite,  and  laevulose,  or  fruit-sugar,  are  admissible  where  sugar  is 
demanded.  They  may  be  tried,  but  the  urine  should  be  carefully  exam- 
ined under  their  use,  and  if  glycosuria  occur  or  be  increased  they  should 
be  promptly  omitted. 

Almost  every  purpose  of  sugar  in  the  cooking  of  acid  vegetables  is 
served  by  bicarbonate  of  sodium  or  potassium.  As  much  bicarbonate 
of  potassium  to  the  pound  as  will  lie  upon  a  quarter  of  a  dollar  will 
neutralize  the  acidity  of  most  fruits  which  require  a  large  amount  of 
sugar  to  mask  this  property.  In  this  manner  cranberries,  plums,  cher- 
ries, gooseberries,  red  currants,  strawberries,  apples,  peaches,  and  indeed 

*  On  DiabeUs,  London,  1869,  p.  259. 
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all  fruits  to  which  sugar  is  usually  added  in  the  cooking,  become  avail- 
able to  the  diabetic. 

In  the  matter  of  drinks,  where  the  patient  is  not  on  a  skim-milk  diet, 
which  usually  affords  as  much  liquid  as  is  required  by  the  economy, 
little  restrt\int  need  be  placed  upon  the  consumption  of  water,  which  is 
demanded  to  replace  that  secreted  with  the  sugar.  Instead  of  water, 
Apollinaris  water,  Vichy,  or  the  ordinary  carbonated  water  may  be  used 
if  preferred,  and  to  many  they  are  much  more  refreshing  by  reason  of 
the  carbonic  acid  they  hold  in  suspension.  Apollinaris  water  is  particu- 
larly so,  and  one  of  my  patients,  who  recovered  completely  under  a 
suitable  selected  diet  with  which  this  mineral  water  was  permitted,  insists 
that  it  was  that  which  cured  her. 

Where  a  simj^le  selected  diet  is  adopted,  tea  and  coffee  without  sugar 
are  usually  permitted.  The  propriety  of  the  substitutes  for  sugar  already 
referred  to  must  be  determined  by  circumstances. 

Of  distilled  and  fermented  liquors,  moderate  quantities  of  whiskey 
and  brandy,  dry  sherry  and  madeira,  the  acid  German  and  French 
wines — in  fact,  any  non-saccharine  wines — may  be  permitted.  A  med- 
ical friend  who  reports  himself  about  cured  of  diabetes  writes  me  that 
he  has  consumed  eighty  gallons  of  Khine  wine  since  he  began  to  adhere 
closely  to  a  diabetic  diet.  On  the  other  hand,  the  free  use  of  the  stronger 
alcoholic  drinks  has  been  charged  with  causing  diabetes,  and  I  have  known 
such  use  to  produce  a  recurrence  of  sugar.  No  malt  liquors,  except  those 
in  which  the  sugar  has  been  completely  converted  into  carbonic  acid  and 
alcohol,  should  be  used.  Bass's  ale  may  be  allowed  where  no  especial 
stringency  is  required. 

Hygienic  Treatment. — The  patient  should  be  surrounded  by  the 
most  favorable  hygienic  influences.  He  should  sleep  in  well-ventilated 
rooms ;  pass  much  time  in  the  open  air ;  bathe  regularly,  but  not  in  water 
that  is  very  cold,  and  especially  the  body  should  not  be  long  submerged 
in  cold  water,  as  the  liver  must  share  the  general  internal  hypersemia  inci- 
dent to  prolonged  cooling  of  the  skin,  and  increased  glycosuria  may  result. 
I  have  known  sugar  to  reappear  after  a  prolonged  drenching  of  the  skin 
of  patients  overtaken  by  a  rainstorm.  Perhaps  the  most  suitable  time 
for  the  hot  or  tepid  bath  is  on  retiring  in  Avinter,  but  in  summer  it  may 
be  taken  on  rising.  Thorough  friction  of  the  entire  body  should  be  prac- 
tised after  the  bath  or  independently  of  it.  An  ounce  or  two  of  sodium 
carbonate  may  be  added  to  it  with  advantage,  as  it  softens  the  skin  and 
facilitates  the  removal  of  the  effete  epithelium.  The  bowels  should  be  kept 
regularly  open,  as  the  effect  of  their  confinement  is  to  produce  torpor  and 
congestion  of  the  liver. 

Certain  natural  mineral  waters  have  always  enjoyed  a  reputation  for  the 
cure  of  diabetes,  and  notably  those  of  Vichy  and  Carlsbad.  The  former 
is  an  alkaline  water  with  a  slight  laxative  tendency,  and  the  latter  a 
decided  aperient  alkaline-saline  water ;  and  it  is  not  unlikely  that  they 
owe  a  part  of  their  good  effects  to  an  action  upon  the  liver  and  upper 
bowel.  This  seems  the  more  likely  because  Carlsbad,  which  enjoys  the 
highest  reputation,  contains  a  far  larger  proportion  of  chlorides  and  sul- 
phates, which  are  purgative.  Vichy  water  contains  35  grains  of  carbon- 
ates to  the  pint,  and  Carlsbad  11,  but  the  latter  contains  twice  the  pro- 
portion of  chlorides,  or  8  grains  to  the  pint,  and  ten  times  as  much  sodium 
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sulphate,  or  19  grains  to  the  pint.  They  may  be  used  as  adjuvants  to  the 
treatment,  a  pint  of  Vicliy  or  half  as  much  Carlsbad  in  the  morning. 
Being  imported  waters,  tliey  are  comparatively  expensive,  and  I  know  of 
no  American  waters  which  closely  approach  them  in  composition. 

Of  American  waters,  the  Saratoga  Vichy  contains  twice  as  much  chlo- 
rides as  the  Carlsbad,  17.7  grains  to  the  pint,  but  no  sul])hatcs.  It  con- 
tains about  the  same  amount  of  carbonates  as  Vichy.  It  is  therefore  a 
saline-alkaline  water,  and  may  be  expected  to  serve  the  purposes  of  Vichy 
and  some  of  those  of  Carlsbad,  for  which  it  may  be  substituted.  Most 
of  the  American  mineral  waters  vaunted  as  useful  in  diabetes  will  be 
found,  on  comparison  with  these  waters,  to  be  chemically  indifferent,  and 
therefore  about  as  useful  as  so  nuich  ordinary  spring-water.  Of  the 
Crab  Orchard  Sj^rings  in  Kentucky,  the  SowdePs  spring  contains  25 
grains  of  sulphate  of  sodium  and  magnesium  and  7  grains  of  sodium 
chloride  to  tlie  pint,  therefore  about  the  same  proportion  of  the  two 
substances  combined  as  Carlsbad;  yet  I  am  not  aware  that  these  Avaters 
have  any  reputation  in  diabetes.  The  waters  of  Bedford  Springs,  Penn- 
sylvania, also  approximate  them  in  the  proportion  of  sulphates  of  sodium 
and  magnesium. 

Other  Saratoga  waters  have  an  undoubted  action  on  the  liver  through 
their  chlorides,  and  may  be  used  in  lieu  of  the  European  waters  above 
referred  to,  and  of  the  Saratoga  Vichy,  when  these  cannot  be  obtained  ; 
such  are  the  Geyser  spring,  which  contains  70  grains  of  chlorides  to  the 
pint,  and  the  Hathorn,  containing  63  grains. 

Medicinal  Treatj^ient. — While  the  dietetic  treatment,  and  especially 
the  skim-milk  treatment,  of  diabetes  mellitus  is  much  to  be  preferred  for 
its  results  over  an  exclusively  medicinal  treatment,  and  is  of  itself  suf- 
ficient to  control,  if  not  to  cure,  a  large  number  of  cases,  yet  instances 
arise  in  which  it  is  insufficient  to  complete  the  removal  of  sugar  from  the 
urine,  and  there  are  others  in  which  it  is  impossible  for  various  causes  to 
carry  out  such  treatment. 

In  my  book  on  Brighfs  Disease  and  Diabetes,  published  three  years  ago, 
I  gave  the  preference  of  drugs  to  ergot ;  but  since  then  extended  oppor- 
tunities have  convinced  me  that  codeia  is  a  far  more  efficient  remedy. 
Repeated  comparative  trials  of  this  drug  in  the  wards  of  the  Philadelphia 
Hospital  and  elsewhere  have  satisfied  me  of  this.  The  trials  have  been 
made  while  the  patients  were  upon  a  mixed  diet,  which  I  hold  to  be  the 
only  fair  way  of  arriving  at  a  knowledge  of  the  true  value  of  a  drug 
in  the  disease.  Codeia  was  first  suggested  by  Pavy  in  lieu  of  o])ium 
and  morphia,  which  had  long  been  used,  his  reason  being  that  it  did  not 
produce  the  same  narcotic  effect.  Favorable  reports  upon  its  use  have 
been  made  by  Foster,  Image,  Brunton,  R.  Shingleton  Smith,  Cavafy, 
Austin  Flint,  Sr.,  Harvey  L.  Byrd,  and  others.  It  may  be  given  in 
pill  or  solution.  One  sliould  begin  with  J  of  a  grain  three  times  a  day, 
increasing  J  of  a  grain  daily  until  the  sugar  disappears  or  the  remedy 
ceases  to  have  any  effect,  or  until  drowsiness  is  produced.  Thus  gradu- 
ally increasing,  I  have  reached  as  high  as  47  grains  in  a  day.  Cavafy 
has  given  15  grains  three  times  daily. 

Opium — which  is  said  to  have  been  used  by  Aetius  for  this  disease — 
or  morphia  might  be  used  if  codeia  cannot  be  obtained,  but  they  are  less 
efficient,  moi'e  dangerous,  and  more  apt  to  produce  the  troublesome  symp- 
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torn  of  const Ipatiou.  MacGregor^  gave  in  one  case  60  grains  of  opium, 
and  in  another  90  grains,  in  the  twenty-four  hours. 

While  I  have  seen  the  most  striking  results  upon  the  quantity  both  of 
sugar  and  urine  daring  the  administration  of  codeia,  and  at  the  same 
time  have  noted  a  gain  in  flesh  and  strength,  I  cannot  say  that  I  have 
ever  seen  a  case  totally  recover  under  its  use.  Such  cases  are,  however, 
reported  by  others.  I  have  always  used  it  in  the  very  worst  cases,  where 
dietetic  measures  had  also  failed  to  remove  the  sugar.  As  to  the  mode 
of  action  of  codeine,  we  can  only  speculate.  It  may  be  said  that  it  quiets 
the  irritation  of  the  vaso-motor  centre,  whence  result  the  glycosuria  and 
other  symptoms  of  diabetes. 

Next  to  codeine  in  efficiency,  of'  drugs,  is  ergot.  The  favorable 
results  of  its  use  are  more  easily  explained  by  its  physiological  action 
— contraction  upon  the  muscular  walls  of  blood-vessels — than  those  of 
codeine,  but  it  is  not  so  efficient  a  remedy.  It  may  be  used  by  beginning 
with  half  a  drachm,  and  increasing  to  a  drachm,  four  times  a  day. 
Larger  doses  than  this,  as  much  as  half  an  ounce  four  times  a  day,  have 
been  given,  but  the  stomach  rarely  permits  their  continuation  for  any 
length  of  time. 

Bromide  of  potassium,  an  old  remedy  for  diabetes,  has  recently  been 
revived  and  much  lauded  by  the  French  physicians,  but  I  have  never 
found  any  results  from  its  use.  I  can  understand,  however,  how  in  cer- 
tain cases  of  nervous  origin  it  may  be  useful. 

Comparatively  recently,  Clemens  of  Frankfort-on-the-Main  has  recom- 
mended the  use  of  what  he  terms  brom-arsen  or  bromide  of  arsenic. 
The  dose  is  one-forty-eighth  of  a  grain  three  times  a  day,  gradually 
increased  by  this  same  amount  until  one-sixth  or  one-fifth  of  a  grain  is 
given  daily.^  Clemens,  however,  unites  with  its  use  a  dietetic  treat- 
ment. I  have  used  it  in  connection  with  an  unselected  diet,  and  have 
not  found  the  results  claimed  by  Clemens.  It  is,  however,  both  tonic 
and  sedative,  and  as  such  is  to  be  recommended  in  conjunction  with 
other  measures. 

Arsenic  itself  has  some  reputation  in  the  treatment  of  diabetes,  based 
upon  the  observation  of  Salkowsky  that  glycogen  diminishes  in  the  livers 
of  animals  poisoned  with  arsenic.  It  is  at  least  a  good  adjuvant  tonic. 
Leube  gave  it  in  diabetes  in  doses  of  one-third  of  a  grain  three  times  a 
day. 

Strychnia  is  also  very  useful  as  a  tonic,  and  may  be  used  either  alone 
or  in  the  shape  of  the  sulphate,  or  combined  with  arsenic  and  iron,  or  it 
may  be  given,  perhaps  preferably,  in  solution  in  combination  with  an  acid. 
Given  in  combination  with  phosphoric  acid,  I  believe  it  the  most  valuable 
tonic  available  in  this  disease. 

To  supply  the  phosphates,  in  which  gluten  bread  is  deficient,  as  well 
as  for  their  tonic  effect,  the  various  prej^arations  of  phosphates  are  useful. 

*  London  Medical  Gazette,  1837. 

'  The  late  Mr.  E.  F.  Fairthorne,  with  Mr.  James  T.  Rhinn,  apothecary,  cor.  Broad  and 
Spruce  streets,  Philadelphia,  prepared  for  me  a  solution  of  bromide  of  arsenic  in  the  follow- 
ing manner:  77  grains  of  metallic  arsenic  in  powder  are  added  in  small  portions  to  240 
grains  of  bromine,  the  latter  being  placed  in  a  long  test-tube  immersed  in  ice-water  to 
control  the  otherwise  violent  reaction.  One  hundred  grains  of  the  tribromide  thus 
obtained  are  dissolved  in  sufficient  distilled  water  to  make  ten  fluidouuces.  One  minim 
will  then  contain  one-forty-eighth  of  a  grain. 
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The  well-known  compound  syrup  of  the  phospliatcs,  or  Parrish's  chem- 
ical food,  may  be  considered  a  type  of  these  pre})arations.  Every  fluid- 
drachm,  which  is  a  dose,  contains  2  J  grains  of  calcium  phosphate,  1  grain 
of  ferric  phosphate,  with  fractions  of  a  grain  of  sodium  and  potassium  phos- 
phate with  free  phosphoric  acid.  Similar  is  the  solution  of  phosphates  and 
phosphoric  acid^  known  in  this  country  as  solution  of  phosphoric  acid 
with  iron,  or  the  latter  may  be  omitted. 

Iodide  of  potassium  has  been  used  in  some  cases  with  satisfactory 
results,  and  may  be  expected  to  be  useful  where  syphilitic  disease  of  the 
nerv^ous  system  is  suspected. 

Seegen  has  seen  sugar  disappear  from  the  urine  under  a  dosage  of  20 
to  30  drops  of  tincture  of  iodine  daily,  but  the  sugar  reappeared  after 
the  remedy  was  discontinued. 

Lactic  acid  was  recommended  by  Cantani  on  theoretical  grounds  as 
a  substitute  for  sugar.  He  supposes  that  in  health  the  sugar  ingested 
is  converted  by  the  liver  into  lactic  acid,  and  he  would  furnish  the  latter 
already  formed,  and  thus  spare  the  liver  this  function.  Senator  also 
favors  the  use  of  this  acid  for  a  similar  purpose,  but  reasons  that  in 
health  sugar  is  converted  into  lactic  acid  in  the  small  intestine,  while  in 
diabetes  this  conversion  is  interfered  with.  Hence,  too,  it  should  be 
given  fully  formed.  Patients  under  its  use  are  said  to  gain  in  weight 
and  to  become  stronger,  while  it  is  not  claimed  that  it  alone  diminishes 
the  glycosuria ;  this  must  be  brought  about  by  a  selected  diet.  The 
lactic  acid  is  simply  an  important  force-producer  not  otherwise  obtain- 
able, because  sugar  fails  to  undergo  its  usual  conversion.  Cantani 
recommends  that  from  75  to  150  grains  of  the  acid  should  be  taken 
daily  in  from  8  to  10  fluidounces  of  water.  Diarrhoea  and  pains  in 
the  joints  are  said  to  follow  the  use  of  large  quantities  of  the  drug,  but 
these  again  disappear  on  its  omission.  My  experience  is  limited  to  a 
single  case,  which  recov^ed  while  taking  30  drops  three  times  a  day  in 
conjunction  with  Carlsbad  water  and  a  pill  of  iron,  quinia,  and  arsenic. 

Senator  suggested  that  the  fatty  acids — oleic,  palmitic,  stearic,  and 
butyric — be  used  on  the  same  principle  that  lactic  acid  is  given,  that 
their  force-producing  power  may  be  availed  of.  To  this  end  he  pre- 
scribed, with  partially  satisfactory  results,  soap  in  pills  containing  2J 
grains  each,  of  which  four  were  taken  daily. 

Cod-liver  oil  is  especially  suitable  as  a  food  where  debility  is  to 
be  combated.  Even  those  who  claim  that  fats  are  convertible  into 
sugar  in  the  liver  admit  that  it  is  only  in  the  most  advanced  stages  of 
diabetes  that  such  conversion  takes  place.  Cod-liver  oil,  therefore,  in 
common  witli  other  fats,  may  form  part  of  a  diabetic  diet,  and  is  espe- 
cially indicated  where  phthisis  is  present,  as  it  so  often  is,  in  the  latter 
stages  of  the  disease,  or  indeed  whenever  a  good  tonic  is  indicated. 

In  1882,  Moleschott^  suggested  the  use  of  iodoform  in  diabetes.  He 
reported  the  effect  of  its  use  in  five  cases,  giving  .1  to  .3  grm.  (1.5  to 

*  B.  Calcii  phosphat.  gr.  iij ; 

Magneuii     "        gr.  ss; 

Potassii        "        gr.  iv ; 

Ferri  "        gr.  ss ; 

Ac.  phosplioric.   Tr\^  vj  ; 

Aquse  q.  8.  atl.       f,^i,  which  is  a  dose. 
«  WUner  Med.  Wochenschr.,  Nos.  17,  18,  19. 
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4.5  grs.)  in  pill  with  extract  of  lactucarium  and  cumarin,  the  purpose  of 
the  latter  being  to  disguise  the  odor.  His  formula  was  as  follows :  Iodo- 
form, 1  gram  (15  grs.) ;  ext.  lactuc.  sat.,  .1  gram  (15  grs.) ;  cumarin,  .1  gram 
(1.5  grs.),  to  be  made  into  twenty  pills.  In  one  case  the  sugar  disappeared 
in  twelve  days ;  in  the  second,  at  the  end  of  six  months ;  in  the  third 
case  it  had  diminished  from  14.4  to  1.6  grams  in  tln-ee  months;  in  the 
fourth,  from  28  grams  to  1.6  in  four  mouths ;  and  in  the  fifth  case,  from 
9.2  to  6.1  grams. 

The  use  of  the  remedy  in  Moleschott's  hands  produced  no  unpleasant 
results,  but  Drasch,^  who  used  the  same  treatment  after  Moleschott^s 
method  in  three  cases,  with  the  effect  of  diminishing  the  thirst,  the 
quantity  of  urine,  and  the  proportion  of  sugar,  found  excessive  itching 
of  the  skin,  diminished  appetite,  and  diarrhoea  to  result  in  such  degree  as 
to  demand  its  disuse  in  the  majority  of  cases.  Iodoform  has  been 
used  by  the  Italian  physicians  De  Renzi,^  Bozzolo,^  and  Silvestrini,^ 
and  by  Sara  E.  Post*  of  New  York,  with  varying  but  generally  favor- 
able results,  except  in  Silvestrini's  case.  These  results  included  diminu- 
tion in  thirst,  quantity  of  sugar  and  urea,  with  increase  in  weight.  The 
drug  deserves  a  trial  in  doses  of  from  1  to  2  grams  (15  to  30  grains)  a 
day,  but  due  regard  should  be  had  to  possible  toxic  effects ;  and  to  this 
end  the  administration  should  be  interrupted  at  the  end  of  one  or  two 
weeks,  and  the  interruption  continued  for  a  like  period.  It  may  be 
given  in  pill  or  in  capsule,  and  in  divided  doses  or  in  a  single  dose  at 
bedtime.  The  latter  course  is  recommended  by  Post,  and  is  said  to 
avoid  eructations  and  anorexia.  Theories  of  its  action  based  upon  exper- 
imental use  of  poisonous  doses  ascribe  its  effect  to  a  primary  stimulating 
and  ultimately  fatally  degenerative  effect  upon  the  protoplasm  of  cells, 
and  especially  those  of  the  liver  and  nervous  system. 

Transfusion  of  blood  has  been  recommended  by  Dieulafoy,^  and  is 
approved  of  by  Ralfe,^  especially  to  combat  the  symptoms  of  aceton- 
semia,  which,  if  due  to  a  toxic  agent,  as  seems  most  likely,  should  be 
met  by  altering  the  percentage  composition  of  the  blood  with  relation  to 
the  toxic  agent. 

Diabetic  neuralgia  yields  generally  to  the  treatment  of  the  disease  in 
general  correspondingly  to  the  reduction  in  the  quantity  of  sugar,  and  at 
times  to  salicylate  of  sodium,  while  it  does  not  respond  to  morphia  or 
other  remedies  for  ordinary  neuralgia. 

The  alkalies,  which  attained  some  reputation  after  Mialhe  claimed  for 
them  the  power  of  destroying  sugar  in  the  blood  and  of  neutralizing 
the  fatty  acids  which  were  thought  to  accumulate  there  in  consequence 
of  the  deficient  action  of  the  skin,  are  not  often  used  at  the  present  day. 
Potassium  carbonate  was  the  favorite  preparation,  and  in  the  hands  of 
Pavy  its  use  seems  to  have  been  followed  by  good  results.  He  gave  it 
in  10,  15,  and  20  grain  doses  in  combination  with  aromatic  spirit  of 

^Wiener  Med.  Presse,  1882,  xxiii.  H87. 

*  "Tre  Storie  di  Diabete."  Gior.  internaz.  d.  sc.  med.,  Nap.,  1882,  N.  S.  iv.  913-917. 
'"Sur  Taction  du  iodoforme  dans  la  diabete  Bucre,"  Aixk.  ital.  de  6ioL  Turin,  Feb., 

1883,  ill.  317-321. 

*  "Iodoforme dans  le  diabete,"  La  France  Med.,  October,  1883,  ii.  667. 
''Archives  of  Medicine,  Ajml,  1884,  p.  116. 

*  "Etude  sur  la  Transfusion  du  Sang  dans  le  diabete  sucre,"  Bulletin  et  Mem.  Soc.  Mid, 
de  H6p.  de  Paris,  1884,  4,  S.  1,  38,  41. 

'  '  Discussion  before  the  Patli.  Soc.  of  London,"  Lancet,  Apr.  7,  1883,  p.  592. 
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ammonia.  Sodium  bicarbonate  was  less  satisfactory,  as  were  also  potas- 
sium acetate,  potassium  citrate,  and  Roclielle  salts.  These  were  given  in 
doses  of  from  four  drachms  to  an  ounce  daily.  In  Germany,  too,  the 
alkaline  treatment  has  been  used  to  some  extent. 

As  is  the  case  with  so  many  diseases  which  are  incurable  by  any  special 
treatment,  a  large  number  of  remedies  have  at  different  times  been  sug- 
gested for  diabetes,  mostly  on  a  foundation  which  does  not  admit  of  close 
analysis.  One  of  these  was  the  nitrate  of  uranium,  suggested  by  Dale 
of  Lemont,  Pennsylvania,  who  gave  it  in  doses  of  1  grain  three  times 
daily,  increased  to  3  if  necessary,  in  pill,  powder,  or  solution,  by  aid  of 
a  few  drops  of  nitric  acid.  He  appears,  however,  to  have  used  it  in 
connection  with  a  selected  diet.  I  have  tried  it  both  with  and  without  a 
selected  diet ;  in  the  latter  case  there  Avas  no  effect,  and  in  the  former 
tiiere  was  none  which  the  diet  alone  would  not  have  produced. 

Sodium  phosphate,  salicylic  acid,  salicylate  of  sodium,  have  all  been 
used,  it  is  claimed,  with  good  results,  and  the  late  Dr.  Dougherty  of 
Newark,  New  Jersey,  used  with  apparent  advantage  a  mixture  into 
which  all  of  these,  together  with  sodium  carbonate,  entered,  made  up 
with  glycerin,  tincture  of  cardamom,  and  water,  the  doses  being  2J,  2J, 
4 J,  and  8  J  grains  resj^ectively.  Moleschott  has  also  obtained  good 
results  with  salicylic  acid. 


SCROFULA.  ' 

Br  JOHN  S.  LYNCH,  M.  D. 


Synonyms. — Scrophula,  Scrofulosis,  Morbus  scrophulosus,  Struma, 
King's  evil,  The  evil,  Quince,  Cruels  and  Crewels  (Scotice). 

Definition. — A  morbid  condition  of  the  system  manifested  by  a  pecu- 
liar liability  to  certain  forms  of  nutritive  disorders  of  the  skin,  mucous 
membranes,  joints,  bones,  organs  of  special  sense,  and  especially  the  lym- 
phatic glands. 

There  is  probably  no  disease  of  which  it  is  more  difficult  to  give  an 
exact  and  satisfactory  definition  than  scrofula.  The  general  tendency  of 
medical  opinion  within  the  last  few  decades  has  been  to  narrow  the  signif- 
cance  of  the  term,  and  even  to  restrict  it  to  those  slow  and  indolent  inflam- 
mations and  over-growths  of  lymphatic  tissue  which  end  in  caseation  and 
finally  imperfect  suppuration.  Formerly  almost  every  deviation  from 
healthy  functional  activity  in  the  young,  as  well  as  every  disorder  of  nutri- 
tion which  could  not  be  assigned  to  any  definite  cause,  was  called  struma  ; 
and  thus,  as  Heule  well  remarks,^  "  Scrofula  became  the  receptacle  into 
which  one  vaguely  casts  all  the  ailments  which  afflict  children  under  four- 
teen years,  and  of  which  we  do  not  know  the  cause.'^ 

Before  hereditary  syphilis  was  understood  all  its  manifestations  were 
classed  as  scrofulous,  and  at  least  one  eminent  authority  in  the  United 
States^  has  expressed  the  opinion  that  scrofula  is  only  a  manifestation  of 
the  syphilitic  poison  in  the  second  or  third  generation.  Rickets,  chronic 
hydrocephalus,  favus,  lice,  and  worms  (Lugol),  diabetes  (Carmichael),  and 
even  scirrhus  and  cancer  (R.  Hamilton),  have  all  been  classed  as  scrofu- 
lous diseases.  Then  there  is  a  large  class  of  unhealthy  persons  whose  mor- 
bid state  can  be  no  more  definitely  expressed  than  by  saying  that  they  are 
"delicate"  or  of  "  feeble  health"  or  of  "  frail  constitution,"  and  by  some 
all  these  are  included  under  the  term  scrofulous.  But  as  knowledge 
advances,  and  pathological  knowledge  as  well  as  diagnostic  acumen 
becomes  larger  and  keener,  many  of  these  affections  and  morbid  condi- 
tions can  be  eliminated  from  scrofula  and  assigned  their  true  pathological 
and  nosological  position. 

To  many  who  have  been  educated  in  the  more  modern  schools  of  medi- 
cal thought,  therefore,  our  definition  will  appear  much  too  broad,  while  to 
others  it  may  appear  too  narrow. 

Scrofula  is  essentially  and  purely  a  diathetic,  not  a  cachectic,  disease. 

*  TTandhuch  der  Rafionellen  Pathofnc/ie. 

'  S.  D.  Gross,  Transactions  American  Medical  Association,  1878. 
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It  is  true  that  what  may  be  called  the  manifestations  or  lesions  of  the 
disease  are  often  excited  by  some  preceding  dyscrasia,  and  also  that  the 
long  persistence  of  tliese  lesions  may  excite  a  cachectic  condition  which  we 
might  call  the  scrofulous  cachexia;  still,  as  many  children  suffer  from  the 
lesions  of  scrofula  who  have  never  exhibited  any  evidence  of  a  precedent 
dyscrasia,  but  on  the  contrary  appear  to  be  in  i)erfect  health,  and  many 
others,  on  the  other  hand,  show  unmistakable  evidence  of  ill-health  and 
are  decidedly  dyscrasic,  yet  are  never  attacked  by  scrofula,  it  is  believed 
that  every  subject  of  scrofula  becomes  so  not  because  of  any  pre-existing 
dyscrasia  or  cachexia,  but  because  of  some  peculiar  condition  of  the  system 
— innate  or  acquired — which  constitutes  a  diathesis. 

"The  hypothesis,"  says  Niemeyer,^  "that  scrofula  depends  upon  a 
faulty  composition  of  the  blood  (dyscrasia),  and  that  the  lesions  found  in 
scrofulous  persons  were  due  to  a  deposit  in  the  tissues  of  a  matter  circu- 
lated by  the  blood  and  called  a  scrofulous  material,  is  almost  universally 
abandoned." 

But  while  insisting  upon  the  peculiar  and,  so  to  say,  specific  origin  of 
the  disease  in  some  special  condition  of  the  system,  without  which  it  will 
never  exist,  it  is  admitted  that  the  lesions  of  scrofula  do  not  differ  essen- 
tially from  other  similar  lesions  of  the  same  tissues  of  a  non-scrofulous 
origin.  They  are  mostly  of  an  inflammatory  nature,  and  are  only  to  be 
distinguished  by  the  often  trivial  character  of  their  exciting  causes — 
often,  indeed,  by  the  total  absence  of  any  known  exciting  cause — ^and  by 
their  tediousness  and  intractability. 

Etiology. — AVe  believe,  as  already  stated  above,  that  the  essential 
cause  of  scrofula  is  some  peculiarity  in  the  constitution  of  the  tissues 
of  the  scrofulous  subject ;  and  we  think  it  highly  probable  that  H.  F. 
Formad  of  Philadelphia  has  pointed  out  what  constitutes  this  peculiarity. 
He  declares — and  the  correctness  of  his  observation  has  been  abundantly 
verified — that  microscopic  examination  of  the  tissues  of  certain  animals 
characterized  by  their  extreme  aptness  to  be  affected  by  scrofula  and  tuber- 
culosis, as  well  as  of  children  knoAvn  to  have  been  scrofulous  or  tuberculous, 
discloses  the  fact  that  the  lymph-spaces  in  these  subjects  are  always  more 
numerous,  larger,  and  more  crowded  with  cells  than  in  non-scrofulous  sub- 
jects. The  tissues  of  the  scrofulous  are  therefore  coarser,  less  compact 
and  solid,  and  there  is  a  greater  tendency  to  undue  cell-growth,  than  in 
the  non-scrofulous.  And  these  are  precisely  the  characteristics  which  they 
present  clinically,  and  such  as  we  might  have,  a  priori,  expected  to  find. 

This  peculiarity  of  anatomical  structure  is  in  a  large  number  of  cases 
undoubtedly  inherited  from  the  parents,  but  while  heredity  plays,  as  is 
vrell  known,  an  important  part  in  the  etiology  of  struma,  it  is  not  the 
essential  factor.  Bad  hygienic  surroundings,  overcrowding,  and  conse- 
quent want  of  fresh  air,  improper  food,  consisting. of  a  too  great  propor- 
tion of  starch,  during  the  early  months  or  years  of  life,  will  cause  the 
growing  tissues  to  assume  tlie  ])eculiar  anatomical  arrangement  alluded 
to  above.  "A  coarse  diet,  containing  but  little  nourishment  in  compar- 
ison with  its  bulk,  is  especially  held  in  evil  repute.  The  earlier  this 
injudicious  feeding  of  an  infant  commences,  so  much  the  greater  danger 
that  it  will  become  scrofulous;  lience  the  children  fed  on  pap  furnish  a 
very  important  contingent  to  the  army  of  scrofulous  persons."^    The 

'  Textbook  of  Practical  Medicine,  vol.  ii.  '  Niemejer,  loc.  ciL 
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well-known  fact  that  few  cliildren  at  the  breast  suffer  from  scrofulous 
lesions,  but  that  a  large  number  do  so  within  the  first  two  or  three  years 
after  weaning,  certainly  tells  in  favor  of  the  belief  that  too  much  starch 
and  an  insufficiency  of  animal  food  favor,  if  they  do  not  actually  produce, 
that  faulty  nutrition  and  construction  of  tissue^  which  we  believe  lies  at 
the  foundation  of  the  scrofulous  diathesis.  Independent,  however,  of 
improper  food  and  the  other  predisposing  causes  mentioned,  it  is  quite 
probable  that  faulty  nutrition  caused  by  accidental  disease  of  the  digest- 
ive or  assimilative  organs  during  infancy  may  create  a  predisposition. 
How  else  can  we  account  for  those  not  very  rare  cases  in  which  from 
parents  perfectly  free  from  any  scrofulous  taint  a  large  family  of  children 
may  be  reared,  of  which  only  one  will  suffer  from  any  scrofulous  lesions  ? 
Two  such  instances  have  been  brought  to  my  notice,  and  as  the  children 
in  these  cases  lived  upon  a  farm  on  the  water-side,  and  enjoyed  an  abun- 
dance of  pure  air  and  salt-water  bathing,  and  were  certainly  not  stinted 
in  food  of  proper  quality,  it  is  difficult  to  account  for  the  acquired  dia- 
thesis except  upon  the  hypothesis  above.  Among  the  general  predispos- 
ing causes  of  scrofula  in  addition  to  the  speci|il  ones  I  have  mentioned 
may  be  added — 

1.  Locality  and  Climate. — It  has  long  been  believed  that  scrofula  is  more 
common  in  the  temperate  zone  than  in  the  extreme  north  or  in  the  tropics. 
While  this  is  probably  true,  it  must  be  stated  that  a  sufficient  amount  of 
reliable  statistics  bearing  upon  this  point  have  not  yet  been  collected  to 
prove  the  fact  beyond  cavil.  That  we  should  find  that  the  disease  pre- 
vails more  extensively  in  cold  and  damp  situations  than  in  warmer  and 
drier  ones  is  to  be  expected,  since  the  former  conditions  involve  a  greater 
confinement  within  dwellings,  and  consequently  a  diminished  supply  of 
fresh  air,  which,  as  we  have  seen,  constitutes  one  of  the  predisposing  causes 
of  scrofula.  Moreover,  it  is  in  these  situati9ns  we  would  encounter  a 
greater  number  of  catarrhs,  which,  as  we  shall  see,  are  known  to  be 
among  the  most  active  of  the  exciting  causes  of  the  glandular  affections 
of  scrofula. 

2.  Season. — For  the  same  reason  we  find  that  a  large  number  of  cases 
of  scrofula  make  their  appearance  in  the  early  spring  months,  the  results 
of  catarrh  contracted  during  the  previous  winter  or  of  the  sudden 
changes  of  temperature  which  accompany  the  transition  of  winter  to 
summer. 

3.  Age. — Scrofula  is  essentially  a  disease  of  early  life,  but  not  exclu- 
sively so.  As  the  diathesis  can  only  be  acquired  directly  from  the  parent, 
or  fortuitously  by  malnutrition  during  the  period  of  active  growth,  it 
follows  that  it  becomes  established,  if  at  all,  before  the  age  of  twenty 
years.  And  as  the  predisposition  seems  to  be  quite  strong  in  most  cases, 
and  as  the  exciting  causes  are  more  apt  to  be  applied  during  the  earlier 
years  of  life,  it  is  not  surprising  that  a  very  large  majority  of  the  cases 
occur  between  the  ages  of  three  and  fifteen  years.  A  few,  however, 
escape  during  childhood,  and  only  suffer  from  it  between  twenty  and 
thirty,  while  a  small  number  only  develop  the  disease  in  old  age.  Rind- 
fleisch  mentions  the  period  between  twenty  and  thirty  as  a  common  one 
for  i\\Q  development  of  hereditary  scrofula;  and.  senile  scrofula  was  first 
j)ointed  out  by  Sir  James  Paget.^     In  all  these  cases  of  deferred  mani- 

^  Clinical  Lectures  and  Essays,  London,  1875. 
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festation  of  the  scrofulous  diathesis — and  they  are  not  very  numerous — 
it  is  to  be  presumed  that  they  have  escaped  the  most  active  of  the  excit- 
ing causes  of  the  disease.  Indeed,  it  is  natural  that  a  person  having 
inherited  the  predisposition  should  be  more  sedulously  guarded — at  first 
by  his  parents,  and  afterward  by  himself — against  the  exciting  causes  of 
scrofula  duriug  infancy  and  adolescence. 

4.  Sex. — There  is  no  reason  to  believe  that  sex  plays  any  part  in  the 
predisposition  to  this  disease.  Both  sexes  seem  to  be  affected  in  about 
equal  proportions,  but  from  the  statistics  bearing  upon  this  point  it  does 
seem  to  have  some  influence  in  determining  the  variety  of  its  lesions. 
Thus,  females  seem  to  be  more  frequently  affected  with  glandular  disease, 
while  males  suffer  from  diseases  of  the  joints  in  the  form  of  coxalgia, 
white  swelling  of  the  knee,  and  Pott's  disease. 

5.  Condition  in  Life :  Social  Position. — If  what  we  have  said  about 
the  predisposing  influence  of  improper  or  insufficieut  food,  overcrowding, 
etc.  be  true,  it  will  naturally  be  inferred  that  a  large  proportion  of  the 
cases  of  scrofula  will  be  found  in  the  lower  strata  of  society ;  and  this  is 
true.  Especially  in  cities,  where  the  disease  prevails  most  extensively, 
we  always  find  that  the  denizens  of  narrow  streets,  lanes,  and  alleys  fur- 
nish the  largest  contingent  to  the  deaths  as  well  as  the  deformities  from 
scrofula.  It  is  here  that  the  poor  congregate  to  avail  themselves  of  the 
cheaper  rents,  and  here  will  be  found  combined  all  those  predisposing 
causes  which  may  be  briefly  summed  up  in  one  word — poverty.  It  is  true 
that  cases  of  scrofula  are  quite  numerous  in  the  country,  and  in  a  note  to 
Sir  Thomas  Watson's  Practice  of  Physic  (1851)  D.  Francis  Condie  quotes 
from  a  work  on  Tlie  Nature  and  Causes  of  Scrofula,  by  Phillips,  statistics 
which  showed  a  greater  preponderance  of  deaths  from  scrofula  in  a  given 
number  of  the  rural  population  than  a  nearly  equal  urban  one.  But  at 
the  time  these  statistics  were  gathered  in  England  (and  perhaps  now)  it 
is  probable  that  there  was  a  comparatively  greater  number  of  abjectly 
poor  people  among  the  rural  population  than  in  London,  where  was  con- 
gregated such  a  large  number  of  small  tradesmen,  artisans,  and  laborers, 
who,  though  not  well-to-do,  were  better  paid,  and  consequently  lived 
better,  tlian  the  agricultural  laborers.  Of  course,  a  certain  number  of 
cases  of  scrofula  are  found  in  the  United  States,  and  perhaps  in  all  other 
countries,  among  the  children  of  the  wealthy.  These,  however,  are 
almost  invariably  caused  either  by  direct  transmission  from  parents  or 
by  some  accidental  injury  to  the  digestive  and  assimilative  organs  in  early 
childhood,  as  we  have  already  pointed  out.  When  it  is  remembered  that 
in  the  constantly  changing  fortunes  which  are  so  frequently  witnessed  in 
this  age  of  excessive  activities,  and  that  in  the  grand  opportunities  for 
obtaining  wealth  furnished  by  the  liberal  institutions  and  rapidly-grow- 
ing industries  of  the  United  States  the  descendant  of  the  pauper  of  the 
last  generation  may  be  the  millionaire  of  the  present,  it  is  not  surprising 
that  so  many  who  are  now  wealthy  may  possess  the  strumous  diathesis  as 
an  inheritance  from  their  parents  or  grandparents,  and  which  they  in  turn 
transmit  to  their  offspring. 

6.  Consanguineous  Marriage. — It  has  long  been  a  popular  belief  that 
the  offspring  of  parents  closely  related  by  blood  are  more  apt  to  be  scrof- 
ulous than  when  no  such  relation  has  existed.  Indeed,  not  only  scrofula, 
but  numerous  other  diseases,  deformities,  and  imperfections  have  b(^en 
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ascribed  to  such  unions.  Idiocy  or  feeble-miudedness  has  also  been  espe- 
cially accredited  to  the  production  of  such  marriages.  But  a  thorough 
investigation  of  this  point  in  England  some  years  ago  demonstrated  posi- 
tively that  no  more  idiotic,  feeble-minded,  or  insane  children  are  born  of 
such  marriages  than  of  an  equal  number  of  marriages  contracted  between 
persons  not  related  by  blood  to  each  other.  Tliere  is,  however,  this 
amount  of  truth  in  the  popular  belief:  if  persons  closely  related  to  each 
other  possess  the  scrofulous  diathesis,  there  will  be  a  greater  probability 
— almost  certainty — that  the  diathesis  will  be  transmitted  to  their  off- 
spring. If  one  parent  only  is  tainted  with  scrofula,  and  the  other  is 
entirely  free  from  it,  there  is  a  possibility — even  a  probability — that 
some  or  all  of  the  children  may  escape. 

7.  Complexion  and  Temperament. — It  has  been  stated  by  some  obser- 
vers that  scrofula  occurred  principally  in  the  fair-haired,  and  with  equal 
positiveness  by  others  that  it  was  in  the  dark-haired  that  the  disease 
found  the  most  of  its  victims.  Such  statistics  as  have  been  furnished, 
however,  upon  this  subject  seem  to  show  that  there  is  no  connection  what- 
ever between  scrofula  and  complexion.  It  will  generally  be  found  that 
whenever  in  any  country  or  locality  more  cases  of  scrofula  occur  in  per- 
sons of  one  or  the  other  of  the  complexions,  it  is  only  because  that  par- 
ticular complexion  is  the  predominant  type  among  the  inhabitants  of 
that  locality. 

8.  Race  and  Nationality. — While  it  would  seem  that  no  race  or  nation 
is  entirely  free  from  struma,  yet  there  are  certainly  in  the  United  States 
two  peoples  who  furnish  an  enormously  disproportionate  number  of 
scrofulous  cases :  these  are  the  Irish  and  Jews.  Among  the  first  of 
these  both  scrofula  and  tuberculosis  abound  with  exceeding  frequency, 
Willie  among  the  latter  it  is  scrofula  alcpe  which  seems  to  predominate. 
The  last,  however,  are  not  exempt  from  tuberculosis,  but  only  exhibit 
about  an  equal  predisposition  to  it  with  their  fellow-citizens.  It  is  not 
difficult  to  explain  the  special  predisposition  of  these  peoples  to  scrofula 
when  their  past  history  is  taken  into  account  in  connection  with  what  has 
been  said  about  the  bad  influence  of  food  and  surroundings  in  producjing 
the  scrofulous  diathesis.  The  principal  food  of  the  Irish  peasantry — 
oppressed  and  ground  into  poverty  by  their  Anglo-Saxon  conquerors  for 
hundreds  of  years — have  been  bread  and  potatoes,  often  potatoes  alone. 
It  cannot  be  surprising,  therefore,  that  Irish  children  fed  upon  this  diet 
and  reared  in  ill- ventilated  hovels  should  develop  the  scrofulous  diathesis 
in  legions.  The  Jews,  too,  oppressed  by  all  nations  through  ages,  have 
been  during  many  generations  reared  in  poverty  and  squalor.  Even 
those  of  them  who  in  not  very  remote  times  had  acquired  by  thrift  the 
means  of  securing  both  the  comforts  and  luxuries  of  life  dared  not  live 
according  to  their  means,  lest  a  show  of  wealth  should  attract  the  unpleas- 
ant, often  fatal,  attention  of  their  rapacious  and  unscrupulous  Christian 
or  Mohammedan  neighbors.  This  condition,  this  mode  of  life,  has  existed 
among  them  for  many  hundreds  of  years,  and  has  so  intensified  the  stru- 
mous diathesis  among  them  that  almost  the  whole  race  may  be  said  to  be 
patently  or  latently  scrofulous.  The  negro  or  African  race,  liowever,  as 
observed  by  the  writer  in  the  Southern  States  of  the  Americ^in  Union, 
do  not  seem  to  have  developed  any  special  predisposition  to  struma,  not- 
withstanding their  servile  condition.     This,  at  first  sight,  would  seem  to 
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be  contrary  to  our  expectation  based  on  what  has  been  said  about  Jews 
and  Irishmen.  But  as  my  remark  has  been  predicated  only  on  observa- 
tion of  the  African  in  the  Southern  States,  where  the  climate  is  not  favor- 
able for  the  development  of  scrofula,  the  fact  is  not  so  surprising.  Be- 
sides, the  food  of  these  people  consisted  largely  of  bacon  or  pork,  fish, 
milk,  and  the  succulent  fruits  and  vegetables,  with  a  moderate  quantity 
of  corn  bread,  and  very  rarely  potatoes.  As  the  rude  cabins  in  which 
they  dwelt  were  usually  constructed  of  unhewn  logs  and  covered  with 
rough  boards,  and  cost  almost  nothing  except  labor,  overcrowding  was 
unknown  and  ventilation  always  perfect.  The  waiter  practised  medicine 
fourteen  years  in  Wilcox  county  (S.  W.),  Alabama,  cx)ntaining  a  popula- 
tion in  1*870  of  28,377,  of  whom  21,610  were  colored,  and  during  this 
time  saw  only  two  cases  of  genuine  scrofula  and  one  of  tuberculosis 
among  the  colored  population. 

Pork  as  an  article  of  food  has  often  been  accused  of  producing  a  tend- 
ency to  scrofula,  but  evidently  with  great  injustice,  for  we  have  seen  that 
the  Jews,  who  never  eat  it,  are  almost  universally  scrofulous,  while  the 
Southern  negroes,  whose  staple  animal  food  it  was,  were  conspicuously 
free  from  it. 

9.  Acquired  Scrofula. — Although  in  perhaps  a  majority  of  all  scrof- 
ulous cases  the  diathesis  has  been  inherited  from  the  parents,  the  fact 
cannot  be  too  strongly  emphasized  that  in  a  large  number  of  cases  the 
disease  may  be  developed  de  novo,  independent  of  such  heredity.  To 
scrofula  developed  from  the  influence  of  bad  ventilation  and  overcrowd- 
ing, absence  of  sunlight,  insufficient,  bad,  or  unsuitable  food,  cold  and 
damp,  imperfect  clothing — in  short,  all  those  conditions  associated  with 
poverty,  squalor,  and  ignorance — Grancher  has  well  applied  the  term  la 
scrofula  a  miseria.  And  it  is  oyly  by  a  clear  comprehension  that  scrofula 
may  be,  and  often  is,  developed  under  these  conditions  that  the  medical 
profession  in  general,  and  municipal  health  authorities  in  particular,  may 
be  induced  to  teach  and  enforce  upon  the  poor  both  the  knowledge  and 
the  practice  which  may  prevent  it.  Even  in  the  open  country,  where 
there  is  at  least  no  lack  of  pure  air  and  light,  the  lesson  can  be  enforced 
M'ith  equal  profit;  for  the  children  of  the  farm-laborer  are  likely  to 
be  imi)erfectly  and  improperly  fed,  and  lodged  in  apartments  at  night 
that  in  the  matter  of  foul  air  and  filth  could  not  be  well  surpassed  in 
the  purlieus  of  the  dirtiest  and  most  overcrowded  city. 

Exciting  Causes. — The  actual  exciting  causes  of  scrofula  when  the 
diathesis  already  exists  are  too  numerous  to  be  mentioned  in  detail. 
Indeed,  almost  any  trivial  injury  or  inflammation,  any  disease  which  has 
])roduced  a  temporary  cachexia,  may  rouse  into  activity  the  perhaps  hith- 
erto latent  tendeiu;y.  How  ol'ten  do  we  see  a  slight  blow  upon  the  knee- 
joint  j)roduce  a  white  swelling  which  lames  for  life  the  heretofore  healthy 
and  active  boy  or  girl !  A  fall  uj>on  the  hip  which  was  almost  unnoticed 
at  the  time  excites  a  coxalgia  which  either  destroys  life  or  renders  the 
child  for  life  a  cripple ;  or  a  slight  jar  of  the  spine  induces  a  disease  of 
the  vertebi-aj  which,  if  recovered  from  at  all,  produces  a  terrible  deform- 
ity. A  slight  eczema  of  the  face  or  scalp  or  a  catarrh  of  the  mouth  or 
throat  will  excite  that  slow  and  generally  painless  enlargement  and  indu- 
ration of  a  neighboring  lymphatic  gland  which  always  ends  in  its  case- 
ation and  final  destruction  by  suppuration.     A  slight  injury  to  the  peri- 
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nsteiim  may  excite  a  destructive  caries  or  necrosis  of  the  underlying  bone, 
and  a  temporary  catarrh  of  the  intestines  a  tabes  mesenterica  with  all  its 
fatal  consequences. 

Speaking  generally,  it  may  be  said  that  anything  that  produces  a  local 
disorder  of  nutrition  or  impairs  the  health  generally  of  a  person  predis- 
posed to  scrofula  is  sufficient  to  bring  about  some  manifestations  of  the 
(hsease.  They  are  especially  apt  to  follow  the  eruptive  fevers.  Measles 
and  scarlatina  are  very  commonly  arousers  of  the  scrofulous  process,  not 
only  by  the  temporary  impairment  of  health  which  follows  them,  but 
also  through  the  catarrlis  which  are  usually  present  in  both  diseases. 
Vaccination  has  often  been  accused  of  imparting  scrofula ;  and,  although 
this  is  untrue,  since  scrofula  cannot  be  imparted  in  the  sense  of  transfer- 
ence from  one  person  to  another,  there  can  be  no  doubt  that  the  predis- 
position may  be  roused  into  activity  by  the  slight  impairment  of  health 
associated  with  vaccination  or  by  the  slight  injury  inflicted  at  the  point 
of  introduction  of  the  vaccinal  virus.  In  some  cases  the  disease  has 
manifested  itself  for  the  first  time  during  pregnancy  or  lactation,  and 
there  is  no  doubt  that  in  cases  where  the  disease  has  existed  in  childhood 
these  conditions  often  cause  it  to  reappear.  In  conclusion,  it  must  be 
said  that  many  cases  apparently  occur  spontaneously — "  the  disease  came 
on  of  itself" — or  if  there  are  any  exciting  causes  they  were  so  trivial  as 
to  have  escaped  notice  altogether. 

Finally,  it  must  be  remembered  that  the  eczemas,  catarrhs,  ophthal- 
mias, otitis,  chilblains,  erysipelas,  and  numerous  other  local  disorders  of 
nutrition  which  are  often  the  causes  of  graver  manifestations  of  the  dis- 
ease, are  themselves  very  prone  to  run  a  peculiar  course  characterized  by 
(;hronicity  and  intractableness ;  and  many  regard  these  disorders  as  them- 
selves manifestations  of  scrofula.  Indeed,  Virchow,  basing  his  argument 
upon  the  fact  "  that  scrofulous  enlargement  of  the  lymphatic  glands  of 
the  neck  often  follows  upon  certain  diseases  affecting  the  throat,  such  as 
mumps,  diphtheria,  and  scarlet  fever,  maintains  that  scrofulous  prolifera- 
tion of  these  glands,  like  ordinary  inflammatory  hyperplasia  of  the  same 
organs,  is  always  secondary  to  some  peculiar  process  going  on  at  the 
mucous  surface  or  other  part  which  is  in  direct  relation  with  them  by 
means  of  the  lymphatic  vessels ;  that  scrofulous  disease  of  the  glands  of 
the  neck  is  traceable  to  some  inflammatory  condition  of  the  throat,  fauces, 
or  contiguous  parts ;  of  the  bronchial  and  mediastinal  glands,  to  pulmo- 
nary or  bronchial  inflammation ;  and  of  the  mesenteric  and  retro-peri- 
toneal glands,  to  similar  conditions  of  Ihe  alimentary  canal.  But  he 
considers  that  there  may  be  some  special  element  or  quality  in  the 
])rimary  inflammation,  and  a  tendency  in  its  products  to  undergo  rapid 
decay  similar  to  that  which  characterizes  the  morbid  products  of  the 
diseased  lymphatic  glands,  but  that  generally  they  are  not  recognizable, 
from  the  fact  that  in  this  case  the  cells  are  mostly  developed  at  a  free 
surface,  and  are  speedily  shed  from  it."  He  admits,  however,  "that 
there  may  be  some  special  aptitude  or  weakness,  congenital  or  acquired, 
in  the  lymphatic  glands  of  certain  persons,  or  of  certain  parts  of  them, 
which  makes  their  inflammations,  induced  by  indifferent  causes,  assume 
the  scrofulous  character."  ^  From  the  last  of  these  propositions  no  one 
will  be  likely  to  dissent,  but  that  there  is  "  some  specific  quality  or 
*  The  Theory  and  Practice  of  Medicine,  by  Jno.  Syer  Bristowe,  M.  D.,  1870,  pp.  80,  81, 
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element  in  the  primary  inflammntion,"  etc.  few  will  be  inclined  to  agree. 
There  is  nothing  peculiar  in  the  eczemas,  ophthalmias,  catarrlis,  etc. 
spoken  of,  except  that  tliey  occur  in  persons  possessing  the  scrofulous 
diathesis ;  and  it  is  tliis  alone  that  gives  them  their  s])ecial  characters,  if 
there  are  any.  In  otlier  words,  we  cannot  say  that  these  disorders  occur 
in  certain  children  because  they  are  scrofulous,  but  that  they  are  specially 
intractable  on  account  of  the  scrofulous  diathesis  upon  which  they  are 
engrafted.  Millions  of  children  have  catarrh  and  ophthalmia  (indeed, 
few  escape  "these  disorders  throughout  the  first  ten  or  twelve  years  of 
life)  who  never  show  any  other  evidence  of  the  scrofulous  taint ;  and 
nearly  all  have  measles  and  scarlatina,  but  it  is  only  the  scrofulous  who 
usually  suffer  severely  from  the  secondary  effects  of  these  diseases.  But 
they  do  not  have  measles  or  scarlatina  because  they  are  scrofulous,  and  we 
can  with  no  more  justice  say  that  they  have  catarrhs  or  other  inflamma- 
tions because  they  are  so.  We  do  not  believe,  therefore,  that  strumous 
children  have  cutaneous  and  catarrhal  inflammations  simply  because 
they  are  strumous ;  and  if  Ave  speak  of  scrofulous  catarrh  or  ophthalmia 
or  eczema,  we  use  the  terms  in  the  same  sense  as  when  we  would  speak 
of  a  scrofulous  measle,  scarlatina,  or  whooping  cough. 

Although  we  have  few  reliable  statistics  bearing  upon  the  question,  it 
can  scarcely  be  doubted,  judged  by  the  results  of  casual  observation,  that 
scrofula  is  much  less  frequent  in  America  than  in  Europe,  and  that  in 
the  latter  there  is  less  of  it  than  formerly.  The  cheapness  of  laud  in 
America  has  prevented  that  excessive  overcrowding  that  exists  in  the 
older  and  more  densely  populated  countries,  and  the  abundance  and 
cheapness  of  animal  food  has  prevented  that  excessive  feeding  on  bread 
and  potatoes  which  constitutes  such  an  important  factor  in  the  production 
of  the  scrofulous  diathesis  in  some  other  countries. 

Pathology  and  Morbid  Anatomy. — The  most  important  and 
central  anatomical  and  pathological  facts  both  in  the  causation  and 
progressive  development  of  struma,  according  to  the  writer's  views, 
are — 

1st.  That  faulty  anatomical — or  rather  histological — construction  of 
the  tissues  of  the  scrofulous  individual  already  alluded  to  as  having 
been  first  brought  to  the  notice  of  the  profession  by  Formad  of 
Philadelphia,  which  consist  of  an  unusually  large  number  of  lymph- 
spaces  (which  are  also  unusually  large),  and  consequently  an  excessive 
number  of  lymph-vessels  and  lymph-glands. 

2d.  Excessive  production  of  rudimentary  lymphoid  cells,  and  prob- 
ably also  of  lymphatic  tissue. 

3d.  Diminished  and  insufficient  number  of  the  capillary  blood-vessels; 
and,  as  a  necessary  consequence  of  these, 

4th.  Diminished  nutritive  activity  of  all  those  processes,  both  physio- 
logical and  pathological,  which  depend  upon  a  full  supply  of  nutritive 
blood. 

The  most  striking  feature  in  all  scrofulous  inflammation  is  excessive 
cell-growth,  but  these  cells  show  little  tendency  to  differentiation  and 
organization,  probably  for  two  reasons:  1st,  because  they  are  derived 
from  the  blood-vassels  principally,  and  not  from  proliferation  of  the 
proper  connective-tissue  cells  of  tlie  part;  and  2d,  because  they  are 
insufficiently  supplied   with   nutrition   from  the   scanty  blood-vascular 
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network,  and  this  supply  is  too  rapidly  absorbed  into  the  lymph-spaces, 
and  is  carried  off  by  the  too  numerous  lymph-vessels.  The  cells,  there- 
fore, speedily  perish,  undergo  partial  or  imperfect  fatty  degeneration,  and 
finally  caseation,  unless  the  process  is  going  on  at  a  free  surface,  in  which 
case,  of  course,  they  are  shed  and  thus  gotten  rid  of. 

Virchow  some  time  ago  called  attention  to  the  predominant  cellular 
character  of  the  scrofulous  exudation  and  the  low  vitality  of  the  cells 
which  compose  it.  Rindfleisch  declares  that  the  fresh  scrofulous  exuda- 
tions contain  relatively  large  cells  with  glistening  protoplasm,  and  that 
the  white  blood -corpuscles  have  a  tendency  in  scrofulous  persons  to  grow 
larger  on  their  way  through  the  connective  tissue.  He  adds  that  they 
swell  up  by  the  imbibition  of  albuminous  substances,  and  by  this  very 
swelling  die  and  slowly  degenerate. 

It  seems  to  the  writer,  liowever,  that  it  is  probable  that  herein  lies  the 
reason  why  swelling  and  apparent  hyperplasia  of  the  lymphatic  glands 
in  the  neighborhood  of  a  local  inflammation  occurring  in  a  scrofulous 
person  always  takes  place.  The  swollen  cells  become  arrested  at  the  first 
gland  they  reach,  and  block  the  channels  through  the  gland.  Successive 
additions  of  cells  continue  to  block  these  channels,  and  finally  the  passage 
of  lymph  through  the  gland  becomes  impossible,  and  then  begins  that 
secondary  increase  of  the  lymph-cells  in  the  gland  resulting  from  their 
inflammatory  proliferation. 

"  In  scrofulous  inflammation,"  say  Cornil  and  Ranvier,^  "  there  is  a 
remarkable  tendency  to  permanent  infiltration  of  the  affected  tissue.  In 
simple  inflammation  {i.  e,  inflammation  in  non-scrofulous  persons)  the 
infiltration  is  a  temporary  condition  which  terminates  in  suppuration,  in 
organization,  or  in  resolution."  Now,  the  several  steps  in  this  process 
of  resolution  are — contraction  of  the  distended  blood-vessels,  thus  cutting 
off  the  excessive  supply  of  blood  which  has  caused  the  exudation  and 
cell-proliferation ;  fatty  degeneration  of  the  new  cell-formation ;  lique- 
faction of  this  fat  by  union  with  the  alkaline  blood-plasma,  converting  it 
into  a  dialyzable  (saponaceous)  liquid  which  can  now  be  readily  absorbed 
by  the  veins.  In  scrofulous  infiltration  the  cells  are  speedily  attacked  by 
fatty  degeneration  (which  seems  to  be  strictly  a  physiological  pi.>cess), 
but  instead  of  becoming  liquefied,  it  (the  fat)  remains,  slowly  dries,  and 
hardens,  and  finally  becomes  converted  into  the  so-called  cheesy  mass  or 
cheesy  infiltration.  It  does  not  liquefy,  because  it  does  not  receive  a 
sufficiently  abundant  supply  of  the  alkaline  blood-plasma  from  the 
scanty  blood-vessels,  and  that  which  is  supplied  too  rapidly  flows  into 
the  numerous  large  lymph-spaces  and  is  carried  off  by  the  lymph-vessels. 
In  the  case  of  the  infiltrated  gland  the  supply  of  this  plasma  is  cut  off 
in  both  directions.  The  passage  of  lymph  through  the  gland  is  blocked, 
when,  of  course,  none  can  then  reach  it  through  the  lymph-vessel  leading 
to  it,  while  the  swelling  of  the  gland  itself  from  accumulated  cells  com- 
presses the  neighboring  nutrient  vessels  and  cuts  off  the  supply  from  this 
direction  also.  Hence  the  speedy  death,  fatty  degeneration,  and  caseation 
(not  liquefaction)  of  the  cells. 

"  The  newly-formed  material  not  only  interrupts  the  lymph-passages 
of  the  gland,  but  also  compresses  the  blood-capillaries  in  such  manner 
that   the   circulation   completely  stagnates.      It   is   impossible   by   any 

»  Ed.  1880,  p.  114. 
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limes  in  the  nasal  passages  or  post-nasal  fossae,  sometimes  in  the  pharynx. 
l»ut  most  frequently  in  the  trachea  and  large  bronchial  tubes,  and  some- 
times rapidly,  but  oftener  more  slowly,  travels  downward  and  invades 
the  lining  membrane  of  the  air-sacs,  which  soon  become  packed  with 
cells  derived  partly  from  emigration  of  leucocytes,  partly  from  prolifei*a- 
tion  of  the  epithelium  lining  the  sacs.  These  cells  soon  undergo  the 
cheesy  degeneration,  and,  finally  breaking  up,  as  in  the  case  of  the  scrof- 
ulous gland,  cause  the  formation  of  vomicae  attended  with  the  familiar 
signs  of  pulmonary  consumption.  Every  step  in  this  process  is  attended 
with  that  abundant  cell-production,  and  the  process  itself  is  marked  by 
that  inveteracy  and  iutractableness,  which  always  characterize  scrofulous 
inflammations,  or  rather  inflammations  in  the  scrofulous.  Occurring  as 
they  most  frequently  do  in  young  adults,  these  cases  are  often  mistaken 
for  pulmonary  tuberculosis ;  and  as  post-mortem  examination  generally 
reveals  a  more  or  less  abundant  secondary  tubercular  eruption  caused  by 
absorption  of  infective  material  from  the  centres  of  cheesy  degeneration 
and  softening,  the  diagnosis  is  claimed  to  be  confirmed.  But  they  are 
for  the  most  jiart,  nevertheless,  cases  of  genuine  scrofulous  inflammation 
of  the  bronchial  membrane  and  lining  membrane  of  the  alveoli,  and 
should  be  called  scrofulous  pneumonia.  It  is  true  that  Mr.  Philli})s,  Mr. 
Kieuer,  Villemin,  Grancher,  Mr.  Treves,  and  others  have  collected 
numerous  statistics  which  would  show  that  comparatively  few  of  those 
who  had  died  of  pulmonary  phthisis  bore  any  evidence  of  j)revious  scrof- 
ulous disorder.  But  as  the  principal  evidence  relied  upon  to  prove  this 
fact  w^as  an  absence  of  scars  resulting  from  suppurating  glands,  their 
statistics  are  inconclusive.  Besides,  it  is  a  well-known  fact  that  there 
is  a  decided  antagonism  between  scrofulous  diseases  of  all  kinds,  and  a 
patient  who  has  one  severe  or  well-marked,  manifestation  of  scrofula  is 
not  likely  to  develop  another  strumous  disease  at  the  same  time.  The 
records  of  the  Margate  Infirmary  for  Scrofula  show  this  fact  very  strong- 
ly, and  numerous  writers — among  whom  may  be  mentioned  Holmes, 
Birch-Hirschfeld,  Walsh,  Mr.  Treves,  and  others — strongly  express  the 
same  oi)inion.  Indeed,  some  of  them  go  so  far  as  to  maintain  that  one 
form  of  the  scrofulous  manifestation  confers  protection  against  others. 
The  question  may  j)erhaj)s  be  more  clearly  stated  by  saying  that  the 
scrofulous,  like  the  non-scrofulous,  have  their  special  predispositions  and 
indispositions  to  certain  morbid  affections,  and  while  one  scrofulous  child 
may  he  sj>ecially  i)redisposed  to  affections  of  the  bones,  joints,  skin, 
or  other  tissues,  it  may  have  no  predisposition  whatever  to  afl'ections 
ot  the  lungs  or  lymj)hatic  glands,  etc.  This  difference  in  vulner- 
ability or  invulnerability  of  certain  tissues  or  organs  in  individuals, 
whether  scrofulous  or  not,  is  so  distinctly  recognized  as  a  controlling 
factor  in  determining  the  sj)ecial  form  of  disease  resulting  from  a  given 
irritant  that  its  discussion  is  entirely  unnecessary.  It  is  argued  against 
the  identity  of  scrofula  and  pulmonary  consumption  that  the  commoner 
manifestations  of  tlie  former  occur  in  childhood  for  the  most  part,  while 
consumption  is  a  diswise  of  adult  life.  But  this  is  readily  accounted  for 
by  the  different  morbid  tendencies  and  ex]>osures  in  the  two  periods  of 
life.  "Scrofula  tends  to  aj)pear  in  early  liie  on  account  of  the  unusual 
activity  of  the  lym])hatic  system  at  that  period,  and  phthisis  somewliat 
later — at  a  time,  indeed,  when  the  lungs  are  in  more  active  use,  when 
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Redentary  and  perhaps  unhealthy  pursuits  are  assumed  in  exchange  for 
the  liberty  of  childhood,  when  the  modifying  influences  of  puberty  are 
active,  and  the  structural  responsibilities  of  adult  Kfe  press  heavily  on  an 
organization  never  other  perhaps  than  frail I  would,  on  the  con- 
trary, assert  that  scrofula  and  phthisis  are  as  much  manifestations  of  the 
same  morbid  change  as  acute  bubo,  acute  orchitis,  and  acute  pneumonia 
are  outcomes  of  one  single  process — acute  inflammation."  ^ 

It  is  entirely  unnecessary — and  indeed  it  would  be  too  tedious — to 
describe  the  anatomical  appearances  of  the  almost  innumerable  lesions 
met  with  in  the  scrofulous.  Holding  as  we  do  that  scrofula  is  not  a  dis- 
ease per  se,  but  merely  a  condition  resulting  from  malnutrition  and  con- 
sequent faulty  construction  of  the  tissues  during  the  early  years  of  child- 
hood, no  peculiar  or  distinct  anatomical  lesion  can  be  ascribed  to  it ;  and 
yet  every  lesion  of  nutrition  as  well  as  of  function  may  have  certain  spe- 
cific characteristics  imj)ressed  upon  it  by  the  scrofulous  diathesis.  These 
may  be  briefly  summed  up  as  great  slowness  in  evolution,  intractable- 
ness,  incurability,  and  chronicity  of  all  pathological  processes,  and  in 
all  inflammatory  processes  abundant  cell-production  and  tendency  to 
caseation. 

Symptoms,  Course,  Duration,  and  Terminations. — A  great  deal 
of  fine  writing  has  been  expended  in  describing  the  physiognomy  of 
scrofula,  and  for  ages  writers  exercised  their  descriptive  powers  upon  the 
type  of  face  and  form  supposed  to  be  indicative  of  the  disease.  It  is 
almost  needless  to  say  that  much  of  this  has  been  evolved  from  the  imag- 
inations of  the  writers,  while  many  of  these  descriptions  are  not  pictures 
of  those  liable  to  sufler  from  scrofulous  ])rocesses,  but  of  those  who  are 
already  the  subjects  of  these,  and  are  simply  types,  not  of  the  scrofulous 
diathesis,  but  only  of  the  scrofulous  cachexia.  Many  of  these  pictures, 
too,  were  drawn  not  from  the  scrofulous,  but  the  tuberculous  patient, 
because  they  were  considered  identical.  Scrofula  is  not  confined  to  the 
dark  or  the  fair,  the  dull  or  vivacious,  nor  even  to  the  weak  and  puny  or 
the  strong  and  robust ;  but  all  these  may  have  tliis  faulty  and  often  fatal 
construction.  Nor  do  we  believe  that  scrofulous  children  are  either  more 
brilliant  or  more  stu})id  than  other  children.  At  most  we  can  only  say 
that  the  scrofulous  habit  is  marked  by  a  deficiency  of  blood  and  a  bad 
nutritive  state  of  the  more  important  and  more  highly  organized  tissues. 
In  some  an  abundance  of  fat  is  found,  giving  to  the  individual  a  certain 
amount  of  plumpness,  Avhich  might  be  thought  to  be  inconsistent  with  a 
state  of  bad  health ;  in  others  there  is  an  imperfect  development  not 
only  of  the  subcutaneous  fat,  but  of  the  skin  and  muscles  also,  so  that 
they  appear  tender  and  delicate.  In  the  first  of  these  conditions  there  is 
supposed  to  be  an  indolent  state  of  the  processes  of  constructive  and 
destructive  assimilation;  in  the  second,  an  unnatural  activity  of  these 
processes.  These  differences  have  led  to  a  classification  of  scrofula  into 
the  phlegmatic  or  torpid  and  the  sanguine  or  erethistic  forms,  which 
Canstatt  has  thus  described  :  "  An  unusually  large  head,  coarse  features, 
a  thick  chin,  a  swollen  abdomen,  enlarged  cervical  glands,  and  flabby, 
6])ougy  flesh."  The  erethistic  form  is  said  to  possess  "a  skin  of  remark- 
able whiteness,  with  a  tendency  to  redden  easily,  and  through  which  the 

^  Scrofula  and  its  Gland  Diseases,  by  Frederick  Treves,  F.  K.  C.  S.,  Eng. ;  Kew  York, 
1882,  p.  62. 
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iimes  in  the  nasal  passages  or  post-nasal  fossae,  sometimes  in  the  pharynx, 
liut  most  frequently  in  the  trachea  and  large  bronchial  tubes,  and  some- 
times rapidly,  but  oftener  more  slowly,  travels  downward  and  invades 
the  lining  membrane  of  the  air-sacs,  which  soon  become  jiacked  with 
cells  derived  partly  from  emigration  of  leucocytes,  partly  from  prolifera- 
tion of  the  ei)ithelium  lining  the  sacs.  These  cells  soon  undergo  the 
cheesy  degeneration,  and,  finally  breaking  up,  as  in  the  case  of  the  scrof- 
ulous gland,  cause  the  formation  of  vomicae  attended  with  the  familiar 
signs  of  pulmonary  consumption.  Every  step  in  this  process  is  attended 
-with  that  abundant  cell-production,  and  the  process  itself  is  marked  by 
that  inveteracy  and  intractableness,  which  always  characterize  scrofulous 
inflammations,  or  rather  inflammations  in  the  scrofulous.  Occurring  as 
they  most  frequently  do  in  young  adults,  these  cases  are  often  mistaken 
for  pulmonary  tuberculosis ;  and  as  post-mortem  examination  generally 
reveals  a  more  or  less  abundant  secondary  tubercular  eruption  caused  by 
absorption  of  infective  material  from  the  centres  of  cheesy  degeneration 
and  softening,  the  diagnosis  is  claimed  to  be  confirmed.  But  they  are 
for  the  most  ])ai*t,  nevertheless,  cases  of  genuine  scrofulous  inflammation 
of  the  bronchial  membrane  and  lining  membrane  of  the  alveoli,  and 
should  be  cidlal  scrofulous  pneumonia.  It  is  true  that  Mr.  Philli})s,  Mr. 
Kiener,  Villemin,  Grancher,  Mr.  Treves,  and  others  have  collected 
numerous  statistics  which  would  show  that  comparatively  few  of  those 
who  had  died  of  pulmonary  phthisis  bore  any  evidence  of  ])revious  scrof- 
ulous disorder.  But  as  the  principal  evidence  relied  upon  to  prove  this 
fact  w-as  an  absence  of  scars  resulting  from  suppurating  glands,  their 
statistics  are  inconclusive.  Besides,  it  is  a  well-known  fact  that  there 
is  a  decided  antagonism  between  scrofulous  diseases  of  all  kinds,  and  a 
patient  who  has  one  severe  or  well-marked,  manifestation  of  scrofula  is 
not  likely  to  develoj)  another  strumous  disease  at  the  same  time.  The 
records  of  the  Margate  Infirmary  for  Scrofula  show  this  fact  very  strong- 
ly, and  numerous  writers — among  whom  may  be  mentioned  Holmes, 
Birch-Hirschfeld,  Walsh,  Mr.  Treves,  and  others — strongly  express  the 
same  o})inion.  Indeed,  some  of  them  go  so  far  as  to  maintain  that  one 
form  of  the  scrofulous  manifestation  confers  protection  against  others. 
The  quastion  may  }>erha))s  be  more  clearly  stated  by  saying  that  the 
scrofulous,  like  the  non-scrofulous,  have  their  special  predispositions  and 
indispositions  to  cei-tain  morbid  affections,  and  while  one  scrofulous  child 
may  be  sj)ecially  predisposed  to  affections  of  the  bones,  joints,  skin, 
or  other  tissues,  it  may  have  no  predisposition  whatever  to  aflections 
ot  the  lungs  or  lymphatic  glands,  etc.  This  difference  in  vulner- 
ability or  invulnerability  of  certain  tissues  or  organs  in  individuals, 
whether  scrofulous  or  not,  is  so  distinctly  recognized  as  a  controlling 
factor  in  determining  the  s])ecial  form  of  disease  resulting  from  a  given 
irritant  that  its  discussion  is  entirely  unnecessary.  It  is  argued  against 
the  identity  of  scrofula  and  pulmonary  consumption  that  the  connnoner 
manifestations  of  the  former  occur  in  childhood  for  the  most  part,  while 
consumption  is  a  disease  of  adult  life.  But  this  is  readily  accounted  for 
by  the  different  morbid  tendencies  and  ex])osures  in  the  two  periods  of 
life.  "S^Tofula  tends  to  appear  in  early  life  on  account  of  the  unusual 
activity  of  the  lymphatic  system  at  that  pericxl,  and  phthisis  somewhat 
later — at  a  time,  indeed,  when  the  lungs  are  in  more  active  use,  when 
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Redentary  and  perhaps  unhealthy  pursuits  are  assumed  in  exchange  for 
the  liberty  of  childhood,  when  the  modifying  influences  of  puberty  are 
active,  and  the  structural  responsibilities  of  adult  life  press  heavily  on  an 
organization  never  other  perha2:>s  than  frail I  would,  on  the  con- 
trary, assert  that  scrofula  and  phthisis  are  as  much  manifestations  of  the 
same  morbid  change  as  acute  bubo,  acute  orchitis,  and  acute  pneumonia 
are  outcomes  of  one  single  process^acute  inflammation.'^  ^ 

It  is  entirely  unnecessary — and  indeed  it  would  be  too  tedious — to 
describe  the  anatomical  appearances  of  the  almost  innumerable  lesions 
met  with  in  the  scrofulous.  Holding  as  we  do  that  scrofula  is  not  a  dis- 
ease per  se,  but  merely  a  condition  resulting  from  malnutrition  and  con- 
sequent faulty  construction  of  the  tissues  during  the  early  years  of  child- 
hood, no  peculiar  or  distinct  anatomical  lesion  can  be  ascribed  to  it ;  and 
yet  every  lesion  of  nutrition  as  well  as  of  function  may  have  certain  spe- 
cific characteristics  impressed  upon  it  by  the  scrofulous  diathesis.  These 
may  be  briefly  summed  up  as  great  slowness  in  evolution,  intractable- 
ness,  incurability,  and  chronicity  of  all  pathological  processes,  and  in 
all  inflammatory  processes  abundant  cell-production  and  tendency  to 
caseation. 

Symptoms,  Course,  Duration,  axd  Terminations. — A  great  deal 
of  fine  writing  has  been  expended  in  describing  the  physiognomy  of 
scrofula,  and  for  ages  writers  exercised  their  descriptive  powers  upon  the 
type  of  face  and  form  supposed  to  be  indicative  of  the  disease.  It  is 
almost  needless  to  say  that  nmch  of  this  has  been  evolved  from  the  imag- 
inations of  the  writers,  while  many  of  these  descriptions  are  not  pictures 
of  those  liable  to  sufler  from  scrofulous  ])rocesses,  but  of  those  who  are 
already  the  subjects  of  these,  and  are  simply  types,  not  of  the  scrofulous 
diathesis,  but  only  of  the  scrofulous  cachexia.  Many  of  these  pictures, 
too,  were  drawn  not  from  the  scrofulous,  but  the  tuberculous  patient, 
because  they  were  considered  identical.  Scrofula  is  not  confined  to  the 
dark  or  the  fair,  the  dull  or  vivacious,  nor  even  to  the  weak  and  puny  or 
the  strong  and  robust ;  but  all  these  may  have  this  faulty  and  often  fatal 
construction.  Nor  do  we  believe  that  scrofulous  children  are  either  more 
brilliant  or  more  stu})id  than  other  children.  At  most  we  can  only  say 
that  the  scrofulous  habit  is  marked  by  a  deficiency  of  blood  and  a  bad 
nutritive  state  of  the  more  importiuit  and  more  highly  organized  tissues. 
In  some  an  abundance  of  fat  is  found,  giving  to  the  individual  a  certain 
amount  of  plumpness,  which  might  be  thought  to  be  inconsistent  with  a 
state  of  bad  health ;  in  others  there  is  an  imperfect  development  not 
only  of  the  subcutaneous  fat,  but  of  the  skin  and  muscles  also,  so  that 
they  appear  tender  and  delicate.  In  the  first  of  these  conditions  there  is 
supposed  to  be  an  indolent  state  of  the  processes  of  constructive  and 
destructive  assimilation;  in  the  second,  an  unnatural  activity  of  these 
processes.  These  diflerences  have  led  to  a  classification  of  scrofula  into 
the  phlegmatic  or  torpid  and  the  sanguine  or  erethistic  forms,  which 
Canstatt  has  thus  described  :  "  An  unusually  large  head,  coarse  features, 
a  thick  chin,  a  swollen  abdomen,  enlarged  cervical  glands,  and  flabby, 
sj)ougy  flesh."  The  erethistic  form  is  said  to  possess  ^'a  skin  of  remark- 
able whiteness,  with  a  tendency  to  redden  easily,  and  through  which  the 

*  Scrofula  and  its  Gland  Diseases,  by  Frederick  Treves,  F.  K.  C.  S.,  Eng. ;  Kew  York, 
1882,  p.  62. 
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rose-pink  or  bluisli  subcutaneous  veins  are  visible,  a  deep  redness  of  the 
cheeks  and  lips,  blueness  of  the  thin  and  transparent  sclerotica,  whicli 
imparts  a  swimming  and  languishing  look  to  the  eyes.  The  muscles  of 
such  persons  are  thin  and  soft,  and  their  weight  is  light  in  proportion 
to  their  stature,  indicating  a  slightness  of  their  bones.  The  teeth  are 
handsome  and  of  a  bluish  lustre,  though  long  and  narrow ;  the  hair  is 
soft."  ^  Although  this  description  may  be  characterized  as  diagrammatic, 
since  it  describes  rather  the  extremes  and  not  the  mean  of  the  general 
apjxiarance  of  the  scrofulous,  and  numerous  cases  will  be  met  with  that 
cannot  be  assigned  to  either  of  the  above  categories,  yet  as  quite  a  large 
numl)er  of  cases  will  be  seen  that  obviously  belong  to  one  or  the  other 
of  these  types,  and  as,  moreover,  we  shall  see  that  by  this  classification 
we  shall  obtain  valuable  data  for  therajieutic  indications,  it  may  be  well 
to  preserve  this  division  of  the  scrofulous  into  the  lymphatic  and  san- 
guine types. 

The  leading  points  in  the  physiognomies  of  each  of  these  types  were 
admirably  shown  in  the  composite  photograjihs  exhibited  by  Dr.  Mo- 
hamed  at  the  last  International  Congress  in  England.  By  some  special 
process  a  composite  i)hotograph  of  many  faces  was,  as  it  were,  condensed 
into  a  single  picture,  in  which  all  that  is  common  remains,  all  that  is 
individual  disappears.  And  although  Mohamed's  pictures  w^ere  all  of 
phthisical  patients,  it  must  be  admitted  tliat  the  two  types  of  coarse 
struma  and  sanguine  struma  were  strikingly  illustrated,  and  were  very 
suggestive  of  Canstatt^s  descriptions  as  given  above.  But  it  must  be 
borne  in  mind  tliat  a  large  number  of  the  strumous  belong  strictly  to 
neither  of  these  types,  but  rather  to  a  medium  between  the  two.  "  Such 
a  tyi>e  would  inchide  what  is  known  as  pretty  struma.  The  general 
features  of  the  individuals  so  termed  belong  to  the  so-called  phlegmatic 
type,  but  the  coarseness  of  the  features  is  toned  down ;  the  lips  would  be 
called  full,  not  tumid ;  and  a  coarse  flabbiness  would  subside  into  a  pretty, 
plump  condition  of  the  body.  The  limbs,  if  not  actually  graceful,  are 
at  least  prettily  rounded.  The  skin  may  not  be  thin  and  fine,  but  it  is 
soft,  white,  and  clear.  The  general  expression  is  not  absolutely  apathetic, 
but  would  l>e  termed  gentle  and  eminently  feminine.  Excellent  repre- 
sentations of  this  type  of  pretty  struma  were  also  shown  in  the  photo- 
gra])hic  series  above  mentioned."^ 

This  matter  of  physiognomy  of  the  scrofulous  has  this  much  at  least 
of  practical  importance — viz.  that  to  the  sanguine  or  erethistic  type 
belong  those  cases  that  show  distinct  heredity,  while  the  phlegmatic  or 
tor|)id  is  usually  the  type  assumed  in  the  acquired  forms.  AVliile  there 
are  doubtless  numerous  exceptions,  it  will  generally  be  found  that  scrof- 
ula in  the  rich  assumes  tlie  first,  and  in  the  poor  the  second,  of  these 
forms.  It  has  been  assertal  that  the  erethistic  form  is  more  apt  to 
develop  tuberculosis  or  phthisis ;  and  to  a  certain  extent  this  is  doubtless 
true,  but  the  torpid  are  by  no  means  exempt  from  this  grave  accident. 
The  first  are  uncfeniably  more  liable  to  the  more  severe  and  fatal  forms 
of  the  disease,  which  run  a  more  rapid  course  and  are  less  amenable  to 
treatment,  while  in  the  second  phthisis  is  more  apt  to  l)e  chronic  and 
incomplete  recoveries  are  by  no  means  rare.     The  first  form  is  said  to 

*  Nicmeyer'a  Text-hook  of  Practical  Med.,  vol.  ii.  p.  741. 

•  Treves,  Scrofula  and  its  Gland  Uiseases,  p.  84. 
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be  more  frequent  in  women,  wliile  the  second  is  more  frequent  in  males ; 
and  this  accords  with  my  own  observation  and  experience. 

There  are  certain  features  more  or  less  peculiar  to  scrofula,  besides 
those  appertaining  to  the  general  physiognomy  already  discussed,  which 
it  may  be  well  to  call  attention  to,  since  these  may  aid  us  in  detecting  the 
scrofulous  diathesis  even  before  the  grosser  manifestations  have  declared 
themselves. 

Allusion  has  already  been  made  to  the  defective  blood-vascular  capil- 
lary network  in  the  scrofulous  as  a  necessary  consequence  of  the  exces- 
sive predominance  of  lymph-spaces  and  lymphatic  vessels.  Indeed, 
there  can  scarcely  be  a  doubt  that  the  slowness  of  evolution  of  various 
pathological  processes,  their  chronicity,  and  the  absence  of  tendency  to 
resolution  and  cure  of  inflammatory  lesions,  so  prominent  a  feature 
in  all  scrofulous  manifestations,  is  due  to  this  very  condition.  It  is 
especially  in  the  coarser  type  of  struma  that  these  defects  in  the  cir- 
culation are  most  conspicuous.  In  these  the  pulse  is  often  below  the 
average,  soft,  and  wanting  in  vigor.  The  cheeks  and  limbs  often  assume 
a  bhiish  and  mottled  aspect,  due  perhaps  to  a  tendency  to  stagnation  of 
the  blood  in  exposed  parts.  The  extremities  appear  SAvollen  as  if  from 
cold,  and  in  the  winter  generally  appear  chapped.  They  are  particularly 
liable  to  chilblains,  wliich  persist  far  into  the  summer  and  often  take  on 
a  very  unhealthy  action.  This  last  feature  is  so  common  as  to  constitute 
an  important  symptom  in  scrofula.  These  defects  in  the  circulation  also 
probably  explain  the  frequent  catarrhs  and  eczemas  with  which  such 
j)ersons  are  aifected,  and  account  also  for  their  intractableness  as  well  as 
the  unwholesome  character  of  their  wounds. 

For  the  same  reason  (deficient  circulation)  the  temperature  is  generally 
found  to  be  a  little  lower  in  the  coarsely  strumous  than  in  healthy  chil- 
dren, and  even  in  their  fevers  a  very  high  temperature  is  rarely  met  with. 
Acute  sthenic  inflammations  are  rarely  seen,  and  hence  these  persons  sel- 
dom have  acute  croupous  pneumonias ;  it  is  rather  the  catarrhal  variety, 
and  of  this  the  subacute  and  chronic  forms,  which  they  suffer  from. 

Opinions  are  completely  at  variance  as  to  the  influence  of  the  scrofulous 
habit  in  delaying  or  hastening  menstruation.  Lugol  referred  to  tlie  fre- 
quency of  dysmenorrhoea  among  tlie  strumous,  and  there  is  no  doubt  that 
the  scrofulous  as  a  rule  often  suffer  from  suppressed  or  scanty  menstru- 
ation. But  it  is  improbable  that  the  diathesis  exerts  any  influence  what- 
ever in  determining  the  period  of  puberty  in  either  sex. 

AVe  have  already  stated  our  belief  that  the  strumous  are  neither  more 
intelligent  nor  stupid  mentally  than  other  people.  An  exception  ought 
perhaps  to  be  made  to  this  in  the  case  of  the  exaggerated  type  of  the 
coarsely  strumous.  In  these  extreme  cases  we  must  confess  that  we 
have  generally  found  associated  great  slowness  and  dulness  of  the 
mental  faculties.  If  great  intelligence  and  precocity  are  sometimes  met 
with,  it  is  only  in  the  erethistic  or  pretty  struma,  wlio,  because  it  is  the 
delicate  one  of  the  family,  is  petted,  has  more  notice  taken  of  it,  and 
afforded  every  facility  for  the  development  of  the  points  that  make  up 
the  precocious  infant.  The  prettiness  of  these  children,  moreover, 
attracts  more  attention  to  them  than  to  other  children  or  than  the  bulk 
of  the  sickly  would  receive. 

In  young  scrofulous  children  we  often  observe  a  considerable  amount 
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of  close-lying  dowriy  hair  upon  the  forehead,  more  abundant  upon 
the  sides  of  the  forehead.  Upon  the  arms  and  back  from  tlie  occi- 
put to  below  the  shouldei-s  also  a  like  condition  is  often  seen.  Later 
the  eyelashes  ap]>car  tliicker  and  longer,  and  the  eyebrows  more  abun- 
dant, coarser,  and  longer,  than  in  the  non-scrofulous.  The  coW  of  these 
is  also  apt  to  be  darker  than  the  rest  of  the  hair. 

Constantiue  Paul,  as  quoted  by  Treves,  has  drawn  attention  to  cer- 
tain changes  in  the  ears,  after  they  have  been  pierced  for  earrings, 
that  he  considers  to  be  diagnostic  of  scrofula.  The  mere  weight  of 
tlie  earring  seems  to  cause  the  puncture  to  slowly  ulcerate,  and  the  ring 
tlnis  cuts  its  way  out,  either  leaving  behind  it  a  linear  scar  or  a  slit 
in  tlie  lobule.  If  the  lobule  be  repaired  the  ring  may  cut  its  way  out 
again,  and  this  may  occur  three  or  four  times.  These  changes  seem  not 
so  frcquently  to  be  observed  in  England  and  America,  and  may  be  due 
in  part  to  the  fact  that  earrings  of  greater  weight,  and  more  frequently 
of  base  metal,  are  worn  in  France  than  in  the  countries  named.  But 
still,  from  what  has  been  said  concerning  the  histology  and  minute  anat- 
omy of  the  scrofulous,  and  the  consequent  less  resistance  of  the  tissues, 
this  cutting-out  process  by  earrings  is  just  what  we  would  be  led  to 
expect  in  strumous  persons. 

The  thick  upper  lip  is  never  absent  from  the  older  descriptions  of 
the  physiognomy  of  the  strumous.  This  is  almost  invariably  present 
in  the  coarse  type  of  struma,  and  seldom  absent  even  in  the  erethistic. 
It  is  not  always  due  to  irritation  from  acrid  discharges  from  the  nose,  as 
is  maintained  by  Treves,  though  doubtless  the  eczematous  and  herpetic 
eruptions  are  often  caused  and  maintained  by  these  discharges,  and  these 
may  in  time  cause  and  increase  this  thickening. 

The  teeth  in  scrofula  show  nothing  that  is  distinctive,  though  there 
is  undoubtedly  a  tendency  to  early  decay.  As  this  tendency  to  decay  is, 
however,  so  common  in  many  persons  who  have  at  least  shown  no  other 
evidences  of  the  scrofulous  diathesis,  no  positive  conclusions  can  be  drawn 
from  this  fact. 

Clubbed  fingers,  too,  so  common  in  persons  who  have  become  cachectic 
from  the  long  persistence  of  scrofulous  disorders,  are  not  characteristic. 
Clubbed  fingers  and  incurvated  nails  will  generally  be  found  in  persons 
suffering  from  any  disease  characterized  by  slow  wasting.  They  are 
seen  in  phthisis  of  all  varieties,  as  well  as  in  cancer,  heart  disease,  aneur- 
ism, Bright's  disease,  emj^yema.  They  therefore  have  no  significance  as 
far  as  struma  is  concerned. 

General  Manifestations  of  Scrofula. — As,  according  to  our 
view,  there  is  no  such  disease  per  se  as  scrofula,  but  simply  a  diathesis 
M'hich  impresses  its  own  malign  influence  upon  every  other  disease  with 
which  the  strumous  individual  may  happen  to  be  aflHicted,  increasing 
perhaps  the  general  predisposition  to  be  injuriously  affected  by  all  mor- 
bific influences,  or  impairing  the  powers  of  resistance  to  these,  and  espe- 
cially intensifying  any  special  predisposition  which  age,  sex,  personal 
peculiarities,  occupation,  habits,  mode  of  life,  or  heredity  may  have 
created,  we  cannot  describe  any  morbid  processes  as  specifically  scrof- 
ulous. At  most,  we  can  only  say  that  struma  is  more  apt  to  impress  its 
malign  influence  upon  certain  diseases  or  upon  inflammations  and  injuries 
of  oertaiD  tissues,  that  some  diseases  in  the  scrofulous  are  more  apt  to  l>e 
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attended  by  certain  complications  and  followed  by  certain  sequelse,  and 
that  all  of  these  are  characterized  by  chronicity  and  incurability,  by  slow- 
ness of  evolution  of  pathological  processes,  and,  in  the  case  of  inflamma- 
tions, by  a  tendency  to  profuse  cell-production  and  to  rapid  caseation.  Thus, 
measles  is  apt  to  be  complicated  with  or  followed  by  otorrhoea,  chronic 
bronchitis,  caseation  of  bronchial  glands,  phthisis,  and  even  tuberculosis; 
scarlatina  by  otitis,  hyperplasia  of  the  tonsils,  caseation  or  suppuration 
of  the  submaxillary  and  other  lymphatic  glands  about  the  neck,  and  by 
chronic  catarrh  of  the  renal  mucous  membranes,  causing  dropsy  and  finally 
death ;  eczemas  about  the  face  or  catarrhs  of  the  mouth  and  throat  by 
hyperplasise  and  caseation  of  lymphatic  glands  in  the  neighborhood. 
Boils  and  other  subcutaneous  inflammations  of  the  areolar  tissue,  so 
common  in  childhood  and  adolescence,  do  not  run  their  usual  rapid 
course,  ending  in  suppurations  and  cicatrization,  but  become  in  the  one 
case  the  scrofulous  gumma,  degenerating  into  the  scrofulous  ulcer,  or  if 
more  deeply  seated  become  a  cold  abscess.  A  single  injury  of  a  joint, 
whether  mechanical  or  rlieumatic,  will  "  sometimes  take  the  form  of  a 
simple  hydrarthrosis,  sometimes  that  of  a  so-called  tumor  albus,  while 
at  others  it  assumes  the  nature  of  a  malignant  arthrocace,  accompanied 
by  suppuration,  caries  of  the  articular  surfaces,  burrowing  of  pus,  and 
the  establisliment  of  fistulse.''^  A  slight  injury  inflicted  in  the  sports  of 
childhood  and  soon  forgotten — the  prick  of  a  pin  perhaps — is  followed 
by  a  disease  sometimes  beginning  in  the  periosteum,  sometimes  in  the 
bone  itself,  and  presenting  at  one  time  the  character  of  periostitis  and 
ostitis,  and  at  another  that  of  caries  or  necrosis,  or  of  the  two  com- 
bined. 

"  As  long  as  the  existence  of  cheesy  masses,"  says  Niemeyer,  "  was 
regarded  as  characteristic  of  the  tuberculous  nature  of  a  disease,  it  was 
of  course  necessary  to  ascribe  many  of  the  inflammations  of  the  joints 
and  bones  of  scrofulous  persons  to  a  complication  of  scrofulosis  with 
tuberculosis.''  ^ 

A  simple  bronchitis,  possessing  nothing  specific  in  its  origin  at  least, 
will  persist  and  extend  to  the  lobuli  of  the  lung  and  excite  a  catarrho- 
pneumonia  which  ends  in  consumption  and  death ;  a  simple  intestinal 
catarrh  will  result  in  inflammation  and  caseation  of  the  mesenteric  glands 
— a  tabes  mesenterica;  or  a  simple  dysentery,  persisting  in  spite  of  the  most 

^  Niemeyer,  loc.  cit. 

*  It  is  a  well-established  fact,  however,  that  true  miliary  tubercles  are  often  found  in 
the  neighborhood  of  bone  and  joint  affections  in  the  scrofulous,  as  well  as  in  lupus,  in  cold 
abscess,  and  in  softening  caseous  glands,  which  last  are  considered  by  many  as  specifically 
scrofulous  diseases.  It  is  suggested  that  an  explanation  of  this  may  be  found  in  the  prob- 
able fact  that  caseous  pus  may  be  capable  not  only  of  producing  a  general  tuberculosis 
when  carried  by  veins  or  lymphatics  into  the  blood,  but  that  it  may  also  set  up  a  local 
tuberculosis  by  a  morbid  influence  exerted  upon  the  neighboring  lymphatics  and  blood- 
vessels with  which  it  may  come  in  contact.  We  are  aware  that  Wilson  Fox  (according 
to  the  Medical  Timen  and  Gazette),  captivated  by  the  theory  of  Koch,  has  recently  recanted 
his  belief  in  the  inoculability  of  tuberculosis  with  anything  except  tubercle.  But  we 
are  afraid  that  Dr.  Fox  (who  we  believe  was  one  among  the  first  to  confirm  Ferdinand 
Cohn's  experiments  in  producing  tuberculosis  in  rabbits  and  guinea-pigs  by  inoculating 
them  with  caseous  pus)  is  suffering  from  that  most  active  and  virulent  of  all  contagions, 
the  contagion  of  popular  belief.  Just  now  a  belief  in  specific  bacilli  and  micrococci  may 
be  said  to  be  riding  upon  the  crest  of  a  very  high  waVe  of  popularity,  and  we  are  afraid 
that  many  of  those  who  are  rushing  forward  to  mount  this  wave  also  will  ultimately  find 
themselves  stranded  upon  that  shore  which  has  been  strewn  with  so  many  wrecks  in  the 
past. 
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approved  treatment,  causes  proliferation  and  caseation  of  the  endothelial 
cells  of  the  follicles,  terminating  in  that  obstinate  and  intractable  follic- 
ular ulceration  which  wastes  the  strength  and  wears  out  the  life  of  the 
little  patient. 

A  simple  conjunctivitis  of  the  globe  often  will  be  followed  by  ulcera- 
tion of  tlie  cornea,  giving  rise  to  intense  photophobia,  and  leave  behind 
it  opacities  of  that  organ  which  remain  a  perpetual  evidence  of  the  scrof- 
ulous diathesis,  if  they  do  not  shut  out  for  ever  the  light  from  the  eye. 
Or  if  it  is  the  palpebral  conjunctiva  that  is  affected,  the  meibomian  glands 
and  follicles  of  the  ciliae  become  involved,  destroying  the  lashes  and  leav- 
ing the  lids  raw  and  everted  or  inverted — a  perpetual  deformity.  In 
short,  there  is  no  conceivable  disease  or  injury  occuri'ing  in  what  we  may 
call  the  intensely  scrofulous  that  does  not  have  impressed  upon  it  some  one 
or  more  of  the  malign  characteristics  which  we  have  spoken  of  as  indica- 
tive of  the  scrofulous  diathesis.  But  it  is  not  probable  that  there  is  ever 
any  special  disorder  or  lesion  which  can  be  said  to  be  caused  exclusively 
by  scrofula ;  or,  in  other  words,  there  is  no  such  disease  as  a  specifically 
scrofulous  one.  Lupus,  cold  abscess,  and  particularly  caseous  glands,  are 
especially  attributed  to  struma,  because  they  are  often  thought  to  make 
their  appearance  independent  of  any  assignable  cause ;  but  as  boils, 
eczema,  impetigo,  and  numerous  other  affections  of  the  skin  and  areolar 
tissue  affect  children  who  are  not  scrofulous,  and-  equally  independ- 
ent of  any  known  causes,  the  argument  is  not  conclusive.  Besides, 
all  these  affections  occur  sometimes  in  the  non-scrofulous;  and  even 
caseation  of  'a  single  inflamed  gland  quite  often  occurs  in  children  who 
are  weak  or  in  ill-health,  but  who  show  no  other  evidences  at  that  or  at 
any  other  time  of  the  scrofulous  habit. 

Diagnosis. — The  only  affection  likely  to  be  mistaken  for  scrofula  is 
congenital  or  acquired  syphilis  in  its  later  manifestations.  In  this  disease 
we  see  the  same  tendency  to  increased  cell-production,  the  same  tedious, 
slow,  and  intractable  inflammations  and  ulcerations,  which  are  character- 
istic of  scrofula.  And  this  apparent  similarity  has  induced  many  pei'sons 
to  believe  that  scrofula  is  nothing  else  than  syphilis  in  the  second  or  third 
generations.  But  in  congenital  syphilis  the  lesions  usually  make  their 
appearance  soon  after  birth  or  are  present  at  birth,  and  long  before  even 
hereditary  scrofula  begins  to  show  its  malign  influence.  In  most  cases, 
too,  a  history  of  syphilis  can  be  obtained,  and  even  when  this  is  not 
obtainable  a  few  inunctions  or  fumigations  with  mercury,  in  connection 
with  a  few  large  doses  of  iodide  of  potassium,  will  very  quickly  decide 
the  question  oi  diagnosis  for  us. 

In  the  case  of  lupus,  in  which  Erichsen  admits  there  is  no  means  of 
positively  distinguishing  the  syphilitic  from  the  so-called  scrofulous 
varieties,  the  diagnosis  is  more  difiicult.  But  as  this  disease  appears 
later  in  life  than  the  more  ordinary  scrofulous  manifestations — when, 
therefore,  a  history  of  syphilis  can  generally  be  obtained  if  there  is  one, 
and  when  there  would  almost  certainly  be  also  a  history  of  scrofula  if  it 
existed — it  would  seem  that  the  diagnosis  even  in  this  case  cannot  be  so 
difficult.  Diagnosis  here,  Jiowever,  is  of  little  consequence,  since  the 
treatment  recommended  for  both  forms  is  the  same. 

Prognosis. — This  of  course  depends  upon  the  nature  of  the  special 
lesion.     The  simpler  lesions  incident  to  childhood,  such  aa  glandular 
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Iiyperplasiae,  catarrhs,  eczemas,  impetigoes,  etc.,  usually  do  well  under 
appropriate  treatment  and  proper  hygienic  conditions.  Diseases  of  joints, 
Dones,  mesenteric  glands,  etc.  often  terminate  fatally  or  result  in  serious 
deformities  and  permanent  impairment  of  function.  Not  infrequently 
diseases  of  the  bones  and  articulations,  attended  with  profuse  and  pro- 
tracted suppuration,  cause  amyloid  degeneration  of  the  liver,  kidneys, 
spleen,  or  otlier  glandular  organs,  and,  as  a  consequence,  death.  Catarrho- 
pneuraonia  in  a  scrofulous  subject  almost  invariably  causes  phthisis  sooner 
or  later.  Occasionally  the  caseated  cellular  exudation  in  the  air-sacs 
remains  quiescent  for  months,  and  even  years,  the  patient  remaining 
quite  well  except  for  a  harassing  cough  during  the  winter  months ;  but 
sooner  or  later  the  caseous  mass  will  soften,  the  symptoms  of  active  con- 
sumption ensue,  with  fever  and  wasting,  and  death  closes  the  scene.  Far 
more  frequently,  however,  softening  and  suppuration  follow  swiftly  upon 
the  caseous  degeneration,  and  the  whole  process  occupies  a  period  of  only 
a  few  months.  Tuberculosis  especially  runs  a  rapid  course  in  these 
subjects,  and  while  a  few  perhaps  only  develop  tuberculosis  of  the  lungs 
— in  whidi  case  the  duration  of  the  disease  may  be  a  little  longer — in  by 
far  the  larger  number  there  is  a  generalization  of  the  tubercular  process 
which  puts  a  speedy  end  to  their  existence. 

Treats! EXT. — This  may  be  most  profitably  discussed  under  two  heads 
— prophylactic  and  therapeutic. 

Prophylactic. — Scrofulous  persons  who  are  closely  related  by  blood 
should  be  earnestly  advised  not  to  intermarry.  We  have  so  often  seen 
the  deplorable  results  upon  offspring  of  such  marriages  that  we  cannot 
too  strongly  urge  this  upon  the  profession.  Such  persons  should  be 
frankly  and  clearly  told  what  are  most  likely  to  be  the  consequences 
of  such  marriage,  and  all  possible  moral  influences  should  be  exerted  to 
prevent  them.  The  canons  of  the  Church  wisely  interdict  such  mar- 
riages, but,  unfortunately,  its  ministers  seldom  attempt  to  enforce  them, 
or  if  they  do  their  efforts  are  made  ineffectual  by  the  facility  with  which 
the  marriage-rite  can  be  obtained  from  civil  officers  in  most  of  the  States 
of  the  American  Union.  The  medical  profession  can  do  more  than  any 
other  class  to  diffuse  knowledge  and  create  a  correct  public  opinion  upon 
this  subject,  but,  unfortunately,  it  too  often  neglects  this  important 
mission. 

The  children  of  scrofulous  parents  should  be  nursed  (at  the  breast) 
longer  than  other  children,  so  as  to  ensure  an  abundance  of  animal  food 
during  the  first  two  years  of  life.  Some  advise  scrofulous  mothers  not 
to  nurse  their  children,  lest  they  should  imbibe  the  scrofulous  taint 
through  the  milk.  This  fear  is  entirely  groundless.  We  know  of  no 
reason  why  such  a  mother  should  not  nurse  her  offspring,  unless  it  be 
that  it  injures  her.  The  child  receives  its  scrofulous  inheritance  not 
through  the  mother's  milk,  but  from  the  ovarian  or  spermatic  cell.  Milk 
can  convey  no  disease  or  diathesis  except  *on  account  of  its  deficiency  in 
nutritive  properties.  If,  therefore,  there  is  any  special  reason  why  the 
mother  should  not  nurse  her  infant  on  her  own  account,  it  may  be  well  to 
turn  it  over  to  a  healthy  wet-nurse ;  but  i\\Q  temptation  to  give  an  infant 
raised  on  the  bottle  starchy  foods  prematurely  is  too  strong  generally  to 
be  resisted.  The  numerous  infant  foods  advertised  consist  principally  of 
starch,  and  young  infants  would  infallibly  starve  on  any  or  all  of  thera 
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if  their  verniers  did  not  always  direct  that  they  should  be  taken  with  a 
large  quantity  of  cow's  milk.  If  the  circumstances  of  the  parents  do 
not  enable  them  to  obtain  a  wet-nurse,  then  good  cow's  milk  constitutes 
the  best  food  for  infants  until  they  have  cut  their  canine  and  anterior 
molar  teeth.  The  custom  of  weaning  infants  at  a  certain  age  in  every 
case  is  a  pernicious  one.  Some  infants  are  as  well  developed  as  to  their 
digestive  organs  at  fifteen  months  as  others  are  at  thirty,  and  the  eruption 
of  the  teeth  may  generally  be  taken  as  a  safe  guide  as  to  that  question. 
A  moi^lerate  amount  of  food  containing  starch  after  the  period  indicated 
may  be  allowed,  but  always  with  a  preponderance  of  animal  food.  It  is 
not  so  much  the  starch  that  acts  injuriously  upon  the  nutrition  of  children 
as  the  excess  of  that  substance ;  and  if  the  food  contains  but  little  nutri- 
tion in  proportion  to  its  bulk,  it  is  so  much  the  worse.  Even  milk  con- 
taining too  little  casein  and  fat  in  proportion  to  the  watery  elements  may 
be  perhaps  quite  as  injurious  as  potatoes.  And  hence  if  the  mother's 
milk  should  be  poor  in  these  elements,  it  ought  to  be  supplemented  with 
cod-liver  oil  or  other  animal  fat  in  small  doses. 

A  practice  existed  among  the  Southern  slaves  (and  to  some  extent 
also  among  the  whites)  before  emancipation  which  at  first  I  was  inclined 
to  condemn  until  I  saw  the  excellent  effects  resulting  from  it.  Within 
an  hour  or  so  after  birth  a  piece  of  fat  salt  pork  or  bacon  was  placed 
between  the  child's  lips,  and  it  was  permitted  to  suck  this  at  all  times 
when  not  nursing.  Tied  to  its  wrist  by  a  short  string,  so  as  to  prevent 
swallowing  it,  this  piece  of  pork  furnished  both  nutrition  and  amusement 
to  the  infant  for  many  hours  while  the  mother  was  at  work  in  field  or 
garden.  The  children  throve  well  on  it,  and  thus  treated  we  found  them 
to  be  as  well  developed  at  twelve  months  as  most  other  children  were  at 
twenty.  It  was  doubtless  due  in  part  to  this  practice  that  there  was  so 
little  scrofula  among  them. 

An  abundance  of  pure  air  is  also  a  valuable  factor  in  preventing  the 
establishment  of  the  strumous  diathesis.  Strict  regard,  therefore,  should 
be  had  to  ventilation,  and  overcrowding  should  if  possible  be  avoided. 
Children  over  twelve  months  of  age  should  not  even  be  permitted  to 
sleep  with  their  parents,  but  should  have  in  cold  weather  a  crib,  cradle, 
or  other  bed  to  themselves ;  and  in  warm  weather  they  should  be  put  to 
sleep  in  a  net  liammock,  which  is  now  so  cheap  as  to  be  within  the  means 
of  almost  everybody.  This  will  not  only  secure  to  them  a  better  supply 
of  air,  but  it  will  also  prevent  them  from  suffering  so  much  from  the 
heat,  which  is  so  potent  a  factor  in  the  production  of  cholera  infantum. 

Bathing  in  proper  season  is  also  useful  as  a  prophylactic.  Sea-bathing 
es|>ecially  has  long  enjoyed  great  credit  as  a  remedy  for  scrofula,  but  we 
think  this  is  often  resortal  to  too  soon  and  practised  at  improper  times. 
In  warm  countries  a  bath  of  cold  water  may  be  taken  every  day  in  the 
year,  bui  a  should  be  given  at  the  warmest  hour  of  the  day,  not  early  in 
the  morning.  In  all  climates  due  regard  should  be  had  to  the  powers 
of  resistance  to  cold  and  the  prom])tness  of  reaction  after  the  bath.  If 
children  remain  cold  and  pale  for  a  long  time  after  the  cold  bath,  the 
practice  should  l>e  discontinued  and  tepid  water  substitute<l.  In  colder 
climates  tepid  bathing  should  be  practiseil  once  or  twice  a  day  during  the 
winter,  and  in  sinnmer  a  little  lower  tcm|)crature  may  be  used.  Bathing 
child reu  under  three  or  four  years  in  the  sea  at  any  time  is  pernicious, 
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both  because  the  temperature  is  too  low  and  on  account  of  the  fright 
which  it  always  causes  in  these  young  children.  After  four  yeai-s  a  child 
will  take  to  the  water  almost  as  instinctively  as  a  young  duck. 

Therapeutic. — Almost  all  of  the  so-called  scrofulous  manifestations 
belong  to  the  surgeon,  dermatologist,  or  oculist  and  aurist,  and  we  shall 
therefore  say  nothing  about  the  special  and  local  treatment  of  these  mani- 
festations, but  refer  the  reader  to  works  upon  these  several  departments 
of  medicine.  But  as  little  success  will  be  had  in  the  treatment  of  these 
special  disorders  unless  due  regard  is  had  to  tlie  general  condition,  and 
unless  the  local  treatment  is  supplemented  by  constitutional  measures,  we 
shall  briefly  give  some  directions  for  this  constitutional  treatment  of  the 
scrofulous  individual. 

It  is  important  in  determining  upon  the  proper  treatment  in  any  given 
case  to  bear  in  mind  the  division  of  the  scrofulous  iuto  the  two  types  of 
torpid  or  lymphatic  and  sanguine  or  erethistic  already  described.  It  is 
true  that  in  many  cases  it  is  not  easy  to  determine  to  which  class  a  patient 
belongs,  and  many  possessing  some  of  the  characteristics  of  both  certainly 
cannot  be  referred  to  cither.  Still,  in  many  cases  the  discrimination  is 
easy,  and  then  furnishes  very  clear  and  vahiable  indications  as  to  treat- 
ment. Iodine  (and  its  preparations)  has  since  the  time  of  Lugol,  who 
first  brought  it  into  prominent  notice,  been  regarded  as  a  useful  remedy 
in  scrofula.  But  burnt  sponge  (spongia  usta),  which  contained  the  iodides 
of  sodium  and  potassium,  had  been  used  to  dissipate  goitrous  and  scrofu- 
lous swellings  many  hundreds  of  years  before  the  time  of  Lugol.  It  is  a 
valuable  remedy  in  certain  cases,  and  if  it  is  falling  into  disuse  it  is 
probably  for  the  want  of  proper  discrimination  in  the  selection  of  cases. 
In  all  cases  in  which  there  seems  to  be  an  abundant  production  of  fat, 
and  therefore  in  nearly  all  the  cases  of  coarse  struma  where  there  is  an 
indolent  process  of  assimilation  and  disassimilation,  iodine  and  its  prepa- 
rations will  be  found  useful.  Indeed,  in  the  form  of  syrup  of  iodide  of 
iron  we  have  rarely  failed  with  it  to  cause  strumous  enlargements  of 
glands  to  disappear  when  the  remedy  was  used  soon  after  their  first 
appearance.  Of  course,  neither  iodine  nor  any  other  medicine  can  have 
any  effect  in  removing  these  enlargements  after  the  glands  have  become 
caseous.  While  good  results  may  be  obtained  with  the  syrup  in  all  forms 
of  scrofula,  it  is  unquestionably  in  the  sanguine  and  neutral  types  that  it 
is  most  useful.  It  should  be  given  in  doses  of  10  to  30  drops  to  children 
under  five  years  of  age,  and  to  older  ones  |  to  1  fluidrachm  three  or 
foiir  times  a  day  may  be  administered.  We  have  given  the  latter  dose  to 
children  four  or  five  years  of  age  for  a  long  time,  with  the  best  effect 
upon  their  scrofulous  manifestations,  and  without  any  injury  whatever 
to  their  dio-estive  orsjans. 

In  the  torpid  types  preparations  stronger  in  iodine  should  be  used. 
Here  Lugol's  solution  or  iodide  of  potassium  or  sodium  will  be  found 
very  useful,  cither  alone  or  in  connection  with  the  iron  preparation 
above  mentioned.  Indeed,  as  in  these  cases  it  seems  to  be  disassimilation 
that  appears  to  be  specially  faulty,  even  very  small  doses  of  mercury  in 
the  form  of  bichloride  or  biniodide  will  be  found  useful.  Donovan^s 
solution  may  be  prescribed  in  these  cases  along  with  the  active  prepara- 
tions of  iodine  with  good  effect,  or  if  the  arsenic  in  that  preparation  is 
objectionable,  one-fiftieth  of  a  grain  of  bichloride  or  biniodide  of  mer- 
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cury  may  be  substituted.  The  mercurial  should  not,  however,  be  con- 
tinued longer  than  one  or  at  most  two  weeks  at  a  time,  after  which  it 
should  be  suspended  and  the  iodine  continued. 

Cod-liver  oil,  which  is  too  indiscriminately  prescribed  in  all  cases,  will 
be  found  to  be  of  little  use  in  the  lymphatic  types,  if  indeed  it  is  not 
actually  injurious ;  but  in  those  cases  with  pale,  thin  skin,  with  deficient 
development  of  fat,  and  with  small  muscles — in  short,  tliose  in  which 
emaciation  or  delicacy  is  prominent — it  is  a  most  valuable  remedy.  It 
is  almost  surprising  to  see  how  rapidly  ulcerations,  caries,  eczemas, 
catarrhs,  etc.  oanirring  in  this  class  of  subjects  will  disappear  under 
the  use  of  this  medicine  alone. 

The  hypophosphites  and  lactophosphates  are  also  useful  in  this  class 
of  cases,  especially  where   there  is  disease  of  bone  or  joints,  in  con- 
nection with  the  cod-liver  oil.     AVe  have  long  been  in  the  habit  of  using 
the  following  formula,  which  we  have  found  very  useful : 
I^.  Pulv.  Acacise,  sij  ; 

01.  Amygdal.  amar.,  gtt.  vj  ; 

Syr.  Calcii  hypophosphit.,      Xf-z- 

vel  Syr.  Calcii  lactophos.,    J    ^     ' 
01.  Morrhuae,  f§iv; 

Ft.  mist. 

S.  Teaspoonful  to  tablespoonful  three  times  a  day  according  to  age. 
Syrup  of  iodide  of  iron  may  be  added  if  desirable,  though  we  prefer  to 
give  this  by  itself. 

Gentle  exercise,  passive  or  active,  pure  air,  well-ventilated  sleeping 
apartments,  a  generous  diet^ — in  which  wholesome  animal  food  should 
predominate — and  bathing  are  of  course  as  necessary  and  as  useful  in 
the  treatment  as  in  the  prevention  of  the  scrofulous  diathesis. 

Alkalies  should  be  given  in  all  cases  in  which  we  are  trying  to  dissipate 
enlarged  lymphatic  glands,  for  the  reason  that  caseation  of  these  glands 
occurs  because  of  insufficient  alkalinity  of  the  blood  to  effect  reduction 
of  fat,  and  because  also  the  strumous  almost  always  suffer  from  excessive 
acidity  of  the  gastric  and  other  secretions.  When  the  iodides  of  potash 
or  soda  or  the  hypophosphites  of  lime  and  soda  are  given,  the  additional 
administration  of  alkalies  may  not  be  necessary;  but  if  not,  bicarbonate 
of  sodium  or  potassium  (which  have  long  enjoyed  a  good  reputation  in 
the  treatment  of  struma)  should  be  added  to  the  other  remedies. 

Since  the  appearance  of  Niemeyer's  Handbook  of  Clinical  Medicine  the 
proper  treatment  of  scrofulous  glands  that  have  undergone  the  caseous 
tlegeneration  has  been  a  moot  question.  Some  recommend  the  ablation 
of  these  glands  by  the  knife,  some  advise  spooning  out  the  caseous 
matter  through  a  small  opening,  while  others  ])refer  to  await  the 
natural  process  of  softening  and  the  discharge  of  the  caseous  matter 
by  suppuration.  There  can  be  no  question  that  the  removal  of  these 
glands  by  the  knife,  when  this  can  be  done  without  serious  risk,  will 
leave  behind  a  less  unsightly  scar,  and  will  be  attended  with  less  fever 
and  Consequent  deterioration  of  the  general  health,  than  usually  attends 
suppuration.  Spooning  out  the  caseous  matter  will  perhaps  leave  no 
extensive  cicatrix,  but  we  can  never  be  sure  that  by  this  operation  we 
liave  removed  all  the  caseous  matter,  and  it  must  certainly  be  more 
painful  than  the  knife.     Mothers  will  generally  object  to  either  of  these 
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operations,  and  as  the  risks  of  infection  by  absorption  of  the  caseous 
pus  during  the  suppurating  process  do  not  seem  to  be  very  great,  it  i& 
perhaps  best  to  leave  these  glands  to  nature,  unless  the  vitality  of  the 
patient  is  so  low  as  to  give  reasonable  ground  for  fear  that  the  child  may 
succumb  to  the  effects  of  the  natural  process.  If  any  surgical  interfer- 
ence is  deemed  necessary,  we  are  decidedly  in  favor  of  removing  the 
caseous  gland  entire  by  the  knife. 
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About  a  half  century  ago  Mr.  Abraham  Colles,  who  had  just  resigned 
the  professorship  of  the  Theory  and  Practice  of  Surgery  in  the  Royal 
College  of  Surgeons  in  Ireland,  the  duties  of  which,  in  the  opinion  of 
the  college,  he  had  discharged  for  thirty-two  years  in  an  "exemplary  and 
efficient  manner,"  WTote  the  following  introductory  paragraph  to  his 
remarkable  chapter  on  "  Syphilis  in  Infants :"  ^'Perhaps  there  is  not  in 
the  entire  range  of  surgical  diseases  any  one  the  contemplation  of  which 
is  more  calculated  to  arrest  our  attention  or  to  excite  our  interest  than 
syphilis  infantum." 

Although  it  was  not  then,  and  is  not  at  the  present  day,  strictly  rele- 
gated to  the  domain  of  surgery,  hereditary  syphilis,  like  its  parent  dis- 
ease, was  generally  treated  of  by  the  practitioner  of  that  branch  of 
medicine.  And  yet  in  the  great  majority  of  instances  the  management 
of  such  cases,  especially  as  regards  their  family  relations,  the  relations  of 
husband  and  wife,  the  management  of  the  latter  during  pregnancy,  the 
delivery  and  subsequent  care  of  the  child,  the  necessary  attention  to  the 
safety  of  other  members  of  the  family^ — in  fact,  all  of  the  most  weighty 
responsibility — falls  upon  the  ordinary  medical  attendant.  It  is  therefore 
in  every  way  proper  that  the  condition  should  receive  some  notice  in  a 
system  of  general  medicine. 

A  proper  presentation  of  the  subject  of  hereditary  syphilis  involves  a 
consideration  of  the  vexed  question  as  to  the  mode  by  which  the  disease 
is  conveyed  from  parent  to  offspring.  That  it  may  be  so  transmitted  has 
been  generally  believed  since  the  doctrine  was  first  announced  by  Torclla 
at  the  end  of  the  fifteenth  century ;  and  the  facts  in  its  support  are  so 
numerous  and  convincing  that,  in  si)ite  of  a  few  distinguishes!  opponents 
— ^araong  whom  John  Hunter  was  the  most  conspicuous^ — it  has  been 
unhesitatingly  accei)ted  by  the  profession  down  to  the  present  day.  As 
regards  the  manner  of  transmission,  however,  controvei'sy  has  been  and 
stiil  is  rife.  Opposing  theories  have  been  constructed  and  ardently  sup- 
ported, differing  radically  as  to  essential  points,  often  resting  upon 
exceptional  or  anomalous,  and  still  oftener  upon  imperfectly  observed, 
cases.^ 

»  Works  of  John  Hunter,  vol.  ii.  p.  383. 

'  Parrot,  in  a  clinical  lecture  on  hypliilitic  abortion  {Le  Procjrh  Mtdlcah,  Nov.  3,  1S77, 
p.  798),  savs:  "The  infection  of  children  was  known,  but  iti*  true  orijjin  was  not  sus- 
pected. I'he  belief  of  (Jaspard  Torella  (14ii8)  and  Matthioli  (163ti)  that  it  came  from 
Ihe  Durbes  through  iLe  milk  waii  generally  accepted." 
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A  full  cousideration  of  these,  or  even  a  recapitulation  of  the  respective 
arguments  pro  and  con,  would  far  exceed  the  limits  allotted  to  the  present 
article,  and  we  will  confine  ourselves  simply  to  stating  the  questions  which 
most  nearly  concern  the  practical  physician,  and  the  conclusions  which 
the  accumulated  observation  and  experience  of  the  profession  seem  to 
justify.  The  points  bearing  upon  the  general  subject  of  hereditary 
syphilis  which  exercise  an  important  influence  upon  advice  or  opinions 
of  the  utmost  gravity  as  regards  the  happiness  and  well-being  of  the 
individual  or  family  may  be  enumerated  as  follows : 

1.  Is  syphilis  in  all  its  stages  transmissible  (a)  to  the  wife  or  husband, 
(6)  to  the  offspring  ?  Or,  in  other  words,  is  it  ever  proper  to  consent  to 
the  marriage  of  a  person  who  has  had  syphilis  ?  If  so,  under  what 
circumstances  ? 

2.  By  wliat  means  or  through  what  channels  can  the  disease  of  the 
parents  reach  the  child? 

3.  AY  hat  are  the  pathology  and  symptoms  of  hereditary  syphilis  ? 

4.  What  is  the  treatment — (a)  prophylactic,  ap])lied  to  the  parents,  and 
(6)  curative?     AVe  may  now  take  these  up  seriatim. 

No  more  important  questions  can  be  submitted  to  a  medical  man  than 
those  pertaining  to  the  marriage  of  syphilitics.  Involving  as  it  does  the 
welfare  of  many  individuals,  modifying  or  fixing  the  conditions  or  cir- 
cumstances of  one  or  more  lives,  his  opinion  should  be  exceptionally 
definite  and  well  grounded.  The  responsibility  of  advising  or  consenting 
to  the  marriage  of  a  person  who  has  once  had  syphilis  is  undoubtedly 
great ;  the  responsibility  of  prohibiting  it  is,  however,  no  less  so.  Mat- 
rimony is  the  natural  condition  for  tlie  majority  of  people.  Enforced 
celibacy,  especially  in  males,  brings  with  it  not  infrequently  a  long  train 
of  attendant  evils,  moral  and  physical.  It  will  not  do  to  assume  that 
professional  duty  is  properly  discharged  by  telling  all  ])atients  to  be  on 
the  safe  side  and  to  remain  single  for  fear  of  inoculating  wife  or  off- 
spring, unless  it  can  be  clearly  shown  that  there  is  a  definite  and  unavoid- 
able risk  in  every  case,  which  continues  throughout  life.^ 

According  to  Diday,  Paracelsus  (1529)  was  the  first  to  plainly  state  the  heredity  of 
syphilis :  "  Fit  morbus  hereditarius  et  transit  a  patre  ad  filium." 

Others  attribute  the  original  announcement  to  Augier  Ferrier  (1553),  and  it  seems  cer- 
tain that  he  was  first  to  specify  the  three  modes  of  infection  of  the  product  of  concep- 
tion :  "  La  semence  du  pere,  celle  de  la  mere,  et  la  contamination  de  la  mere  durant  la 
grossesse." 

Fallopius  in  a  posthumous  treatise  on  the  Mai  Fran9ais  (1566)  adds  the  authority  of 
his  name  to  this  view :  "  Pra^terea  videbitis  puerulos  nascentes  ex  foemina  infecta,  ut  fei'ant 
peccata  parentum,  qui  vedentur  semi  cocti." 

Ambroise  Pare  also  acquiesced  in  the  theory,  saying,  "Souvent  on  voir  sortir  les  petits 
enfants  hors  le  ventre  de  leur  mere,  ayant  ceste  maladie,  et  tost  apres  avoir  plusieurs  pus- 
tules sur  leur  corps ;  lesqueis  ^tant  ainsi  infectes,  baillent  la  verolle  a  autant  de  nourrices 
qui  les  allaictent." 

Subsequently,  Mauriceau,  Boerhaave,  and  Astruc  sustained  the  same  view,  which,  with 
the  single  exception  oi  Hunter,  had  no  prominent  antagonist. 

It  was  not,  however,  until  the  eighteenth  century  that  it  was  described  with  any  attempt 
at  detail  or  exactness  by  Rosenstein,  and  his  essay  is  loaded  with  erroi-s.  It  was  in  the 
foundling  hospitals  of  Paris  at  the  end  of  the  last  century,  in  the  wards  of  Salpetriere 
and  Bicetre,  and  in  the  hospitals  of  Vaugirard  and  in  the  Capucin  convents  of  tlie  Rue 
Saint  Jacques,  where  pregnant  women  and  nurses  attacked  with  syphilis  were  admitted, 
that  methodical  and  trustworthy  observations  were  made  (1780-1810)  by  Colombier, 
Despenieres,  Doublet,  Mahon,  Cullerier,  and  Bertin.  Since  then  the  history  of  the  dis- 
ease has  been  the  history  of  syphilis  itself. 

^  "The  surgeon  who,  on  account  of  past  syphilis,  forbids  marriage  to  an  otherwise  eli- 
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There  are  two  distinct  methods  of  arriving  at  an  answer  to  the  question 
under  discussion :  first,  by  considering  the  probabilities  in  regard  to  the 
essential  nature  of  syphilis;  and,  second,  by  carefully  weighing  the 
clinical  evidence  in  the  matter.  It  seems  evident  that  belief  in  any  par- 
ticular theory  of  S}i)hilis  assigning  it  to  this  or  that  class  of  disease  must 
have  an  important  influence  in  determining  the  opinion  which  is  held  as 
to  its  curability,  or  at  least  as  to  its  indefinite  transmissibility. 

If  the  late  symptoms,  the  so-called  tertiary  outbreaks  of  the  disease, 
are  held  to  be  evidences  of  the  presence  in  the  system  of  the  sj^ecific 
virus,  which  has  simply  remained  for  a  long  period,  perhaps  for  many 
years,  latent  or  quiescent,  and  which  is  thus  again  manifesting  its  power ; 
if  syphilis  is  believed,  accordingly,  to  be  a  practically  unlimited  disease, 
conforming  to  no  known  law  as  regards  its  duration,  corresponding  to  no 
other  infectious  or  contagious  malady  in  having  a  period  of  termination — 
more  or  less  delayed  perhaps,  or  more  or  less  indefinite,  but  still  invaria- 
bly present — ^at  which  time  either  the  particular  poison  or  the  suscepti- 
bility of  the  system  to  its  influence  has  become  exhausted ; — if  tertiary 
syphilis,  in  other  words,  is  regarded  as  simply  a  continuance  or  recurrence 
of  the  disease,  differing  in  no  essential  respect,  except  as  to  the  particular 
tissues  involved,  from  the  same  disease  in  its  early  stages,  it  is  difficult  to 
see  how  marriage  can  ever  be  conscientiously  recommended  to  a  person 
who  has  once  contracted  it. 

It  is  unfortunately  true  that  in  no  given  instance  is  it  safe  to  assure  a 
patient  of  further  complete  immunity  from  the  disease.  In  any  case, 
however  mild  in  its  course  or  under  whatever  treatment,  there  is  always 
an  element  of  doubt  as  to  the  development  of  subsequent  symptoms. 
The  probability  of  their  appearance  may  be  reduced  to  a  minimum,  the 
character  of  the  case  and  the  thoroughness  of  the  treatment  may  both 
seem  to  give  assurance  that  a  cure  has  been  comjilcted,  and  yet  both 
])atient  and  physician  may  be  mortified  and  annoyed  by  an  outbreak  of 
tertiary  lesions.  This,  I  think,  would  be  admitted  by  every  one  of  large 
exi)erience  with  the  disease,  and  indeed  furnishes  the  chief  argument  to 
those  who  deny  or  are  sceptical  as  to  its  curability.  If,  then,  it  were 
impossible  to  predict  with  any  sort  of  certainty  that  the  contagious 
and  highly  transmissible  stage  of  syphilis  would  terminate  during  the 
life  of  the  individual,  it  would  manifestly  be  unwise  to  permit  marriage, 
with  its  risk  of  inoculating  the  innocent  partner  and  the  consequent 
double  risk  to  the  off'spring. 

If,  however,  syphilis  is,  as  taught  by  Mr.  Hutchinson,^  one  of  the 
exanthemata,  having,  like  them,  a.  i)eriod  of  outbreak,  a  period  of  efflor- 
escence or  eruption,  and  a  period  of  subsidence,  and  followed,  like  them, 
by  certain  non-contagious  sequela,  which  we  call  the  tertiary  symj)toms, 
but  which  are  merely  relapses  or  degenerations  of  ])arts  affected  during 
the  secondary  stage,  it  becomes  evident  that  the  risk  of  transmission  to 
wife  or  husband  or  children  after  Hie  lapse  of  a  ccfiiam  interval  becomes 
greatly  reduced  or  almost  nil.     No  one  thinks  of  forbidding  marriage  on 

gible  man  must  remember  that  lie  forbids  it  at  the  same  time  to  some  woman,  who,  pos- 
sibly, if  well  informed  Jis  to  her  risks,  would  willingly  encounter  them Kespecting 

a  malady  so  a>mmon  na  syphilis,  while  it  is  often  our  duty  to  warn,  it  is  also  not  unfre- 
quentl^v  our  duty  to  encourage"  (Mr.  Hutchinson,  preface  to  the  English  translation  of 
rournler's  Syphilis  and  Man'i/ige,  p.  vii.) 
*  'The  London  Lancet,  Feb.  6,  187G;  lieynolds's  System  of  Medicine,  Am.  ed.,  p.  423. 
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account  of  n  previous  attack  of  small-pox  or  scarlet  fever  or  typhoid 
♦'ever,  even  altJiough  there  are  unpleasant  consequences  which  sometimes 
follow  these  diseases. 

Or  if  another  and  still  more  plausible  theory  of  syphilis  is  adopted, 
and  we  look  on  the  tertiary  period  as  one  of  contraction  or  obliteration 
of  lymphatics  due  to  long-continued  irritation  by  the  new  cell-growths  of 
the  secondary  stage,  which  from  the  very  onset  affect  those  vessels,  our 
views  will  be  materially  modified.  During  the  primary  period,  then, 
when  the  new  cells,  which  either  constitute  the  poison  of  syphilis  or  are 
its  carriers,  are  accumulating  at  the  site  of  original  inoculation,  constituting 
the  induration  of  the  chancre,  or  are  sloAvly  finding  their  way  into  the 
general  system  through  the  lymphatic  vessels,  proliferating  in  their  walls 
and  thickening  and  hardening  them,  or  during  the  secondary  period, 
when  they  are  rapidly  multiplying  in  all  the  tissues  of  the  body,  the  risk 
of  inocukxtion  or  transmission  would  be  manifestly  great.  When,  how- 
ever, by  destructive  metamorphosis  and  degeneration,  either  with  or 
without  the  aid  of  drugs,  they  have  been  eliminated  from  the  body,  the 
contagious  element  disappears  with  them ;  and  although  here  and  there 
throughout  the  body  some  important  lymphatic  trunk  may  have  under- 
gone irreparable  injury,  and  may  have  been  contracted  or  obliterated, 
permitting  of  the  accumulation  of  waste  products  until  the  node  or 
gumma  or  tubercle  which  we  call  a  tertiary  symptom  makes  its  appear- 
ance, yet  the  disease  has  lost  much  of  its  terror,  and  has  become  danger- 
ous only  to  the  patient  himself^ 

These  theories  are  only  alluded  to  by  way  of  elucidation  of  the  state- 
ment that  belief  in  one  or  the  other  of  them  has  an  important  bearing 
on  the  relation  of  syphilis  to  marriage,  and  because,  whichever  is  thought 
to  be  the  most  plausible,  they  equally  lessen  or  altogether  do  away  with 
a  certain  proportion  of  the  danger  formerly  thought  to  surround  the 
marriage  of  a  syphilitic  even  after  a  most  protracted  interval.  It  is  not 
necessary  to  accept  either  the  one  or  the  other  implicitly.  The  essential 
point  is  the  recognition  of  the  fact  that  modern  syphilographers,  as  a 
rule,  regard  the  tertiary  or  late  symptoms  as  indicative  of  damage  done 
during  the  active  period — as  relapses  or  sequelae,  and  not  as  fresh  out- 
breaks, of  a  highly  contagious  and  transmissible  disease.  Their  time  of 
appearance,  their  entire  want  of  symmetry,  their  non-contagiousness,  their 
non-inoculability,  all  favor  this  view,  and  we  may  now  see  what  evidence 
corroborative  of  it  may  be  obtained  from  clinical  facts. 

It  will  be  necessary,  in  the  first  place,  to  admit  that  there  seems  to  be 
but  little  doubt  in  the  minds  of  most  syphilographers  that  in  rare 
instances  s}^hilitic  children  have  been  born  to  parents  who  had  long 
passed  the  limits  of  the  secondary  period.  At  least  the  great  majority 
of  writers  upon  this  subject  speak  confidently  of  the  exceptional  occur- 
rence of  such  cases,  and  assert  that  syphilis  may  be  transmitted  during  any 
of  its  stages.^  If,  however,  we  come  to  look  for  positive  evidence  in  this 
respect,  we  will  find  very  little  that  is  entirely  satisfactory.  Cases  are 
reported,  to  be  sure,  in  which  eight,  ten,  twelve,  or  even  fifteen  or  twenty, 
years  afler  the  primary  sore,  syphilitic  patients  have  become  the  parents 

^  Clinical  Lectures  on  the  Phyfiwiogical  Pathology  and  Treatment  of  Syphilis,  by  F.  N.  Otis, 
M.D. ;  Syphilis,  by  V.  Cornil,  Am."ed.,  1882,  pp.  17-27. 
*  Belhomme  et  Martin,  Traite  de  la  Syphilis,  p.  413. 
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of  children  who  showed  unmistakable  indications  of  the  disease.  When 
we  examine  the  history  of  the  cases,  we  find  usually  that  many  important 
]K)iuts  are  omitted  without  which  it  is  impossible  to  be  certain  of  its  true 
character.  "Were  both  parents  originally  infected  ?  If  not,  has  a  recent 
case  of  syphilis  occurred  in  the  one  who  at  first  escaped  ?  If  they  were 
both  diseased  originally,  has  either  been  subsequently  re-infected? — a 
much  more  frequent  accident  than  has  been  commonly  supposed.^  (»n 
applying  these  tests  to  the  cases  in  question  it  will  be  found  that  few  if 
any  of  them  are  thoroughly  convincing.  Kassowitz's  obsers^ations,^ 
made,  it  must  be  remembered,  upon  persons  with  whom  no  mercurial 
treatment  had  been  employed,  seemed  to  show  that  the  average  limit  of 
transmissibility  was  about  ten  years,  after  which  time  healthy  children 
began  to  be  born.  His  observations  were,  however,  incomplete  in  many 
respects,  and,  like  all  such  investigations,  are  of  course  o])en  to  the  sus- 
picion of  intentional  deception  on  the  part  of  the  patients.^  Even  these 
cases,  however,  show  unequivocally,  as  do  all  which  have  ever  been 
recorded,  the  steady  diminution  of  the  transmissive  power  under  the 
influence  of  time  alone. 

I  have  said  that  the  majority  of  writers  seem  to  have  no  doubt  of  the 
long  continuance  of  this  transmissive  power  in  rare  eases.  There  are,| 
however,  a  few  notable  exceptions.  Fournier,  whose  immense  experi- 
ence and  acutcness  of  observation  entitle  his  opinion  to  the  utmost  con- 
sideration, says  that  in  cases  of  paternal  heredity  the  duration  of  tlu 
force  of  transmission  never  exceeds  at  the  maximum  three  or  four  years/ 
In  no  case  of  the  many  hundreds  he  has  observ^ed  has  he  known  a  S}'ph- 
ilitic  father  to  infect  a  child — the  mother  being  healthy — at  a  later  period 
than  the  one  mentioned.  And  he  is  equally  positive  that  the  gradual  dimi- 
nution and  final  extinction  of  the  syphilitic  reaction  of  the  parents  upon 
the  children  is  a  veritable  pathological  law,  "absolutely  demonstrated.'^^ 

;M.  Mireur,  a  careful  and  accurate  observer,  records^  a  striking  instance 
in  which  in  the  history  of  a  couple,  both  syphilitic  and  untreated,  eight 
pregnancies  occurred.  The  first  resulted  in  abortion  at  fifth  month ;  the 
second,  in  abortion  at  seventh  month ;  the  third,  in  a  stillbirth ;  the 
fourth,  a  syphilitic  child  dying  in  one  mouth ;  the  fifth,  in  a  syphilitic 
child  dying  in  forty-five  days ;  the  sixth,  seventh,  and  eiglith.  in  living, 
healthy  children.  To  me  the  most  interesting  fact  in  the  whole  relation 
is  that  during  a  portion  of  the  time,  and  immediately  after  the  last  three 
pregnancies,  which  resulted  in  the  birth  of  healthy  children,  both  hus- 
band and  wife  manifested  grave  tertiary  syphilitic  symptoms — gummata, 
tubercles,  ulcers,  etc.  This  is  direct  evidence  of  the  strongest  kind  in 
favor  of  the  view  that  syphilis  ceases  to  be  transmissible  by  heredity  at 
the  end  of  a  certain  period,  as  we  know  that  it  ceases  to  be  contagious  or 
inoculable. 

M.  Ricord  long  ago,^  and  even  before  him  Astnic  and  Doublet,®  had 

•  Comil,  op.  r»7.,  p.  20.  '  DU  Vererhung  der  St/philis,  Wien,  1876. 

•  See  also  Hutchinson,  Brithh  and  Foreign  Med.-Chir.  Bev.,  Oct.,  1877.^ 

•  Syphilis  and  Marriage,  Am.  ed.,  |>.  87. 

•  Op.  eit.,  p.  88.  Of  course  when  both  parents  are  diseased  a  somewhat  longer  period 
of  activity  is  to  l>e  expe<-ted  for  tlie  iM)ison. 

•  Eftxai'ftur  ClUredili  dp  la  Syphib\  Those  de  Paris,  1867,  p.  91. 
'  Traite  jmitinue  des  MnUtdies  viu6riennej<y  Paris,  1838,  p.  644. 

•  Legendre,  IsuuveUes  Rechcrcheit  aur  les  SyphUid&i,  1841  (quoted  by  Belhomme  et  Martin). 
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promulgated  tlie  same  theory,  RIcord  asserting  that  in  the  tertiary  stages 
the  only  effect  of  the  disease  upon  the  children  was  so  to  modify  their 
organization  and  temperament  as  to  expose  them  to  developments  of  a 
scrofulous  character— a  view  of  the  relation  between  syphilis  and  struma 
which  has  been  so  ably  supported  in  our  own  day  by  Professor  Gross. 

!M.  Bazin  also^  denies  absolutely  that  tertiary  syphilis  is  any  more 
transmissible  than  it  is  communicable  in  other  ways,  although  he  fails  to 
give  his  reasons  for  this  belief. 

Hill  and  Cooper  state  ^  that  the  transmissive  power  continues  as  long 
as  the  secondary  eruptions  are  present,  but  usually  ceases  when  the  ter- 
tiary stage  is  reached. 

Van  Buren  and  Keyes^  believe  that  fathers  with  tertiary  syphilis  cer- 
tainly, as  a  rule,  procreate  non-syphilitic  children ;  and  in  speaking  of 
tlie  fact  that  when  the  mother  has  syphilis  the  child  is  generally  infected, 
they  except  the  later  tertiary  stages. 

Bumstead*  and  Taylor  say  that  without  mercurial  treatment  the  dan- 
ger of  transmitting  the  disease  to  oifspring  usually  persists  up  to  the 
fourth  year  of  syphilitic  contagion. 

Mr.  Lane  says:^  ^^It  is  certainly  the  rule  that  when  the  parents  have 
fully  reached  the  tertiary  stage  the  children  born  to  them  are  free  from 
all  signs  of  syphilis.'^ 

Mr.  Hutchinson  says : ^  "It  is  almost  an  acknowledged  law  that 
parents  in  the  late  tertiary  stages  do  not  transmit  taint.^^ 

It  will  be  seen  from  the  foregoing  extracts,  which  might  be  greatly 
multiplied,'^  that  there  is  a  strong  tendency  on  the  part  of  many  authors 
to  limit  more  or  less  strictly  the  period  of  transmissibility  of  syphilis 
even  when  the  disease  is  allowed  to  progress  without  treatment.  As  to 
the  facts  that  it  becomes  milder  with  time,  both  in  parents  and  oifspring, 
that  it  ceases  to  be  conveyed  from  husband  to  wife  or  vice  versa,  that 
with  each  succeeding  year  after  the  termination  of  the  secondary  period 
the  chances  of  escape  of  the  product  of  conception  increase  in  a  rapidly 
augmenting  ratio, — there  is  no  difference  of  opinion  whatever.  Neither 
is  it  seriously  disputed  that  the  length  of  time  during  which  the  disease 
remains  active,  as  well  as  the  degree  of  its  activity,  may  be  markedly 
and  beneficially  influenced  by  the  administration  of  mercurial  treatment. 
Under  proper  medication  patients  who  have  rashly  or  disobediently 
married  in  the  height  of  the  secondary  period  have  been  enabled  to 
escape  the  danger  of  transmission  either  to  spouse  or  offspring — have,  in 
fact,  had  cliildren  born  healthy  and  who  never  subsequently  manifested 
any  symptoms  of  the  disease. 

I  may  add  that  my  own  experience  seems  to  confirm  the  views  which  have 
thus  been  set  forth.  I  have  notes  of  all  my  cases  occurring  in  private  practice 
in  a  large  city — some  of  them,  I  regret  to  say,  among  personal  friends  or 
acquaintances,  some  of  them  in  our  own  profession — and  have  repeatedly 

*  Lemons  sur  les  Syphilides,  1859,  p.  35. 

'  Syphilis  and  Local  Contagious  Dmorders,  London,  1881,  p.  62. 

•  Genito-urinary  Disease  and  Syphilis,  1874,  p.  521. 

*  Venereal  Diseases,  1879,  p.  739.  ^  Lectures  on  Syphilis,  London,  1881,  p.  65 

•  The  Med.  Press  and  Circular,  Aug.  2,  1882,  p.  85. 

'  M.  Diday,  Traite  de  la  Syphilis  des  Nouveau-nes,  Paris,  1854,  p.  183 ;  M.  Berlin,  Traiie 
de  la  Malaxlie  venerienne  chez  les  Nouveau-nes,  Paris,  1870,  p.  142;  M.  Bazin,  op.  ci7.,  p. 
1^4 ;  M.  Roger,  i'  TTnion  Medicale,  1865,  t.  i.  p.  147  (quoted  by  Fournier). 
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given  permission  to  men  to  marrv  or  to  resume  marital-  relations  after 
three  years  or  tliree  years  and  a  half  of  mild  mercurial  treatment,  to 
which  during  the  last  six  months  or  a  year  had  been  added  iodide  of 
potassium.  In  many  instances  healthy  children  have  been  born  :  in 
none,  so  far  as  I  know,  has  the  wife  or  mother  been  directly  infected. 
There  have  been  a  few  doubtful  cases  in  which  premature  deliveries  or 
stillbirths  have  occurred,  but  in  nearly  eveiy  such  instance  there  seemed 
to  be  other  and  entirely  competent  causes  for  the  accident ;  and  in  none 
of  them,  as  I  learned  from  the  father  or  from  the  obstetrician  in  attendance, 
were  the  children  the  subjects  of  unmistakable  syphilitic  symptoms. 

As  to  the  exact  time  at  which  it  is  safe  to  permit  marriage,  and  as  to 
the  proper  treatment  before  and  after  that  event,  it  is  hardly  possible  in 
an  essay  like  this  to  enter  into  many  details.  Yet  so  much  is  involved 
in  the  answer  to  our  first  question  that  it  may  not  be  altogether  out  of 
place  here  to  indicate  briefly  the  views  of  the  writer  as  to  general  methods 
of  treatment.  This  is  the  more  proper  because  in  every  case  of  suspected 
syphilis  in  a  new-born  child,  in  every  case  of  threatened  or  actual  abor- 
tion or  miscarriage  in  the  wife  of  a  man  who  has  at  some  time  in  his  life 
had  syphilis,  these  questions  will  present  themselves,  and  the  answers  to 
them  will  greatly  influence  not  only  the  diagnosis  and  prognosis,  but  even 
the  treatment,  of  such  cases. 

1.  In  the  first  place,  then,  the  diagnosis  of  syphilis  should  have  been 
assured.  Xo  venereal  sore  can  with  certainty  be  pronounced  to  be  syph- 
ilitic before  the  occurrence  of  general  constitutional  symptoms,  either  the 
(iarly  cutaneous  eruptions  or  at  least  the  general  glandular  involvement. 
Treatment  begun  prior  to  these  developments  leaves  the  whole  case  open 
to  the  suspicion  of  mistaken  diagnosis.^ 

2.  The  drug  which  should  at  once  be  begun  when  the  character  of  the 
case  is  fully  recognized  is  mercury  in  one  of  its  various  forms.  It  may 
be  given  by  the  mouth,  by  inunction,  by  vaporization,  by  hypodermic 
injection,  according  to  the  preferences  of  the  physician  or  patient ;  but, 
however  administered,  it  should  be  given  in  sufficient  quantity — i.  e.  in 
each  case  the  full  physiological  dose  of  that  particular  patient  should  be 
employed.  To  ascertain  this  the  amount  used  should  have  been  gradually 
increased  until  commencing  symptoms  of  salivation  are  produced,  when 
it  should  be  diminished  about  one-half. 

3.  The  quantity  which  has  been  thus  determined  should  be  given  con- 
tinuously, or  stopping  only  for  the  management  of  intercurrent  complica- 
tions, for  at  least  eighteen  months.  If  during  this  time  new  syphilitic 
symptoms  make  their  appearance,  the  dose  should  be  temporarily  raised 
until  they  have  vanished,  when  it  should  be  brought  down  again  to  the 
original  amount. 

4.  At  the  end  of  eighteen  months  or  two  years  small  doses  of  iodide 
of  potassium  should  be  added  to  the  mercurial,  and  this  mixed  treatment 
ehould  be  persevered  in  for  six  months  or  a  year  longer,  or  should  be 

*  "  It  IB  unsafe  to  predict  confidently  that  anv  venereal  ulcer,  even  a  soft  sore  attended 
with  suppurating  bubo,  will  entail  no  further  consequences.  There  is  a  strong  probability 
that  an  induratcxl  sore  will  prove  infecting;  and  there  is  a  probability,  though  not  nearly 
BO  strong,  that  a  soft  suppurating  sore  will  not ;  but  exceptions  to  both  these  general  rules 
will  be  met  with,  and  there  is  really  no  alwolute  proof  of  the  infecting  nature  of  any 
given  sore  but  the  fact  of  infection  itself"  {Lectures  on  Syphilis,  James  S.  Lane,  London. 
1881,  p.  23). 
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etill  further  prolonged  if  during  that  time  any  evidence  of  syphilis  is 
seen. 

5.  At  the  end,  then,  of  from  two  to  three  years,  if  no  symptom  has 
been  seen  for  six  months  or  a  year,  treatment  may  be  stopped  and  the 
patient  kept  under  observation  for  a  year ;  and  if  during  that  time  no 
svmptom  develops  he  may  consider  himself  as  in  all  probability  cured. 
Any  course  of  treatment  less  thorough  than  this  should  be  set  down  as 
insufficient  to  afford  any  reasonable  presumption  of  further  immunity 
from  the  disease. 

There  is  evidence  to  prove,  on  the  other  hand,  that  this  plan  of  treat- 
ment, rigidly  carried  out,  results  in  the  majority  of  cases  in  curing  the 
disease,  or  at  any  rate  in  putting  the  patient  in  such  condition  that  he 
may  with  safety  marry  and  may  expect  to  have  healthy  children. 

To  recapitulate :  Syphilis  after  a  certain  period,  not  extending  much 
over  four  years  where  the  disease  is  allowed  to  run  its  own  course,  and 
probably  much  reduced  by  treatment,  ceases  to  be  a  contagious  disease ; 
and  at  about  the  same  time  or  some  time  after  loses,  in  the  majority  of 
cases,  its  capability  of  being  transmitted. 

As  there  are  probably  exceptions  to  the  rule  that  this  power  of  trans- 
mission disappears  spontaneously  within  any  specified  time,  it  is  nevei 
safe  to  trust  altogether  to  the  unaided  efforts  of  nature,  but  a  vigorous 
and  sufficient  specific  treatment  must  be  employed. 

Given,  however,  the  lapse  of  a  sufficient  time — say  from  three  to  four 
years  as  a  minimum — the  history  of  a  proper  and  continuous  plan  of 
treatment,  and  the  absence  for  a  year  or  more  of  any  specific  symptoms 
whatever,  and  the  risks  of  marriage  are  so  reduced  as  probably  to  war- 
rant a  careful  physician  in  permitting  it.^  And  conversely,  of  course — 
and  this  constitutes  the  reason  for  introducing  the  foregoing  matter  into  a 
])aper  on  hereditary  syphilis — in  any  doubtful  case  where  such  a  history 
can  be  elicited,  and  where  all  these  precautions  have  been  observed,  it  is 
improbable  that  any  taint  of  syphilis  has  been  transmitted. 

Beyond  this  in  positiveness  of  assertion  it  is  not  safe  to  go.  There 
may  be  exceptions  to  these  as  to  most  other  hygienic  or  therapeutic  rules, 
but  they  will  surely  be  of  excessive  rarity. 

*  This  refers,  of  course,  to  an  ordinary  case  of  syphilis.  If  the  symptoms  have  been 
unusually  grave,  if  the  deeper  tissues  or  the  viscera  have  been  seriously  involved,  if 
cerebal  or  spinal  complications  have  occurred,  the  situation  is  of  course  much  more 
prave,  and  no  step  should  be  taken  without  the  most  thoughtful  deliberation.  The  work 
of  Fournier  already  alluded  to  {SypkUis  and  Marriage)  furnishes  an  admirable  guide 
under  these  circumstances. 

Mr,  Frederick  Lowndes,  surgeon  to  the  Liverpool  Dock  Hospital  {Lancet,  July  8, 
1882),  says :  "  Each  ca^e  must  be  judged  on  its  own  merits.  When  the  constitution  is  good, 
and  there  has  been  sufficient  specific  treatment,  marriage  may  be  permitted  within  a  much 
[shorter  period  than  ^L  Fournier  suggests,  and  with  safety.  Syphilis  alone  and  syphilis 
combined  with  scrofula  are  two  very  diflerent  foes  to  contend  with,  and  if  our  patient  be 
of  a  scrofulous  temperament  a  delay  even  longer  than  M.  Fournier's  may  be  desirable." 

He  quotes  Dr.  Thomas  Edward  Beatty  in  an  address  at  the  annual  meeting  of  the 
British  Medical  Association  at  Leeds  in  1869:  "  Mercury  given  to  the  man  when  first 
diseased  would,  I  firmly  believe,  have  prevented  this  terrible  calamity — i.  e.  the  syphilitic 
infection  of  the  wife ;  and  1  would  now  humbly  suggest  to  all  who  undertake  the  treat- 
ment of  venereal  disetuse  that  if  they  have  a  certainty  that  their  patients  will  remain 
celibate  all  their  lives,  they  may  heal  up  their  sores  and  dispel  their  eruptions  and  sore 
throats  in  any  manner  they  like,  but  that  they  have  no  riglit  to  expose  the  pure,  inno- 
cent, high-minded  females  of  society  to  contamination  by  marrying  men  treated  without 
mercury." 
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Before  considering  the  methods  by  which  syphilis  can  reach  the  child 
from  one  or  the  other  of  its  parents,  it  may  be  well  .to  mention  the  modes 
in  wliich  they  can  infect  each  other. 

Tlie  father  can  derive  syphilis  from  the  mother  only  in  the  usnal  way 
— L  e.  by  contagion  through  a  breach  of  surface  permitting  of  the  direcjt 
absorption  of  the  poison,  the  development  of  the  disease  being  attended 
by  the  usual  phenomena — chancre,  lymphatic  enlargement,  skin  erup- 
tions, etc.  The  woman  n^ay — and  in  the  vast  majority  of  cases  does — 
acquire  the  disease  from  the  husband  in  a  similar  manner.  But  there 
seems  to  be  good  reason  for  believing  that  she  may  also  become  infected 
through  the  medium  of  the  child,  who  receives  its  syphilis  directly  from 
the  father,  the  mother  up  to  the  time  of  conception  having  escaped  con- 
tagion. More  than  this,  it  appears  to  be  highly  probable  ^  that  no  woman 
ever  bears  a  syphilitic  child  and  remains  herself  absolutely  free  from  the 
disease. 

The  existence  of  this  form  of  infection — syphilis  by  conception — has 
been  vehemently  denied  by  many  authors^ — by  some  on  the  theoretical 
grounds  that  as  the  essential  elements  or  carriers  of  the  syphilitic  virus 
have  been  shown  to  be  cells  or  protoplasmic  particles,  and  as,  after  con- 
ception, the  embryo  is  supplied  with  serum,  but  not  with  cells  of  any 
kind,  it  is  impossible  that  syphilis  can  be  conveyed  either  to  or  from  it  ;* 
l)y  others  on  reported  observations  of  numerous  cases  in  which  mothers 
who  have  been  delivered  of  syphilitic  children  have  shown  no  evidences 
of  the  disease. 

It  would  appear,  however,  that,  setting  aside  arguments  based  on  theo- 
retical considerations,  the  weight  of  clinical  evidence  is  altogether  in  favor 
of  the  frequent,  if  not  the  invariable,  contamination  of  the  mother 
through  the  medium  of  the  foetus.  No  physician  of  large  experience 
in  this  class  of  cases  can  fail  to  have  seen  some  in  which  the  husband, 
liaving  had  syphilis  and  having  married  after  an  insufficient  interval  or 
an  imperfect  course  of  treatment,  has  infected  his  wife  with  the  disease, 
although  at  the  time  no  discoverable  symptom  is  to  be  found  upon  his 
body — no  abrasion,  sore,  mucous  patch,  no  lesion  of  continuity  or  sus- 
])icious  point  of  any  description.  An  equally  careful  insj^ection  of  the 
woman  will  also  in  such  cases  be  attended  by  negative  results — no  initial 
lesion,  no  spot  of  induration,  no  adenopathy  being  at  all  discoverable — 
and  yet  »he  will  be  found  with  unmistakable  evidences  of  constitutional 
hyphilis.*  There  is  a  clue  to  all  such  cases  which  will  immediately 
resolve  the  difficulty.     In  every  instance,  providing  that  no  mistake  has 

The  Ptrongest  arjjiiment  against  the  theory  that  every  woman  who  has  liad  a  syphi- 
litic child  has  herself  been  inrectcd  lies  in  the  existence  of  cases  like  the  following,  sev- 
eral of  which  have  l^een  obsorve<l :  The  wife  of  a  man  having  active  but  untreated  syph- 
ilis gives  birth  to  one  or  two  syphilitic  children,  she  herself  developing  no  symptoms. 
Later,  the  husband  is  placetl  on  mercurial  treatment.  She  then  conceives  and  gives  birth 
to  a  healthy  chihi.  He  st<»ps  treatment,  and  she  again  bears  a  syphilitic  child,  which  on 
his  resuming  his  niercurial  course  is  followed  by  another  healthy  infant.  Such  cases  cer- 
tainly indi(aite  that  the  syphilis  of  the  mother,  if  any  exists,  is  incapable  of  transmission 
to  the  chihl,  as  the  eflect  of  the  treatment  of  the  father  is  too  direct  and  unvarying  to 
admit  of  doubt. 

'  Kassowitz,  Von  Baerenspnmg,  Bidenkap,  and  others. 

*  Bumstead  and  Taylor,  op.  cit„  p.  742. 

*  F<»r  a  typical  ctise  see  (^tlh-Mn  Wurku,  New  Sydenham  Society,  London,  18S1,  p.  2''53. 
From  that  <late  to  this  hundreds  ol  such  caiies  have  been  observed,  and  it  would  be  idle 
tu  refer  to  them. 


I 


HEREDITARY  SYRIIILIS.  203 

hceii  made  and  tliat  both  husband  and  wife  are  really  free — the  one  from 
any  contagious  lesion,  the  other  from  any  evidence  of  a  present  or  pre- 
vious i)rimary  sore — it  will  be  found  that  pregnancy  has  occurred ;  that 
the  woman  has  either  been  delivered  of  a  syphilitic  child  or  has  had  an 
abortion  or  miscarriage  at  some  time  before  the  outbreak  of  the  symp- 
toms of  syphilis.  Altliough  I  am  firmly  convinced  that  this  is  a  state- 
ment of  facts  based  upon  careful  clinical  observation,  and  although  this 
view  has  received  the  unqualified  endorsement  of  no  less  an  authority 
than  Fournier/  it  is  yet  strongly  combated  by  many  excellent  authorities. 
They  say  in  re})ly  to  the  above  arguments  that  the  reported  cases  are  open 
to  just  criticism,  that  trifling  and  unnoticed  lesions  of  the  father — chafes 
or  abrasions  almost  microscopic — suffice  to  transmit  it  on  his  part ;  while 
as  an  explanation  of  the  supposed  absence  of  the  primary  lesion  in  the 
mother  they  plead  the  well-known  difficulty  of  discovering  it  in  women 
under  any  circumstances. 

Another  argument,  however,  which  seems  to  me  to  be  unanswerable 
lies  in  the  application  to  the  case  in  question  of  the  well-known  "  law  of 
Colles,"  which  from  the  date  of  its  first  enunciation  by  its  distinguished 
expounder  in  1837  down  to  the  present  day  has  been  found  to  be  abso- 
lutely without  exception.  I  know  of  no  other  statement  in  reference  to 
disease  which  is  at  once  so  sweeping  and  comprehensive  in  its  bearings 
and  so  completely  substantiated  by  clinical  experience.  It  may  be  given 
in  his  own  words :  "  One  fact  well  deserving  our  attention  is  this :  that 
a  child  born  of  a  mother  who  is  without  obvious  venereal  symptoms,  and 
which,  without  being  exposed  to  any  infection  subsequent  to  its  birth, 
shows  this  disease  when  a  few  weeks  old, — this  child  will  infect  the  most 
healthy  nurse,  whether  she  suckle  it  or  merely  handle  and  dress  it ;  and 
yet  this  child  is  never  known  to  infect  its  own  mother,  even  though  she 
suckle  it  while  it  has  venereal  ulcers  of  the  lips  and  tongue."^ 

As  to  the  absolute  and  unvarying  truth  of  this  law  there  is  no  excuse 
for  a  shadow  of  doubt.  To  quote  Mr.  Hutchinson  :  "  It  has  received 
the  assent  of  every  authority  who  has  written  on  the  subject  since  it  was 
announced.  It  has  attracted  attention  both  at  home  and  abroad,  and  I 
am  not  aware  that  a  single  exception  to  it  has  been  recorded.^  We  have 
all  of  us  seen  chancres  on  the  nipples  of  wet-nurses.  They  are,  indeed, 
not  very  infrequent.  We  have,  however,  none  of  us  seen  such  on  those 
of  the  mothers  of  infected  children.  Let  us  remember  that  it  is  very 
unusual  to  put  a  syphilitic  infant  out  to  wet-nurse — a  thing  which  on 
prudent  physician  would  ever  permit — and  that,  probably,  for  one  so 
nursed  a  hundred  are  suckled  by  their  mothers,  and  we  can  appreciate 
the  weight  which  this  entire  absence  of  proof  that  mothers  ever  suffer 

^  Op.  ciL,  pp.  2G-30.  He  confesses  to  complete  ifj^norance  as  to  the  precise  method  by 
wliicli  this  contagion  takes  place,  whether  by  ])oisoning  of  the  fecundated  ovnle  at  the 
moment  of  conception  (the  tbeory  of  Von  Baerensprung)  or  by  exchanges  of  the  utero- 
])lacental  circulation,  and  regards  the  various  hypotheses  upon  these  points  as  witixout 
practical  value. 

'  The  Works  of  Abraham  Colles,  edited  by  Robert  McDonnell,  the  New  Sydenham  Soci- 
etv,  London,  1881,  chap.  xiii.  p.  287. 

»  The  cases  of  Cazenave  (1847),  Cocchi  (1858),  Miiller  (1861),  Ranke  (1878),  Guibout 
( 1879),  Scarenzio  (1880),  and  Zingales  (1882),  are  defective  in  important  particulars,  the 
lirst  two  so  nuich  so  as  to  render  them  valueless.  Kanke's  case  is  by  far  the  strongest  yet 
recorded,  but  lacks  fulness  and  rests  upon  his  unsupported  testimony.  (See  Jiili  and 
Cooper,  op.  ciL,  p.  55,  and  Souvcau  Diet,  de  Med.  et  de  Chir.,  vol.  xxiiv.  p.  687.) 
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bears.  It  amounts,  I  think,  to  all  but  proof  that  they  are  absolutely 
insusceptible.^ 

There  can  be  but  one  rational  explanation  of  these  facts — viz.  that  tlie 
mothers  who  have  thus  acquired  an  immunity  have  done  so  by  first  ac- 
quiring the  disease.  It  may,  in  those  cases  where  no  secondary  symptoms 
appear,  be  in  a  modified  form,  due,  as  suggested  by  Mr.  Hutchinson,  to 
some  heteromorphism  or  alternation  of  generations  on  the  part  of  a  spe- 
cific fungus,  or  to  the  excessively  small  quantity  of  the  poison  which  finds 
its  way  from  child  to  mother,  or  to  some  other  obscure  cause  with  which 
we  need  not  now  concern  ourselves.  It  is,  at  any  rate,  no  more  myste- 
rious than  the  protective  influence  of  vaccine  in  small-pox,  and  when  one 
is  rationally  explained  doubtless  the  other  will  be  found  to  be  closely 
allied  in  its  mode  of  action.  The  fact  which  interests  us  at  present  is 
that  it  is  in  the  highest  degree  improbable  that  anything  but  some  form 
of  syphilis  itself  could  afford  this  entire  protection,  and  that  it  is  not  in 
the  least  unreasonable,  but,  on  the  contrary,  logical  and  consistent  with 
all  the  known  facts,  to  suppose  that  while  in  some  cases  no  observable 
symptoms  might  be  produced,  in  others  where  the  cause  was  the  same, 
but  more  active,  or  the  powers  of  resistance  less,  the  usual  constitutional 
phenomena  would  be  developed. 

We  may  conclude,  then,  that  the  husband  may  infect  his  wife — (1)  In 
the  usual  manner  or  by  direct  contagion;  (2)  through  the  medium  oi  the 
child,  or  at  any  rate  by  the  production  of  conception. 

The  theory  upheld  by  Von  Baerensprung,  that  the  syphilis  of  the 
mother  is  imparted  to  her  at  the  moment  of  impregnation,  the  disease 
being  impressed  upon  the  fecundated  ovule,  does  not  materially  conflict 
with  the  above  views,  conception  being  in  either  case  the  essential  factor, 
but  in  the  latter  instance  the  intervention  of  the  foetus  itself  not  being 
necessary.  It  has  to  support  it  the  clinical  fact  that  in  those  cases  where 
syphilis  appears  during  pregnancy  the  outbreak  of  symptoms  occurs  at 
about  the  ninth  or  tenth  week  after  the  date  of  conception,  or  a  period 
which  closely  corresponds  to  that  of  the  appearance  of  general  symptoms 
afler  exposure  to  ordinary  contagion — allowing  about  three  weeks  for  the 
so-called  incubation  of  the  chancre  and  six  weeks  for  the  secondary  incu- 
bation.^ 

>  Dr.  J.  N.  Hyde  suggests  (Archives  of  Dermatology,  April,  1878,  p.  103)  that  "the  full 
weight  of  Colles's  law  is  to  be  estimated  in  connection  with  the  question  wliether  tlie 
child  whose  hereditary  syphilis  is  derived  from  the  mother  exclusively  is  capable  of 
infecting  its  healthy  father;  and  if  no  instance  of  this  latter  can  be  adduced  a  higher  law 
becomes  defined — viz.  that  the  child  whose  hereditary  syphilis  is  transmitted  by  one 
parent  only  is  incapable  of  infecting  either."  lie  explains  this  hypothetical  immunity, 
in  which  he  seems  to  believe,  by  saying  that  **  it  is  probably  due  to  the  fact  that  tlie 
syidiilis-bearing  cell-element  cannot  readily  be  implanted  upon  the  soil  from  which  it 
sprang — a  fact  illustrated  by  the  infecun<lity  of  consanguineous  marriages  and  the  non- 
auto-inoculability  in  general  of  the  primary  lesion  of  syphilis."  When,  however,  wo 
exclude  the  large  nmnber  of  cases  in  which  the  father  is  already  syphilitic,  and  remem- 
ber that  in  the  others  the  ccmtact  between  him  and  the  child  is  slight,  infrequent,  and 
fleeting — being  usually  limited  to  an  occasional  kiss  or  caress — it  does  not  seem  strange 
that  no  instances  of  such  infection  have  lH>en  reported;  nor  does  the  fact  seem  at  all 
worthy  of  being  made  the  foundation  of  a  general  law. 

^  This  has  been  shown  not  only  by  Von  Baerensprung  (Die  Tleredltare  Syphilis),  but  also 
by  Diday,  whose  observations  were  intended  to  prove  the  possibility  of  syphilis  being  de- 
rived from  the  child  by  the  mother — "choc  en  rctour."  In  24  cases  the  period  at  wliich 
the  first  eruption  appeared  in  the  mother  averaged  sixty-five  days  after  conception;  onljf 
once  did  the  first  signs  appear  after  the  fourth  month  of  pregnancy. 
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It  may  also  be  said  to  be  rendered  probable  by  the  following  line  of 
argument : 

Colles^s  law,  which  is  without  exception,  demonstrates  that  every  woman 
who  has  had  a  syphilitic  child  has  been  herself  infected,  even  if  she  has 
had  no  observable  symptoms ;  ^ 

Cases  are  recorded,  however,  in  which  a  woman  having  given  birth  to  one 
or  more  syphilitic  children,  and  therefore  herself  syphilitic,  bears  healthy 
ones  in  consequence  of  specific  treatment  administered  to  the  father  before 
and  during  the  period  of  conception,  she  remaining  untreated;^ 

The  determining  cause,  tlierefore,  of  tlie  syphilis  of  the  child  is  not 
the  syphilis  of  the  mother,  but  the  condition  of  the  fecundating  germ  of 
the  father ;  and,  as  a  corollary. 

The  determining  cause  of  the  syphilis  of  mothers  in  whom  the  disease 
follows  conception  is  not  by  infection  from  the  foetus  through  the  utero- 
placental circulation^  or  otherwise,  but  is  the  diseased  male  procreative 
cell  which  becomes  blended  with  the  female  ovule.* 

If  the  premises  are  admitted  the  conclusions  seem  irresistibly  to  follow. 

There  is  no  proof  whatever  that  the  semen  of  a  syphilitic  man  is  con- 
tagious or  can  transmit  tlie  disease  in  any  but  the  way  above  discussed. 
On  the  contrary,  it  has  been  shown  experimentally^  that  it  is  entirely 
innocuous  and  non-inoculable. 

All  other  theories  as  to  methods  of  contagion  are  so  entirely  hypo- 
thetical and  unsupported  by  trustworthy  evidence  that  we  can  afford  to 
disregard  them. 

We  may  now  consider  the  ways  by  which  syphilis  reaches  the  child, 
and  they  may  be  broadly  classified  into — 

1.  By  descent  from  the  father. 

2.  By  descent  from  the  mother. 

3.  By  direct  infection. 

As  a  matter  of  course,  the  influence  of  the  father  upon  the  child,  so 
far  as  regards  heredity,  ceases  at  the  moment  of  conception ;  or,  to  be 
more  exact,  no  subsequent  condition  of  the  male  parent,  no  development 
or  acquirement  of  disease,  can  exert  any  further  effect.  That  the  existence 
of  active  syphilis  in  the  fatlier  may  result  in  the  transmission  of  the  mal- 
ady to  the  child  can  hardly  be  doubted.     To  be  sure,  there  are  numerous 

^  It  is  obviously  no  explanation  of  the  law  of  Colles  to  say  that  "  it  would  seem  to  indi- 
cate that  the  escape  of  the  mother  is  due  to  some  occult,  undisceniible  change  in  her  sys- 
tem "  (Bumstead  and  Tavlor,  op.  ciL,  p.  745). 

2  See  foot-note,  p.  262. 

'  On  account  of  the  absence  of  cellular  elements  in  the  fluid  interchanged. 

*  An  elaborate  paper  by  Fraenkel  {Archiv  fiir  Gynaekologie,  1873,  vol.  v.  p.  1),  based 
on  twenty-one  cases  of  childbirth,  was  written  to  prove  by  the  condition  of  the  placenta 
that  direct  infection  of  the  cliild  by  the  father  was  possible  without  the  participation  of 
the  mother,  and  that  when  the  latter  became  infected  it  was  througli  the  medium  of  the 
child  {choc  en  retour).  In  fourteen  of  his  cases  the  specific  change  in  the  placenta  began 
in  the  foetal  portion  or  affected  it  exclusively.  These  cases,  liowever,  as  analyzed  by  Hill 
and  Cooper  [op.  cit.,  p.  57),  are  altogether  defective  in  important  particulars.  Of  course 
to  sustain  his  tlieory  there  should  be  indubitable  evidence  that  the  fathers  were  syphilitic, 
and  that  tlie  mothers  were  not  so.  So  far  from  this  being  the  case,  but  one  of  the  fathers 
was  known  to  be  syphilitic,  while  two  of  the  mothers  had  evidences  of  constitutional  syph- 
ilis at  the  date  of  childbirth,  and  nine  others  had  markedly  suspicious  histories.  The 
lesions  of  the  placenta  which  are  thought  to  be  syphilitic  consist  in  the  development  of 
papular  or  gummatous  growths  which  give  rise  secondarily  to  inflammatory  troubles  affect- 
ing either  the  placenta  itself  or  the  placenta  and  the  uterine  mucous  membrane. 

^  Mii"«ur,  Annales  de  Uerm.  et  Syph.,  1876,  p.  77. 
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examples  of  cases  where  both  wife  and  child  have  escaped  though  the 
husband  showed  at  the  time  of  conception  very  active  secondary  lesions. 
These,  however,  are  exceptions,  and  do  not  in  the  least  invalidate  the  rule 
that  it  is  ix)ssible  for  a  father  to  hand  the  disease  directly  to  his  child. 
There  is  no  other  possible  interpretation  of  the  cases  already  alluded  to 
in  which  succesi^ive  pregnancies  in  the  same  woman  alternately  resulted  in 
licidthy  or  in  syphilitic  children  according  as  the  father  was  or  was  not 
kei>t  under  specific  treatment.  Other  arguments  might  be  advanced,  but 
that  seems  to  me  conclusive. 

The  relative  effect  of  paternal  as  compared  with  maternal  influence 
may  be  considered  after  we  have  described  the  latter. 

Descent  from  the  mother  may  occur  theoretically  in  consequence  of — 

1.  Infection  of  the  mother  previous  to  conception. 

2.  Infection  of  the  mother  at  the  moment  of  conception. 

3.  Infection  of  the  mother  during  the  period  of  utero-gestation. 

As  to  the  first  of  these  methods  of  transmitting  the  disease  there  is 
little  if  any  difference  of  opinion.  Even  those  who  claim  the  most  for 
paternal  influence^  include  among  the  conditions  which  may  give  rise  to 
syphilis  in  the  child  disease  of  the  ovule,  and  it  may  be  stated  as  incon- 
trovertible that  recent  or  active  syphilis  in  the  mother  at  the  time  of  con- 
ception will  almost  certainly  be  followed  by  syphilis  in  the  child.  As  a 
rule,  women  ^vho  have  borne  syphilitic  children,  even  when  they  do  not 
give  unmistakable  evidence  of  the  disease,  fail  in  health,  become  anaemic, 
and  often  develop  glandular  or  osseous  swellings  which,  according  to 
Zeissl,^  are  only  relieved  by  antisyphilitic  treatment.  The  bearing  of 
Colles's  law  upon  the  alleged  immunity  in  many  instances  of  the  mothers 
of  syphilitic  children  has  already  been  shown  (p.  264);  and  there  is  otlier 
evidence,  not  perhaps  so  conclusive,  but  strongly  corroborative,  of  the 
same  view — viz.  that  their  escape  is  only  apparent,  and  that  syphilis, 
either  latent  or  active,  always  affects  such  mothers.^  There  can  be  no 
manner  of  doubt  that  in  every  instance  at  or  about  the  time  of  childbirth 
there  are  not  to  be  found  pathognomonic  lesions  of  syphilis,  nor  do  such 
lesions  always  make  their  appearance  in  cases  where  the  period  of  obser- 
vation is  a  short  one ;  but  it  is  claimed  Avith  much  show  of  truth  that 
prolonged  and  patient  inspection  of  such  patients  will  in  time  result  in 
the  discovery  of  some  symptom  which  betrays  the  presence  of  the  disease. 

The  cases  in  which  treatment  of  the  father  has  resulted  in  healthy 
children,  whereas  without  treatment  he  procreated  only  syphilitic  chil- 
dren, the  mother  being  without  either  symptom  or  treatment,  have  l)een 
urged  as  evidence  of  the  direct  descent  of  syphilis  from  the  father  to  the 
chUd  without  the  intervention  or  participation  of  the  mother.     Doubt 

*  BiimFtoml  and  Taylor,  ap.  cif.,  p.  745.  Hutchinson  in  Reynolds's  Sy!<lem  of  Medicine^ 
Am.  ed.,  vol.  i.  p.  431 :  "In  a  large  proi>ortion  of  the  cases  met  with  in  practice  the  taint 
is  derived  from  the  father  only."  (On  this  point  see  foot-note  to  p.  270.)  If  there  were 
any  doubt  as  to  the  fact  that  syphilis  in  the  mother  only  may  be  transmitted  to  the  cliihl, 
it  would  l>e  removed  by  the  cjisesof  l^ardicet  and  others  mentioned  in  Noiiv.  Dirt.  He  Med. 
et  Chir.,  vol,  xxxiv.  p.  088.  In  these  cases  nurses  who  had  coutracled  the  disejuse  from 
their  Bucklin^s  »ul)se<|uently  became  pregnant  (without  having  Infected  their  husbands) 
and  gave  birth  to  syphilitic  children. 

»  JnhrbticK  vol.  il.  P.  303,  1872. 

*  Zeissl,  Sigmimd,  Oewre,  Flindt,  Woodman,  and  others  are  quoted  by  Hill  and  Cooper 
to  this  efiect.  VVoJxlman,  for  other  purposes,  pive  the  histories  of  200  cases  of  infantile 
syphilis.     In  all  of  these  the  mothers  had  suflered  from  tyi)ical  secondary  lesions. 
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has  been  thrown  upon  them  by  those  who  uphold  the  contrarj'  vlew;^ 
but  after  looking  into  them  carefully  I  am  constrained  to  admit  that 
some  of  them,  notably  those  of  Kassowitz^  and  R.  W.  Taylor,-^  are  con- 
vincing of  the  facts — (1)  that  treatment  of  the  father  controlled  the  con- 
dition of  the  child,  and  (2)  that  there  was  no  evidence  that  the  mother 
had  syphilis.  But  we  have  seen  that  the  only  proof  of  the  universal 
infection  of  motliers  of  syphilitic  children  is  the  law  of  Colles,  and  that 
in  many  cases  the  disease  is  for  a  long  time  latent  or  unrecognizable. 
Let  us  admit  that  this  was  the  condition  in  the  cases  in  question ;  it  does 
not  at  all  follow,  necessarily,  that  because  the  mother  has  latent  or  hidden 
syphilis  she  must  infect  her  child.  Every  case  even  of  active  syphilis  in 
the  parents  is  not  handed  down  to  the  children,  a  certain  proportion  of 
whom  escape  even  when  both  parents  are  in  the  height  of  the  secondary 
stage  at  the  time  of  conception.^  But  the  activity  of  the  disease  in  the 
children,  and  even  more  the  likelihood  of  its  reaching  them,  are  in  direct 
])ropoii:ion  to  its  activity  in  the  parents.^  A  mother,  therefore,  who 
under  the  influence  of  active  syphilis  in  her  husband  has  given  birth  to 
two  or  three  syphilitic  children,  and  has  herself  shown  no  symptoms  of 
tlie  disease,  may  nevertheless  have  it  in  the  latent  form  and  have  no 
strong  tendency  to  transmit  it.  Consequently,  treatment  of  the  father 
will  result  in  the  procreation  of  healthy  children,  because  it  removes  the 
active  and  efficient  cause  of  their  infection.  To  take  any  other  view  of 
these  cases  is  to  assume  that  every  syphilitic  parent  must  hand  down  the 
disease  to  the  children — an  assumption  which  is  not  in  consonance  with 
numerous  well-attested  clinical  facts. 

Leaving  this  interesting  question,  however,  we  may  consider  the  other 
methods  by  which  syphilis  descends  from  the  mother  to  the  child,  having 
seen  already  that  it  is  beyond  doubt  that  it  may  be  handed  down  by  dis- 
ease of  the  ovule  due  to  syphilis  acquired  previous  to  conception,  and  hav- 
ing seen  that  there  is  a  high  degree  of  probability  that  the  mother  hei-self 
rarely,  if  ever,  escapes  the  disease.  The  second  method,  or  that  in  which 
the  mother  becomes  sypliilitic  at  the  moment  of  conception,  has  already 
been  sufficiently  discussed.  It  is  really,  strictly  speaking,  an  example 
of  paternal  heredity,  as  the  resulting  germ  is  syphilitic — not  because  the 
ovule  of  the  mother  was  infected,  but  on  account  of  the  disease  of  the 
spermatozoid  of  the  father. 

There  remains  for  consideration  the  influence  upon  the  child  of  a  sypli- 
ilis  acquired  by  the  mother  during  some  period  of  utero-gestation.  That 
under  these  circumstances  the  child  can  become  infected  has  been  and  is 
still  absolutely  denied  by  some  very  respectable  authorities.^     All  that  is 

^  Hill  and  Cooper,  op.  dt.,  pp.  52,  53. 

'  "  Die  Vererbung  der  Syphilis,"  Strieker's  Med.  Jahrh.,  1875,  p.  391. 

'  Archives  of  Clinical  Surgery,  New  York,  Sept.,  1876. 

*  Fonrnier,  op.  ciL,  pp.  35-37.  ^  Hutchinson,  op.  cit.,  p.  431. 

•*  Bumstead  and  Taylor,  op.  ciL,  pp.  742,  744.  They  base  their  denial,  first,  on  the 
physiological  fact  (?)  that  no  interchange  of  cellular  elements  between  mother  and  father 
i.s  possible,  and  next  on  the  absence  of  satisfactory  evidence  of  the  occurrence  of  infection 
(hiring  pregnancy.  Zeissl's  case  seems  sufhcient  answer  to  the  last  assertion,  and  there  is 
Ktrong  evidence  that  tlie  first  is  without  good  foundation.  "The  placenta  is  penetrated 
by  the  virus,  and  does  not  play  the  part  of  a  filter  for  the  elementary  particles  of  matter 
which,  so  far  as  we  know,  represent  the  true  active  contagion  of  the  disease.  In  the 
absence  of  direct  experiments,  which  it  would  be  almost  impossible  to  institute,  we  may 
arijue  from  the  facts  known  to  exist  in  certain  acute  infectious  diseases  in  which  there  aro 
very  iuieresting  points  of  resemblance. 
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necessary  for  proof  of  its  occurrence  is,  however,  (1)  freedom  of  both 
jjareuts  from  syphilis  at  the  time  of  conception,  or,  in  other  words,  syph- 
ilis must  have  been  acquired  by  both — not  alone  by  the  mother — alter 
the  beginning  of  pregnancy ;  (2)  that  the  syphilis  of  the  child  be 
unmistakably  pre-natal — that  is,  not  acquired  by  some  accident  during 
or  after  birth. 

The  following  case,^  reported  by  a  most  accurate  observer,  seems  to 
combine  both  these  requisites.  Zeissl  the  younger  reports  that  O.  X., 
thirty-six  years  old,  never  having  had  syphilis,  left  his  wife,  to  whom  he 
had  been  married  two  years,  to  go  a  journey  on  July  15,  1877.  The 
wife  was  then  in  the  second  month  of  her  first  pregnancy.  On  July 
24th  O.  X.  had  extra-marital  intercourse.  About  twenty-one  days  after 
this  coitus  he  observed  a  small  lump  on  the  inner  surface  of  the  foreskin, 
and  on  Aug.  22d  he  consulted  Zeissl  the  elder.  On  Sept.  23d  a  maculo- 
papular  eruption  of  the  skin  with  erythema  faucium  appeared.  Under 
treatment  these  symptoms  completely  disappeared.  On  Oct.  29th  he 
went  home  to  fetch  his  wife  to  Vienna  for  her  lying-in,  and  had  inter- 
course with  her  soon  after  his  return,  notwithstanding  Zeissl's  strict  pro- 
hibition. At  the  beginning  of  December  a  hard  sore  developed  on  the 
left  nympha  of  the  wife,  who  was  then  in  the  seventh  calendar  month 
of  her  pregnancy.  At  the  end  of  December  a  maculo-pa})ular  eruption 
spread  over  the  body  and  was  treated  with  mercury.  On  Feb.  14,  1878, 
a  well-grown  and  apjiarcntly  healtliy  female  child  was  born  at  full  term. 
When  eleven  days  old^  a  pustulo-scaly  eruption  came  out  on  the  child's 
soles  and  toes,  and  soon  afterward  a  maculo-papular  eruption  over  the 
body  generally.  A  few  days  later  the  child  died.  No  post-mortem 
examination  was  jxirmitted.  In  July,  1878,  the  wife  had  iritis,  and 
after  that  gummata  on  the  leg.  She  miscarried  in  July,  1878,  at  the 
third  month,  and  again  in  February,  1879,  at  the  second  month. 

There  seems  to  be  no  reasonable  escape,  after  reading  this  carefully, 
from  the  conclusion  that  in  some  manner  the  poison  of  syphilis  found  its 
Avay  from  the  mother  to  the  child.  The  old  idea  that  the  latter  was 
directly  infected  in  utero  from  the  semen  of  the  father  is  altogether  with- 
out foundation.  Other  cases  equally  satisfactory  and  complete  have  been 
reported,  and,  unless  the  intelligence  or  the  truthfulness  of  the  observers 
be  impugned,  establish  without  doubt  the  possibility  of  infection  during 
utero-gestation. 

In  the  above  case  the  contagion  of  the  mother  occurred  in  the  seventh 

"It  has  been  known  for  a  long  time  that  small-pox  occurring  in  the  mother  may  be 
transmitted  to  the  product  of  conception  enclosed  in  the  uterus,  and  it  is  supposed  that 
the  virulent  particles  traverse  the  walls  of  the  maternal  vessels  in  order  to  penetrate  the 
circulating  apparatus  of  the  foetus.  liut  what  is  only  a  supposition  in  the  case  of  small- 
pox seems  to  have  beon  actually  demonstrated  in  symptomatic  charbon  (Arloing,  Cor- 
nevin,  and  Thomas),  bacteridian  charbon,  and  recurrent  fever,  in  •which  the  poisonous 
element  \&  easily  recognized.  The  recent  experiences  of  Strauss  and  Chamherland  (1882) 
have  shown  that  the  fcetus  participates  in  the  ''infection  charbonueux"  of  the  mother. 
Albrecht  has  shown  (1880)  the  presence  of  numerous  spirochcetie  in  the  blood  of  the 
heart  of  a  child  bom  at  seven  mouths  of  a  wonmn  with  a  second  attack  of  relapsing 
fever.  It  may  be  supjuised,  therefore,  though  not  demonstrated,  that  the  transmission 
of  8y|»hili6  takes  place  by  the  same  method  as  that  of  relapsing  typhus  or  of  charbon" 
{youveau  Diet,  (h  M6<1.  etUe  Our.,  jij).  682,  683). 

*  Quoted  by  Hill  and  C<K)per,  op.  cil.,  p.  60. 

'  Of  course  much  too  early  for  constitutional  symptoms  if  the  disease  had  been  acquired 
during  or  after  birth. 
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month  of  pregnancy ;  and  this,  I  believe,  is  as  late  as  it  has  ever  been 
known  to  be  communicated  to  the  child.  The  exact  date  at  which  it 
becomes  impossible  so  to  transmit  it  is  unknown,  but  as  a  general  rule  it 
may  be  said  that  the  earlier  a  mother  is  infected  during  gestation  the  less 
likely  is  it  that  the  child  will  escape.  Treatment  of  the  mother — as  of 
the  father  in  cases  Avliere  he  is  at  fault^ — very  greatly  modifies  the  whole 
problem  and  adds  immensely  to  the  chances  that  the  child  will  not  be 
infected. 

Direct  infection  of  the  child  during  birth  could  not  properly  come 
under  the  head  of  hereditary  syphilis.  There  is  no  possible  reason  why, 
when  the  mother  has  contagious  lesions  of  the  genitals,  acquired  too  late 
to  infect  the  child  in  utero,  this  should  not  occur,  but  as  a  matter  of  fact 
no  such  case  has  ever  been  recorded.  One  explanation  of  this  circum- 
stance may  be  found  in  the  protective  covering  of  vernix  and  mucus 
which  coats  the  infant's  body  and  lessens  greatly  the  risk  of  absorption. 
This  hardly  accounts  satisfactorily,  however,  for  the  entire  absence  of 
such  cases  from  medical  literature,  and  it  is  fair  to  suppose  that  in  all 
but  those  cases  in  which  the  primary  sore  is  acquired  during  the  last 
month  of  gestation — which  for  obvious  reasons  are  excessively  rare — the 
infant  acquires  some  immunity  which  protects  it  from  its  mother,  and  is 
similar  to  that  which,  under  Colles's  law,  operates  in  her  favor.  In 
other  words,  even  though  apparently  free  from  syphilis  at  birth— a  not 
uncommon  event,  as  we  shall  see — it  has  a  latent  or  modified  syphilis 
which  protects  it  from  contagion. 

We  may  now  briefly  restate  the  conclusions  at  which  we  have  thus  far 
arrived : 

1.  After  a  certain  interval,  not  less  than  four  years,  and  after  thorough 
specific  treatment,  a  person  who  has  contracted  a  syphilis  not  especially 
severe  or  malignant  in  its  type  may  be  permitted  to  marry.  The  assent 
to  marriage  will  then  be  based  on  a  belief  in  the  curability  of  syphilis 
or  the  cessation  of  its  contagiousness,  its  inoculability,  and,  in  the  vast 
majority  of  cases,  its  tran^^iissive  power  at  the  end  of  the  secondary 
stage. 

2.  It  may  be  inherited  from  either  parent  or  from  both,  and  the  prob- 
ability that  this  will  occur  increases  in  a  direct  ratio  with  the  nearness 
of  the  time  of  conception  to  the  date  of  their  infection  with  the  disease. 
The  severity  of  the  inherited  disease  in  the  child  increases  in  the  same 
proportion. 

3.  It  is  undoubted  that,  the  father  being  healthy  and  the  mother 
syphilitic,  the  child  may,  and  in  all  probability  will,  have  the  disease.^ 

^  Dr.  Stnrgis,  who  disbelieves  altogether  in  the  possibility  of  paternal  heredity,  con- 
cludes, after  examining  the  subject  carefully,  that  (1)  a  mother  begets  non-syphilitic 
children  as  long  as  she  is  not  infected,  even  though  the  father  is  syphilitic;  and  (2)  the 
moment  she  is  diseased  the  children  are  inevitably  so  (Paper  on  "The  Etiology  of 
Hereditary  Syphilis,"  New  York  Medical  Journal,  July,  1871).  This  doctrine  was  pre- 
viously supported  by  M.  Cullerier,  whose  views  gave  rise  to  the  remarks  of  M.  Voillemier 
(quoted  by  Fournier)  that  if  they  were  accepted  "  the  father  woidd  be  only  the  accidental 
occasion  of  a  child  ;  one  would  be,  in  reality,  the  child  of  his  mother  only."  Cullerier's 
cases  are  invalidated  by  the  fact  that  the  syphilitic  fathers  who  had  healthy  children  had 
been  subjected  to  mercurial  treatment  {Mem.  de  la  Societe  de  Chirurgie,  Paris,  1854,  quoted 
by  Taylor  in  Archives  of  Clin.  Surg.,  vol.  i.  p.  83).  The  theory  is  a  very  old  one.  Vas- 
sal has  sustained  this  idea  as  long  ago  as  the  end  of  the  last  century.  Kostum  (1804), 
and  after  him  Hufeland,  were  of  the  same  opinion.  Cullerier  (1857)  wrote:  "In  order 
that  a  child  acquire  syphilis  hereditarily  it  is  necessary  that  the  mother  is  or  has  been 
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4.  It  is  probable,  but  less  so,^  that,  the  mother  being  healthy  and  the 
father  sypliilitic,  the  child  will  be  infected. 

5.  It  is  highly  probable,  though  it  can  hardly  be  considered  as  proven,  ^ 
that  in  all  cases  where  a  child  becomes  syphilitic  through  paternal  influ-  » 
ence  the  mother  is  also  the  subject  of  syphilis,  which  may,  however,  assume 

a  latent  form,  the  only  evidence  of  its  presence  in  a  few  cases  being  the 
protection  whicli  it  affords  against  contagion  through  the  medium  of  the 
child. 

6.  Syphilis  may  be  transmitted  from  mother  to  child  even  when  it  is 
acquired  by  the  former  as  late  as  the  seventh  month  of  utero-gestation. 

Since  writing  the  above  the  thirty-fourth  volume  of  the  Nouveau  Dic- 
tionnaire  de  3l6decine  et  de  Chirurgie  has  been  published.  In  the  article 
on  syphilis  seventeen  pages  are  dev^oted  to  the  question  of  heredity,  which 
is  reviewed  in  a  most  thorough  manner  and  finally  summed  up  as  fol- 
lows (p.  698) : 

"The  most  definite  views  which  we  possess  on  the  subject  of  the 
hereditary  transmission  of  syphilis  may  be  thus  expressed : 

"  Children  may  be  infected  by  heredity,  not  only  when  the  two  parents 
are  syphilitic,  but  also  when  only  one,  either  the  father  or  mother,  is  dis- 
eased at  the  time  of  conception. 

"  When  both  parents  are  diseased  at  that  time  there  is  more  certainty 
that  the  child  will  be  infected,  and  infected  gravely,  than  if  only  one  of 
them  has  the  pox. 

"  The  hereditary  disease  is  not  always  fatal,  even  when  both  progenitors 
have  actual  specific  symptoms.  The  more  recent  the  disease  of  the  parents 
the  greater  the  chances  of  their  transmitting  the  disease  and  of  its  assuming 

syphilitic."  Notta,  Follin,  Charrier,  Mireur  (1867),  and  Langlebert  (1873)  support  this 
iheorv  more  or  less  earnestly.  Oewre  wrote  (1873) :  "  Paternal  influence  is  nil  as  regards 
hereditary  syphilis."  Isseff(1879)  wrote:  "Where  a  man  suffers  or  has  suffered  from 
syphilis  he  cannot  transmit  the  disease  to  his  descendants  without  infecting  his  wife;  that 
is  to  say,  in  fewer  words,  there  is  no  infection  from  the  father."  Signnind  says:  "The 
heredity  of  syphilis  is  derived  in  its  last  analysis  from  the  mother"  {Nouveau  Diet,  de 
Med.  el  G'iir.,  vol.  xxxiv.  p.  689j. 

^  This  refers  simply  to  the  comparative  probability  of  infection,  and  does  not  conflict 
with  the  statistical  fact  expressed  by  Hutchinson  (Reynolds's  Sijstem  of  Medicine,  vol.  i. 
]).  431 )  in  his  words :  "  In  the  large  proportion  of  cases  met  with  in  practice  the  taint  is 
derived  from  the  father  only."  This  numerical  predominance  of  paternal  influence  is 
very  readily  exj)lained.  There  are  many  more  syphilitic  men  than  syphilitic  women, 
and  especially  an)ong  the  couples  who  contract  fertile  marriages  the  number  of  women 
who  are  infected  before  becoming  mothers  is  inconsiderable.  On  the  other  hand,  it  fre- 
quently happens  that  men  who  have  had  syphilis,  but  have  been  without  symptoms  for  a 
longer  or  shorter  interval,  marry  and  transmit  to  a  series  of  children  a  disease  which  has 
ceased  to  be  directly  contagious  to  their  wives,  the  transmissive  power  continuing  after 
the  possibility  of  ordinary  contagion  has  disappeared.  As  in  the  majority  of  such  women 
the  disease  is  latent,  and  may  be  only  displayed  in  their  immunity  from  infection,  it 
becomes  evident  that,  historv  and  symptoms  both  being  wanting  on  their  part,  the  condi- 
tions justify  the  assertion  of  Mr.  Hutchinson.  (See  Nouveau  Diet,  de  Mcdecine  et  Chirurgie, 
p.  684.) 

That  assertion  (quoted  above)  has,  however,  been  thought  by  several  writers  to  indicate 
his  belief  in  the  escape  of  the  mother.  That  I  have  not  misinterpreted  him  is  evident 
from  the  following  extract  from  an  article  on  "  The  Transmission  of  Syjjhilis,"  written 
by  him  {Brit,  and  For.  Med.-Chir.  Rev.,  Oct.,  1877):  "I  take  it  for  granted  (although  1 
know  that  there  are  still  some  who  doubt)  that  it  is  possible  for  a  father  to  transmit  the 
taint,  the  mother  being  at  the  time  of  conception  wholly  free.  I  believe,  indeed,  that  in 
practice  this  is  b^  far  the  most  common  way  in  which  syphilis  is  transmitted.  "Whether 
in  these  cases  it  is  correct  to  speak  of  the  inheritance  being  paterpnl  only  is,  as  we  have 
just  seen,  anotlier  matter,  since  it  is  possible  tluit  in  every  instance  the  mother  derives  an 
infection  from  the  father,  and  may  thus  in  turn  influence  it." 
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a  serioue?  form.  There  is  no  proof  that  inherited  syphilis  is  more  grave 
when  derived  from  the  father  than  when  coming  from  the  mother. 

"It  is  altogether  exceptional  for  the  mother,  healthy  at  the  moment  of 
conception,  not  to  participate  in  the  disease  transmitted  by  the  father  to 
the  child.  If  she  escapes  direct  contagion — which  is  rare  when  the  dis- 
ease of  the  father  is  active — she  undergoes  a  species  of  infection  from 
contact  wit] I  the  contaminated  foetus. 

"Syphilis  by  conception,  which  is  thus  transmitted  from  the  foetus 
to  the  mother,  may  present  the  usual  characters  and  evolutions  of  the 
acquired  disease ;  frequently,  also,  it  is  latent,  and  is  betrayed  only  by 
the  existence  of  immunity  from  further  contagion  on  the  part  of  the 
mother.  It  may  finally  manifest  itself  by  tertiary  symptoms  or  by 
systemic  troubles  without  specific  characters.^ 

"The  power  of  transmitting  syphilis  hereditarily  decreases  sponta- 
neously as  the  disease  of  the  parent  becomes  older.  The  influence  of 
treatment  is  no  less  certain  than  that  of  time.  When  the  two  progenitors 
are  at  the  moment  of  conception  free  from  syphilis,  the  foetus  may  still 
be  infected  if  the  mother  acquire  the  disease  during  her  pregnancy." 

Syphilis  of  the  placenta  is  of  especial  interest  in  its  relation  to  the 
abortions  and  stillbirths  so  frequent  in  syphilis.  Until  the  elaborate 
paper  of  Fraenkel  upon  this  subject  (see  foot-note,  p.  265)  almost  nothing 
was  known  about  it.  He  describes^  the  macroscopic  changes  as  consisting 
of  increased  size  and  weight  of  the  placenta,  closer  and  firmer  texture  of 
the  placental  tissue,  the  presence  of  old  and  recent  extravasations  of  blood 
in  all  stages,  opacity  and  thickening  of  the  decidual  covering  and  of  the 
ammion  and  chorion,  which  are  in  places  adherent  to  each  other.  Micro- 
scopically, it  was  found  that  the  placental  villi  were  filled  with  small 
nucleated  cells,  which  were  especially  abundant  in  the  centre  of  the 
villous  spaces  along  the  axis  where  the  vessels  usually  take  their  course. 
The  ends  of  the  villi  were  enlarged  with  knob-like  processes. 

FraenkeFs  explanation  of  tliese  changes  is  as  follows :  Under  the  influ- 
ence of  syphilis^  cell-proliferation  begins  in  the  villi,  which  are,  normally, 
only  sparingly  supplied  with  cells.  These  new  cells  excite  proliferation 
of  the  cells  of  the  connective-tissue  stroma  and  of  the  epithelium.  This 
proceeds  to  such  an  extent  that  it  leads  to  compression  of  the  vessels,^ 
interfering  with  the  circulation,  and  finally  obliterates  them.     The  vas- 

^  "This  form  of  sypliilis  shows  itself  in  the  mother  in  three  ways: 

"1st.  By  the  usual  signs  of  syphilis  by  contagion,  with  the  exception  of  the  primary 
sore,  appearing  about  the  sixty-fifth  day  after  conception. 

"  2d.  Appearing  at  a  later  date  as  secondary  or  even  as  tertiary  symptoms,  and  pre- 
ceded merely  by  a  little  disturbance  of  the  general  health,  unhealthy  appearance  of  skin, 
falling  of  hair,  etc.,  but  nothing  truly  specific. 

^  "  3d.  Showing  itself  some  years  afterward  in  a  tertiary  form,  having  in  the  mean  wliile 
given  no  indication  of  its  existence  save  only  in  the  protection  it  afforded  against  con- 
tagion from  the  child"  {Nonveau  Diet  de  Med.  et  Chir.,  vol.  xxxiv.  p.  696). 

^  I  condense  here  from  the  translation  of  Fraenkel's  paper,  which  constitutes  the  bulk 
of  chap,  xxvii.  of  Bumstead  and  Taylor's  excellent  work. 

^  Fraenkel  took  as  his  criterion  of  syphilis  the  presence  of  the  osteo-chondritis  described 
by  Wegner  (see  p.  286). 

*  "  Hennig  was  the  first  who  called  attention  to  the  intimate  relation  of  the  cell-growtha 
to  the  vessels.  The  obliteration  or  compression  of  numerous  vessels  of  the  villi  interferes 
with  the  mutual  interchange  of  gases  between  the  maternal  and  foetal  blood,  causing  fatty 
degeneration  of  the  villi  and,  if  the  process  is  extensive,  the  death  of  the  foetus"  (article 
"Syphilis,"  Ziemssen's  Cyclopcedia,  vol.  iii.  p.  2.37). 
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cular  spaces  iuto  which  the  villi  dip  become  filled  up  and  narrowed,  and 
often  disapi^ear.  In  this  way,  and  also  by  reason  of  the  thickening  of 
the  epithelium,  the  interchange  between  the  maternal  and  foetal  blood  ia 
interfered  with,  and  at  last  is  prevented. 

If  this  process  is  spread  over  the  whole  placenta,  the  fcetus  perishes 
before  it  is  complete.  If  it  is  limited  to  circumscribed  areas,  it  may 
continue  to  live  for  a  shorter  or  longer  period. 

These  observations  require  to  be  repeated  and  confirmed,  but  they  have 
served  to  open  up  a  most  interesting  branch  of  syphilitic  pathology. 

Syphilis  in  the  parents  will  manifest  itself  in  the  children  in  one  of 
several  ways,  which  are  determined  chiefly  by  two  factors — viz.  first,  the 
length  of  the  interval  between  the  infection  of  the  parent  and  the  date  of 
conception  ;  and,  second,  the  thoroughness  of  the  treatment  of  the  parents 
during  that  interval.  To  these  may  be  added  as  subsidiary,  but  still  of 
definite  importance,  a  third,  the  type  of  disease  which  has  affected  the 
father  or  mother,  whether  mild  or  severe,  benign  or  malignant. 

From  what  has  already  been  said  in  reference  to  the  question  of  mar- 
riage, it  will  be  at  once  understood  that  the  danger  to  the  offspring  in 
untreated  cases,  and  in  those  where  conception  has  occurred  during  the 
early  secondary  period  of  the  disease,  is  of  the  most  extreme  gravity.^ 
In  such  cases  the  usual  result  of  pregnancy  is  abortion  at  from  the  first 
to  the  fifth  or  sixth  month,^  the  foetus  sometimes  exhibiting  the  evidences 
of  the  disease  in  the  shape  of  large  bullae  upon  the  palms  and  soles,  or 
in  the  presence  of  characteristic  visceral  lesions,  but  quite  as  often  show- 
ing nothing  distinctive.  It  has  generally  undergone  more  or  less  mace- 
ration, and  the  skin,  which  is  readily  detachable,  is  of  a  congested,  purplish 
color. 

Dr.  Cory  thinks  that  in  many  cases  it  is  possible  that  the  effect  of 
syphilis  may  be  to  effect  so  early  an  abortion  that  the  case  is  simply 
regarded  as  one  of  delayed  menstruation  or  of  menorrhagia.  Such  a 
conception  would,  however,  be  competent  to  infect  the  mother,  and  might 
seem  to  explain  cases  otherwise  involved  in  obscurity.^   At  least  one-tlurd 

^  According  to  Kassowitz,  in  women  who  are  not  treated  all  pregnancies  occurring 
within  the  tirst  three  years  of  their  infection  terminate  either  in  abortion  or  in  the  birth 
of  children  who  survive  for  only  a  few  weeks  or  months. 

Weber  (quoted  by  Parrot,  Le  J^rogrhi  Medicale,  Nov.  24, 1877,  p.  882)  treated  thirty-five 
pregnant  women  by  mercurial  inunction,  and  they  all  went  to  full  term  under  normal 
conditions.  Among  those  treated  with  mercury  and  iodide  of  potassium,  but  who,  by 
reason  of  intolerance  of  the  former  drug,  took  chiefly  the  latter,  20  per  cent.  al>orted ; 
when  the  mixed  treatment  was  carried  out  regularly  15  i)er  cent,  aborted ;  and  when 
only  iodide  of  potassium  was  given  36  per  cent,  aborted.  His  studies  were  made  on  109 
syphilitic  pregnant  women.  Parrot  himself  says  (t6jr/.)  that  "abortion  occurs  in  about 
one-third  of  all  syphilitic  women.  Syphilis  should  always  be  suspected  when  this  acci- 
dent occurs  several  times  successively."  "The  date  of  abortion  depends  on  the  age  of 
the  syphilis  of  the  woman.  It  is  most  to  be  feared  during  the  evolution  of  secondary 
syrap'toms,  partictilarly  when  they  are  grave.  There  is  more  probability  that  it  will 
occur  when  infection  has  preceded  pregnancy  than  when  it  occurs  during  its  course. 
Nothing  is  so  much  to  be  feared  as  contamination  of  the  ovule.  The  nearer  the  date  of 
infection  of  the  mother  approaches  to  full  term,  the  fewer  the  chances  of  abortion.  It  is 
■not  likely  to  occur  even  wiien  the  mother  is  infected  at  five  months." 

'  Many  observers  think  that  abortion  results  directly  from  the  death  of  the  foetus. 
Babington  (notes  to  Hunter's  Treatise  on  Venereal),  Trousseau,  and  Von  Baerensprung 
were  of  this  opinion. 

'  As,  for  instance,  when  a  woman  married  to  a  syphilitic  man,  but  without  issue,  remar- 
ries a  man  with  no  history  of  syphilis,  and  yet  gives  birth  to  a  syphilitic  child.  In  such  a 
cane  tlitrre  would  be  no  history  of  direct  infection  and  none  of  pregnancy,  the  only  two 
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of  all  syphilitic  children  are  dead  born.^  As  time  goes  on,  however,  and 
the  intensity  of  the  parental  disease  is  lessened,  or  in  cases  where  appro- 
priate treatment  has  been  applied,  either  the  abortion  occurs  at  a  later 
period  of  pregnancy  or  the  children  are  brought  alive  into  the  world. 
Even  then,  however,  and  although  at  birth  they  may  show  no  evidences 
of  the  disease,  their  chance  of  escape  is  but  small.  One-fourth  of  them 
die  within  the  first  six  months.  If  tliey  survive  that  period,  the  chances 
for  life  are  slightly  in  their  favor,  but  those  for  health  or  freedom  from 
deformity  and  disease  are  still  overwhelmingly  against  them. 

The  course  of  inherited  syphilis  differs  strikingly  from  that  of  the 
acquired  disease.  It  will  hardly  be  necessary  to  do  more  than  remind 
the  reader  of  the  ordinary  stages  of  the  latter  affection — the  primary, 
which  includes  the  period  of  the  chancre  and  of  lymphatic  engorgement, 
lasting  about  sixty  to  seventy  days ;  the  secondary,  or  exanthematic,  cha- 
racterized by  copious  cutaneous  eruptions  and  extensive  involvement  of 
mucous  surfaces,  lasting  from  one  to  three  years ;  the  intermediate,^  or 
the  stage  of  latency  and  relapses,  lasting  for  a  very  variable  period, 
from  three  to  ten  years,  but  under  proper  treatment  very  much  reduced 
or  altogether  abolished ;  and  finally,  the  tertiary  period,  beginning  four 
or  five  years  afler  contagion,  extending  indefinitely  throughout  life,  but 
often  in  cases  properly  treated  absent  altogether. 

For  purposes  of  description  and  of  contrast  we  may  similarly  divide 
the  whole  period  of  evolution  of  a  case  of  inherited  syphilis,^  omitting 
the  primary  stage,  which  has  never  been  found  to  exist  in  true  cases  of 
hereditary  syphilis.  Of  course  in  congenital  or  infantile  syphilis,  in 
which  by  direct  contagion,  either  from  the  mother  or  from  any  one  else, 
the  disease  was  acquired  by  the  child,  the  course  would  not  differ  mate- 
rially from  that  observed  in  the  adult.  But  as  this  stage  in  all  proba- 
bility corresponds  to  the  period  during  which  the  poison  is  already  find- 
ing its  way  into  the  system  through  the  lymphatics,  of  course  it  is  not 
found  in  the  child  who  is  infected  from  the  moment  of  conception  or 
who  receives  the  poison  from  the  mother  directly  into  the  circulation.* 
For  from  one  to  three  weeks  the  infants  oflen  show  no  symptoms  of  the 
disease.  In  158  cases  collected  by  Diday,  86  manifested  symptoms  of  the 
disease'  before  the  expiration  of  the  first  month,  and  60  of  the  remainder 
before  the  end  of  the  third  month.**     When  to  these  are  added  the  sta- 

modes  by  which  she  could  have  contracted  the  disease,  and  the  father — the  second  hus- 
band— might  be  unjustly  suspected. 

^  Kassowitz,  op.  cit. 

'  So  designated  by  Mr.  Hutchinson,  and  for  clinical  purposes  a  very  valuable  addition 
to  the  periods  of  syphilis.  He  describes  it  as  follows :  The  patient  may  be  either  wholly 
free  from  symptoms  and  in  good  health,  or  he  may  remain  pale  and  rather  feeble,  and 
liable  from  time  to  time  to  slight  returns  of  eruption  on  the  skin,  sores  on  the  mucous 
membranes,  condylomata,  etc.  He  is  protected  as  regards  fresh  contagion,  and  should  he 
beget  children  they  are  almost  certain  to  suffer.  The  relapses  during  this  stage  are  usu- 
ally easy  to  be  distinguished  from  true  secondary  symptoms.  There  is  little  or  no  febrile 
disturbance,  the  rash  is  not  copious,  and  often  not  symmetrical.  Acute  iritis,  retinitis, 
etc.  never  occur  for  the  first  time,  though  they  may  do  so  in  the  form  of  relapses. 

^  The  idea  that  the  character  of  the  symptoms  which  first  appeared  depended  upon  and 
corresponded  with  the  stage  of  the  disease  in  the  parent  has  now,  I  believe,  no  support- 
ers. It  was  once  thought,  at  least  by  some  syphilographers,  that  if  the  parents  were  in 
the  tertiary  stage  at  the  time  of  conception  the  child  would  develop  tertiary  symptoms, 
omitting  the  other  stages. 

*  If  chancre  were  the  first  symptom  of  constitutional  syphilis,  why  should  it  not  appear 
in  cases  of  hereditary  syphilis?  ^  Infantile  Syphilis,  p.  101- 
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tistics  of  Roger,  we  find  tliat  of  a  total  of  172  cases,  159  showed  sjrpl  _ 
ilitic  symptoms  before  the  eud  of  the  third  mouth/  When  the  symptoms 
are  present  at  birth,  they  consist  largely  in  a  general  withered,  atrophied, 
weazened  appearance  of  the  child ;  a  hoarse  cry,  due  to  swelling,  with 
subacute  inflammation,  or  even  ulceration,  of  the  laryngeal  mucous  mem- 
brane ;  a  coryza,^  due  to  a  similar  condition  of  tlie  Schneiderian  mem- 
brane; and  certiain  cutaneous  eruptions,  the  most  common  of  which  at 
this  early  date  is  the  large  vesicular  or  bullous  eruption  known  as  syph- 
ilitic pemphigus. 

Pemphigus. — With  regard  to  the  specific  or  non-specific  character  of  this 
eruption  there  has  been  much  difference  of  opinion,  and,  as  it  is  often  the 
earliest  distinctive  expression  of  syphilis,  a  diagnosis  of  which  could  hardly 
be  founded  on  the  general  appearance  of  the  child,  or  even  on  the  hoarse  cry 
and  the  coryza,  it  becomes  important  to  have  definite  ideas  upon  the  sub- 
ject. Nearly  a  century  ago  (in  1794)  it  was  denied^  that  this  eruption 
was  a  manifestation  of  venereal  disease;  and  this  view  has  been  sup- 
ported by  many  able  and  accurate  observers  down  to  the  present  day. 
In  1851  a  discussion  upon  the  subject  took  place  in  the  French  Academy 
of  Medicine,  which  elicited  the  opinions  of  the  majority  of  those  mem- 
bers who  were  entitled  to  speak  with  authority  in  the  matter,  and  which 
has  since  been  referred  to  by  most  writers.  Cazeaux  upheld  the  non- 
syphilitic  hypothesis  on  the  ground  (1st)  that  the  so-called  syphilitic  pem- 
phigus of  children  does  not  differ  from  the  simple  pemphigus  of  adults, 
presenting  none  of  the  physical  characters  which  distinguish  the  specific 
cutaneous  eruptions ;  (2d)  that  it  appears  at  birth  or  immediately  after, 
while  the  symptoms  of  hereditary  syphilis  generally  show  themselves 
later ;  *  and  (3d)  that  at  that  time  there  had  been  seen  no  cases  of  pem- 
phigus at  the  Lourcine  Hospital,  where  so  many  syphilitic  children  were 
born.^  In  this  view  he  was  supported  by  Trousseau,  Lassdgue,  Gibert, 
Bazin,  and  other  obstetricians  and  syphilographers  of  note.^ 

On  the  other  hand,  Dubois  claimed  a  specific  character  for  the  affection 

*  About  1823,  from  16,000  to  17,000  children  were  admitted  annually  to  the  wards 
devoted  to  foundlings  at  Lyons.  Cli^t,  recording  his  experience  with  this  disease,  says 
that  syphilis  is  one  of  the  most  common  of  their  maladies,  but  that  "it  exceedingly  sel- 
dom shows  itself  at  birth  by  evident  signs"  (Compte- Rendu  Med.  Chir.  des  Observations  d 
CHopilal  gena-cd  de  la  CharUe  de  Iajou,  1823).  Cristoferi,  physician  to  the  foundling  hospital 
at  Bologna,  says  that  syphilis  generally  manifests  itself  between  the  ages  of  one  and 
three  months.  Never  once,  he  states,  was  a  newly-born  infant  admitted  with  the  disease 
unquestionably  developed  (Gazette  Medica  di  Milano,  1844).  Trousseau  says  that  it 
"  rarely  appears  before  the  second  week,  and  very  exceptionally  after  the  eighth  month  " 
{Lectures  on  Gin.  Med.,  vol.  iv.  p.  331,  London,  1871,  ed.  of  New  Sydenham  Society). 


*  Usually  appears  later,  but  exceptionally  at  birth. 

'  Ariander,  Memoires  de  Med.  et  d'Accouch.,  quoted  by  Diday. 


*  This  is  now  known  to  be  an  unreliable  distinction,  expressing  perhaps  a  general  rule, 
but  one  with  so  .many  exceptions  as  to  render  it  void  of  diagnostic  significance. 

*  This  may  have  been  true  at  that  time,  but  has  certainly  not  continued  to  be  so. 
Cornil  says:  "We  often  see  at  the  Lourcine  children  born  prematurely  or  at  the  full 
terra  with  pemphigus,  either  fully  developed  at  the  moment  of  birth  or  appearing  a  few 
days  afterward,  and  who  commonly  die  with  syphilitic  cachexia,  the  sad  heritage  derived 
from  their  maternal  parents." 

*  Pemphigus  may  indeed  be  a  specific  aflfection,  but  no  characteristic  sign  has  been  dis- 
covered sufficient  to  distinguish  it  from  the  ordinary  form  of  pemphigus.  "  On  the  other 
hand,  there  is  no  inconsistency  in  admitting  that  syphilis,  which  so  deeply  impairs  the 
constitution  of  the  parent,  may  act  like  any  other  common  cause  and  excite  non-specific 
pemphigus ;  for  an  infant  is  badly  lodged  and  poorly  nourished  in  the  womb  of  an 
enfeebled  mother,  apart  from  the  influcnc*?  of  the  virus"  (Ricord,  note  to  John  Hunlei^'n 
Wnrh,  1853). 
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on  the  ground  (1st)  of  the  fact  that  in  the  majority  of  cases  there  was  a 
syphilitic  history  in  the  parents ;  and  (2d)  that  the  eruption  often  coexists 
with  well-known  syphilitic  lesions.  This  was  supported  by  Cazenave, 
Danyan,  Bouchut,  Vidal,  Ollivier,  and  others.^  Diday,  who  devotes 
several  pages  of  his  interesting  work  on  Infantile  Syphilis  to  this  subject, 
regards  the  eruption  as  simply  a  manifestation  of  a  cachexia  produced  by 
syphilis,^  founding  this  opinion  on  (1st)  the  absence  of  specific  characters 
in  the  eruption ;  and  (2d)  that  syphilitic  pemphigus  is  a  rare  affection  in 
the  adult,  if  it  occurs  at  all,  so  that  to  recognize  it  in  the  child  would  be 
to  make  a  single  exception  to  the  general  rule  that  "  all  the  syphilitic  erup- 
tions of  new-born  children  have  their  equivalents  in  those  of  adults."  He 
explained  the  two  cases  which  were  then  (1858)  recorded  of  cures  of  pem- 
phigus by  mercury'  by  saying  that  it  was  the  treatment  of  the  diathesis, 
not  of  the  disease,  which  caused  the  improvement.  He  acknowledges, 
however,  the  very  frequent  association  of  pemphigus  in  the  cliild  with 
syphilis  in  the  parent,  and  says  that  it  springs  from  the  latter  affection, 
"  specially,  but  not  specifically  " — a  rather  wire-drawn  distinction.* 

As  these  differences  of  opinion  have  been  perpetuated  to  the  present 
day,  it  has  seemed  to  me  proper  to  make  this  reference  to  their  history, 
although  I  am  strongly  convinced  that  the  progress  of  clinical  and  path- 
ological knowledge  enables  us  now  to  assert  that  although,  as  an  excep- 
tion, bullae  may  be  due  to  a  profound  cachexia  not  dependent  on  syph- 
ilis, yet  that  in  the  large  majority  of  cases  they  are  specific  in  their 
character. 

The  argument  which  always  seemed  to  me  the  strongest,  the  fact  that 
a  similar  eruption  is  almost — or  quite — unknown  in  the  adult,  has  been 
removed  by  the  observations  of  Cornil,  who  has  shown  that  it  belongs 
properly  with  the  papular  rather  than  with  the  bullous  eruptions,  and 
should  be  classed  with  the  roseola  and  papules  of  early  syphilis — just 
where,  from  its  clinical  history,  we  should  expect  to  find  it.  The  raising 
of  the  epidermic  layers  is  due  chiefly  to  their  delicacy,  their  slight  resist- 
ance, and  their  previous  immersion  in  the  amniotic  fluid — ^.  e.  to  condi- 

^  JuUien  {op.  ciL,  p.  1005),  after  considering  the  opposing  views  as  to  the  character 
of  this  eruption,  says :  "  We  have  no  hesitation  in  declaring  ourselves  in  accord  with 
Roger,  OUivier,  Ranvier,  Parrot,  and  others,  and  in  distinctly  separating  from  the  specific 
affection  the  rare  eruption  known  as  simple  pemphigus,  sometimes  epidemic,  occasionally 
febrile,  and  appearing  most  frequently  about  three  months  after  birth.  We  consider  like- 
wise that  an  evidence  of  congenital  syphilis  which  is  by  no  means  doubtful  is  found  in 
the  bullous  eruption  seen  at  birth  or  within  the  first  two  weeks,  comparatively  frequent, 
and  involving  by  preference  the  palms  and  soles.  This  opinion  is  based  upon  (1st)  its 
appearance  in  children  whose  parents  are  known  to  be  syphilitic;  (2d)  its  association 
with  syphilitic  lesions  of  the  lungs,  liver,  kidneys,  thymus  gland,  etc. ;  (3d)  its  partial 
disappearance  under  mercurial  treatment,  and  its  reappearance  when  that  treatment  is 
discontinued." 

2  Op.  cit.,  pp.  70-77. 

'  Depaul,  Gaz.  Med.  de  Paris,  1851,  p.  472,  and  Galligo,  Gaz.  Med.  Toscana,  1852,  p.  123. 

*  Trousseau  {Clinical  Lecture  on  Syphilis  in  Infants),  after  detailing  a  case  in  which 
there  was  some  doubt  as  to  the  existence  of  hereditary  syphilis  in  a  child  born  alive,  and 
in  which  case  the  previous  pregnancy  had  resulted  in  a  stillborn  child  at  seven  months, 
the  body  of  the  latter  having  been  preserved  in  alcohol  and  exhibiting  numerous  traces 
of  pemphigus,  says :  "  So  far  as  I  was  concerned,  this  demonstration  did  not  amount  to 
more  than  the  establishing  of  a  probability,  and  several  physicians  who  participated  in 
this  indecision  finally  accepted  a  comprornise.  They  considered  that  maternal  syphilis 
had  determined  a  sort  of  cachexia  in  the  foetus  which  had  led  to  an  eruption  of  bullfe 
which  was  not  specific.  By  accepting  this  too-facile  hypothesis  you  will  imprudently 
open  a  door  vrhich  you  will  with  difliculty  be  able  to  close." 
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tions  which  are  peculiar  to  the  skia  shortly  after  birth.^  He  founds  these 
very  impoi'tant  opinions  upon  the  autopsy  of  a  child  stillborn  a  little 
before  full  term,  the  mother  being  in  the  height  of  secondary  syphilis. 
The  child  presented  characteristic  bullae  on  the  soles  and  palms.  After 
hardening  these  were  found  to  consist  of  the  two  layers  of  epiderml** 
placed  one  above  the  other.  Fig.  6  represents  a  bulla  about  one  centi- 
meter in  diameter  which  was  situated  on  the  plantar  surface  of  the  great  toe. 


Pemphigus  bulla  from  a  new-born  syphilitic  child.  The  superficial  epidermic  layer  e  is  elevated  by  a 
fluid  exuded  between  it  and  the  "rete  mucosura.  The  rete  mucosum,  c,  is  also  partly  raised,  so  that 
there  exists  a  space  filled  with  fluid  between  it  and  the  papUlse,  j9.  The  epithelial  prolongations  and 
the  ducts  of  the  sudorific  glands  m,  placed  between  the  papilla,  and  which  run  between  them  into  the 
derm,  are  broken  and  suspended  from  the  rete  mucosum.  d.  Derm.  a.  Fibrous  and  muscular  layers. 
t.  Tendons  and  fibrous  tissue,    o.  Cartila;4e  of  ossification  of  the  first  phalanx,    v.  Vessels.    X  8. 

If,  then,  we  find  an  infant  at  birth  or  immediately  aft^r  ^  presenting  on 
the  soles,  the  palms,  the  fingers  and  toes,  or  on  the  limbs,  an  eruption 

consisting  of  blebs  more  or  less  per- 
fectly distended  with  a  liquid  which 
may  be  clear,  cloudy,  or  bloody,  cir- 
cular or  oval  in  shape,  sometimes 
yy^^       ,  '"'-'^      ~p'  irregular,  seated  on  inflamed,  reddish 

Y  skin,  and  surrounded  by  trifling 
areolae,  we  may  strongly  suspect  the 
^^^  presence  of  syphilis  in  an  active  and 
most  menacing  form.  And  this 
suspicion  becomes  a  certainty  if,  in 
combination  with  such  an  eruption, 
the  general  cutaneous  surface  is 
yellowish  or  muddy  in  hue,  is  hard, 
dry,  wrinkled,  without  elasticity  or 
softness — owing  to  the  absence  of 
subcutaneous  fat — and,  for  the  same 

Section  of  the  ret«  mucosum  and  papUlse  from  the  rnncnn  ic  fiirrowpH  '\w(\  wrinHpn 
same  ca«e  of  pemphigus    as    Fig   6.  o.  Orifice  of    TCaSOU,    IS     lUrrOWeO     aUCl     ^vrlnKlea 

a  sudorific  gland,  m.  Oils  of  the  rete  mm-osum.  about  the  facc,  imparting  an  appear- 
some  of  which  are  excavated,  c.    p.  Papilla;,    t.  _  .,.'         •/.  ,i     °  i  .1  i  ^, 

•'rolongatlona  of  the  rete  mu-  anCC  01   SCnillty  ;    II    the  chlld    haS   3 


Their  vessels. 

oosum  betw.-en  the  papillae.    X  200. 

'  Cornil,  or),  ci/.,  p.  203. 
)hir  ' 


hoarse  cry,  a  discharge  from  the  nos- 


'  Non-syphilitic  nemphigus  is  said  to  be  never  present  at  birth,  nor  until  the  child  ha.s 
become  considerably  exhausted  by  wasting  from  some  defect  of  nutrition.  It  therefore 
does  not  appeal  until  it  is  several  weeks  old.  It  then  attacks  the  trunk  in  preference  to 
the  palms  and  soles. 
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trils ;  and,  of  course,  if  there  are  at  the  same  time  other  and  unmistakable 
syphilodermata.  This  eruption  is  specially  important,  however,  because 
upon  the  recognition  of  its  specific  character  in  cases  of  stillbirth,  or  in 
those  in  which  the  cliild  survives  only  a  few  days — not  long  enough  for 
the  development  of  further  symptoms — will  depend  the  opinion  as  to  the 
cause  of  death,  which,  whether  expressed  or  not,  will  determine  the 
future  treatment  of  both  parents  during  the  interval  and  of  the  mother 
during  the  next  pregnancy. 

We  may  now  consider  the  other  symptoms  of  the  secondary  period  in 
the  child. 

Coryza  is  one  of  the  most  characteristic,  and  at  the  same  time  one  of 
the  most  important,  of  these  in  its  influence  on  the  health  of  the  child. 
It  is  due  to  the  same  condition  of  the  mucous  membrane  lining  the  nasal 
fossae  as  manifests  itself  simultaneously  or  soon  afterward  on  the  skin  in 
the  shape  of  erythema,  roseola,  or  papules ;  in  other  words,  it  is  a  hyper- 
aemia  with  papillary  infiltration.  Now,  on  the  skin  this  condition,  except 
in  so  far  as  it  indicates  the  presence  of  a  grave  constitutional  disease,  is 
of  no  special  importance.  In  the  nostrils  of  a  sucking  infant,  already 
debilitated  and  impoverished  by  the  anaemia  of  syphilis,  and  depending 
upon  its  nutrition  for  the  continuance  of  the  miserable  flickering  life 
which  was  its  original  endowment,  the  same  condition  assumes  the 
gravest  significance. 

The  excessive  supply  of  blood  to  the  parts  induces  a  catarrhal  con- 
dition which  shows  itself  in  a  thin,  watery  discharge,  which,  as  the  child 
during  sucking  is  compelled  to  breathe  through  the  nose,  is  rapidly  dried 
into  crusts.  These  become  adherent,  fill  up  and  lessen  the  channel  for 
the  passage  of  air,  and  in  so  doing  add  to  the  rapidity  and  force  of  the 
respiration  through  the  nose,  and  thus  increase  the  tendency  to  the 
deposit  of  these  crusts.  The  peculiar  nasal,  noisy  respiration  of  the 
child  has  given  the  aifection  the  popular  name  of  snuffles.  As  the  child 
can  no  longer  breathe,  or  can  breathe  only  with  great  difficulty,  while 
sucking,  it  takes  the  breast  only  to  drop  it  again  immediately  on  account 
of  impending  suflbcation.^  As  the  disease  progresses  ulceration  occurs 
beneath  the  crusts,  and  often  involves  the  entire  thickness  of  the  delicate 
raucous  and  periosteal  layers  underlying  the  thin  bones  of  the  nose; 
perforation  of  these  bones  results,  sometimes  with  caries  to  such  an  extent 
as  to  cause  an  entire  loss  of  the  nasal  septum,  with  flattening  of  the  nose 
— a  symptom  comparable  to  one  which  sometimes  occurs  in  the  tertiary 
period  of  adults,  but  produced,  as  we  have  seen,  by  other  causes.  In 
adults  syphilitic  caries  and  necrosis  are  usually  due  to  lesions  seated 
primarily  in  the  osseous  or  subperiosteal  tissues  ;  in  the  child,  at  least  in 
this  instance,  these  tissues  are  involved  secondarily. 

Erythema,  or  roseola  as  it  is  differently  called,  is  apt  to  present  itself 
about  the  second  or  third  week^  after  birth.  As  in  the  adult,  it  begins 
upon  the  abdomen  in  the  form  of  little  oval,  circular,  or  irregular  spots, 
dull  red  in  color  and  disappearing  upon  pressure.  Later  the  color 
becomes  deeper,  the  eruption  extends  to  the  trunk  and  limbs,  and,  as 
exudation   and   cell-proliferation  succeed  to  simple  capillary  stains,  it 

^  For  an  admirable  description  of  the  mechanism  of  this  and  other  symptoms  of  coryza 
see  Diday,  op.  cit,  pp.  78-83. 
'  Bafisereau  gives  an  instance  of  its  occurrence  within  three  days. 
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ceases  to  disappear  when  pressed  upon.  It  is  often  moist,  owing  to  the 
thinness  of  the  epidermis,  sometimes  excoriated.  Occasionally  it  Ls  con- 
fluent, and  covers  large  areas  with  an  almost  unbroken  sheet  of  deep- 
red  color. 

The  diagnosis  in  the  early  stage  is  often  difficult  on  account  of  the 
resemblance  to  the  simple  erythema  of  infancy.  As  the  disease  pro- 
gresses, however,  maculae  form  here  and  there;  the  cell-infiltration 
involves  the  papillae,  several  of  which  coalesce,  forming  flat  papules ;  the 
nutrition  of  the  superficial  layers  of  the  epiderm  is  interfered  with,  espe- 
cially where  it  is  thick,  as  on  the  palms  and  soles,  and  the  eruption  in 
tliose  regions  becomes  scaly,  and  then  the  diagnosis  is  not  difficult. 

Papules  and  Mucous  Patches. — In  the  ordinary  evolution  of  the  dis- 
ease the  next  manifestation  is  usually  the  development  of  papules  upon 
the  general  cutaneous  surface  and  of  mucous  patches  on  the  tongue,  lips, 
and  cheeks — probably  also  on  other  mucous  membranes  not  exposed  to 
examination.  The  papules  are  apt,  for  the  reason  already  mentioned — 
the  thinness  and  moisture  of  the  skin — to  be  of  the  broad,  flat  kind,  espe- 
cially, as  in  the  adult,  in  those  regions  where  the  elements  of  warmth  and 
friction  are  superadded  to  the  moisture,  as  in  the  folds  of  the  skin  about 
the  genitalia,  the  neck,  the  flexures  of  the  joints,  etc.  They  are  then  moist, 
covered  with  a  grayish  secretion  or  a  thin  crust,  and  are  in  reality  mucous 
patches.  Occasionally  they  take  on  a  little  hypertrophy  and  develop 
condylomatous  excrescences  which  closely  resemble  the  simple  acute  con- 
dylomata of  infants.  In  syphilis,  however,  the  growth  springs  from  a 
previously  existing  papule,  which  is  not  apt  to  be  solitary,  there  being 
others  in  the  neighborhood  which  will  probably  establish  the  diagnosis. 
The  syphilitic  condylomata  also  have  a  peculiar  fetid  discharge,  resem- 
bling that  of  mucous  patches  and  more  or  less  characteristic.^ 

Mucous  patches  in  the  infant  are  among  the  most  important  of  the 
early  syphilitic  lesions — not  to  the  child  itself,  because  they  do  not 
materially  afiect  its  health,  save  in  those  exceptional  instances  where 
they  are  accompanied  by  a  marked  degree  of  stomatitis,  and  thus  inter- 
fere with  its  nursing.  Their  importance  is  due  to  the  fact  that  they 
are  almost  constantly  present,  and  they  are  thus  by  far  the  most  frequent 
vehicle  of  contagion  from  the  child  to  its  nurse  or  to  others  with  whom 
it  may  come  in  contact.  At  times  they  do  not  difier  materially  from  the 
same  lesion  occurring  in  the  adult,  but  lose  much  sooner  their  epithelial 
investment  (on  account  of  the  delicacy  and  comparatively  slight  attach- 
ment of  the  epithelium  at  this  stage),  and  they  then  appear  as  oval  or 
irregular  red,  slightly  depressed  spots,  distinct  or  coalescing,  ulcerating 
or  oftener  covered  by  a  false  membrane.  They  especially  affi^ct  the  angles 
of  the  mouth  and  the  sides  and  dorsum  of  the  tongue ;  and  indeed  their 
disposition  to  select  the  former  situation  constitutes  a  diagnostic  difference 
between  them  and  non-specific  stomatitis  which  is  to  be  found  in  the  sulci 
between  the  gums  and  cheeks  and  on  the  gums  themselves — locations 
rarely  invaded  by  mucous  patches.^  When  the  latter  are  ulcerating  or 
are  concealed  by  diphtheritic  membrane,  and  are  situated  on  the  tongue, 
they  may  be  mistaken  for  either  simple  or  parasitic  stomatitis.    The  diag- 

*  Van  Harlingen,  article  "Syphilis"  in  the  International  Encyclopocdia  of  Surgery,  vol. 
ii.  p.  560. 
'  Bumstead  and  Taylor,  op.  cit.,  p.  750. 
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uosis  can  often  be  made  by  the  presence  of  other  syphilitic  symptoms— 
coryza,  erythema,  and  especially  papules.  In  their  absence,  however,  it 
must  be  remembered  that  in  simple  stomatitis,  the  inflammation  not  being 
limited  to  special  areas,  the  whole  tongue  is  apt  to  be  involved  or  a  much 
larger  portion  of  the  buccal  mucous  membrane ;  and  as  there  is  no  marked 
tendency  to  cell-proliferation  in  these  cases,  the  accompanying  exudation 
is  apt  to  be  serous  or  watery  and  to  result  in  vesiculation — a  condition 
never  seen  in  syphilitic  stomatitis.  In  the  parasitic  disease,  too,  the 
inflammation  is  less  localized,  there  is  more  swelling  and  congestion,  and 
the  false  membrane  is  said  to  be  of  a  whiter  color. 

No  child  that  has  even  been  suspected  of  having  a  taint  of  hereditary 
syphilis  should  be  permitted  to  nurse  at  the  breast  of  any  one  but  the 
mother,  to  share  its  cup  or  nursing- bottle  with  other  children,  to  receive 
the  caresses  of  relatives  or  friends;  and  in  this  last  restriction  we 
would  include  the  father,  even  if  the  suggestion^  be  true,  that  in  the  case 
of  syphilitic  children  the  protection  from  contagion  probably  extends 
to  the  male  as  well  as  the  female  parent.  Paternity  is  sometimes  a 
more  doubtful  problem  than  would  seem  probable,  and  even  if  the  father 
were  protected  the  husband  might  not  be.  The  mucous  patches,  if  any 
are  found  to  exist,  should  be  actively  treated  both  locally  and  constitu- 
tionally, and  during  their  demonstrable  presence  a  most  rigorous  quaran- 
tine should  be  observed. 

Syphilitic  condylomata  are  due  to  hypertrophic  changes  in  the  papules, 
which  under  the  influence  of  heat  and  moisture  in  certain  regions  coalesce 
and  become  more  elevated.  They  vary  in  size  from  an  eighth  of  an  inch 
to  a  quarter  or  even  a  half  of  an  inch  in  diameter.  Their  surface  is  flat 
and  covered  by  a  crust  or  by  an  offensive  secretion.  They  are  found  most 
commonly  about  the  anus  or  at  the  angles  of  the  mouth. 

Pustular  Syphilides. — A  little  later  in  the  secondary  period,  usually  at 
about  the  sixth  week,  but  sometimes  much  earlier,  the  papules  become 
transformed  into  pustules,  the  change  taking  place  slowly,  so  that  if 
examined  at  any  time  after  it  has  begun  the  child  will  present  an  erup- 
tion which  is  markedly  polymorphic,  showing  here  and  there  yellowish 
or  reddish-yellow  maculae  left  after  the  absorption  of  the  cell-element  of 
certain  papules,  at  other  places  beefy-red  papules  at  the  height  of  their 
development,  or  papules  crowned  by  a  ring  of  desiccated  and  desquamat- 
ing epidermic  scales,  and  in  still  other  regions  pustules  in  various  stages 
of  formation.  Or  the  various  formative  stages  of  the  pustules  may  be 
passed  through  so  quickly  that  the  eruption  will  be  almost  entirely  pus- 
tular, few  if  any  unmodified  papules  being  discovered.  The  pustules 
may  remain  distended  with  pus  for  a  considerable  time,  after  which  they 
may  wither  and  slowly  disappear  or  may  rupture  and  leave  ulcerated 
surfaces.  A  number  of  these  ulcers  sometimes  run  together  and  make 
extensive  patches  covered  with  thick,  dark-colored  crusts.  These  patches 
may  resemble  areas  of  impetigo  or  of  impetiginous  eczema,  but  in  those 
affections  the  crusts  are  usually  thinner  and  of  a  lighter  color,  and  the 
skin  beneath  them  is  generally  on  a  level  with  the  surrounding  surface, 
bright  red  and  glazed ;  while  under  the  crusts  of  the  syphilide  will  be 
found  a  more  or  less  depressed  or  excavated  ulcer,  often  covered  with 
pus.     The  diagnosis  may  indeed  often  be  made  by  gently  detaching  and 

^  Hyde,  op.  cit.    See  p.  264. 
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raising  one  of  the  crusts  and  noting  the  chai-acter  of  the  surface  beneath. 
The  erosion  under  the  crusts  of  eczema  heals  over  more  readily  and  with  • 
out  leaving  a  cicatrix. 

A  so-called  furuncular  eruption^  is  said  to  appear  at  variable  periods 
between  the  sixth  month  and  the  third  year,  but  does  not  appear  to  me 
to  be  clearly  differentiated  from  the  large  pustular  syphilides  with  thick- 
ened and  elevated  bases  on  the  one  hand,  or  the  ulcerating  tubercular 
eruption  on  the  other.^  They  are  all  so  rare  in  hereditary  syphilis,  at 
any  rate,  as  to  have  little  clinical  importance. 

Iritis. — Another  symptom  of  the  secondary  period,  but  of  later  devel- 
opment and  of  rarer  occurrence  than  the  syphilodermata  which  have  been 
described,  is  iritis.  In  spite  of  its  rarity  this  is  extremely  important, 
because  it  is  frequently  overlooked  until  it  has  reached  such  a  stage  that 
occlusion  of  the  pupil  results,  and  also  because  when  it  is  recognized  it 
constitutes  an  almost  pathognomonic  sign  of  syphilis.'*  This  statement 
may  now  be  made  unhesitatingly,  although  for  many  years  it  was  con- 
tended that  iritis,  and  even  the  still  more  characteristic  symptom  kera- 
titis, were  only  associated  with  syphilis  as  coincidences,  the  constitutional 
disease,  when  hereditary,  having  no  causative  relation  to  the  local  con- 
dition. 

To  Mr.  Hutchinson  belongs  the  credit  of  having  first  clearly  devel- 
oped the  specific  character  of  this  trouble,'*  which,  on  account  of  the 
mildness  of  the  attendant  symptoms,  is  often  overlooked.  The  sclerotic 
zone  of  congestion  so  marked  in  the  adult,  and  therefore*  so  valuable  a 
diagnostic  sign  to  the  general  practitioner,  is  very  slight,  sometimes 
absent ;  and  as  a  consequence  the  attention  of  neither  parent  nor  phy- 
sician is  attracted  to  the  condition  until  in  the  more  serious  cases  it  has 
done  irreparable  mischief.  In  milder  cases,  particularly  where  the  child 
is  under  mercurial  treatment  for  concomitant  symptoms  of  syphilis,  it 
may  run  its  course  and  escape  notice  altogether  f  and  it  is  possible  that 
owing  to  this  fact  the  rarity  of  the  affection  has  been  overestimated.  It 
is  also  possible  that  in  such  cases  changes  occurring  at  this  time  may  in 
some  instances  lay  the  foundation  for  some  of  the  deeper-seated  ocular 
troubles  of  later  life. 

If,  however,  attention  haS  been  attracted  to  the  eyes,  the  diagnosis  is 
not  usually  difficult.     The  pupil  is  irregular,  especially  under  atropia ; 

*  Bumstead  and  Taylor,  op.  cit.,  p.  750. 

'  The  distinction  between  the  two  forms  is  usually  manifest  if  the  development  of  the 
lesions  has  been  observed ;  but  even  this  fails  in  regard  to  the  tubercular  eruption.  They 
both  occur  at  the  same  period ;  they  both  begin  similarly,  the  furuncles  as  *'  small  nodules 
in  the  corium,"  the  tubercles  as  "  deeply-seated  papules  or  nodules ;"  they  both  run  on  to 
ulceration  and  pursue  a  chronic  course  (Van  Harlingen,  op.  cit.,  p.  561). 

'  "When  primary  iritis  occurs  in  syphilis  in  young  children  it  is  almost  always  due 
to  syphilis"  (Soelberg  Wells,  Treatise  on  Diseases  of  the  Eye,  Philada.,  1873,  p.  173). 

*  Med.  Timen  and  Gazette,  1860,  July  14;  Ophthalmic  Hospital  Reports,  vol.  i.  pp.  191, 
226 ;  A  Clinical  Memoir  on  Certain  JJi^eases  of  the  Eye  and  Ear  consequent  on  Inherited 
Syphilis,  London,  1803.  In  the  introduction  to  this  volume  Mr.  Hutchinson  states  that 
acute  iritis  dependent  on  hereditary  syphilis  was  first  described  in  connection  with  its 
true  cause  by  Mr.  Lawrence,  but,  as  from  the  dale  of  that  gentleman's  first  case  (1830)  up 
to  1863  but  six  cases  had  been  recorded,  the  announcement  had  made  but  little  impression 
on  the  profession. 

*  "In  the  cases  of  this  form  of  iritis  which  are  seen  in  ordinary  eye-practice  much 
damage  has  often  been  done  by  occlusion  of  the  pupil  and  deeper  mischief  Probably 
many  of  the  slighter  cafies  escape  the  notice  of  the  parents  and  are  not  brought  to  the 

"Tt.  Edward  Nettleehip.    See  Hill  and  Cooper,  p.  271), 
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tiiere  are  streaks  of  lymph,  dulness,  swelling,  chaDge  of  color,  and  on 
very  careful  inspection  a  faint  pink  zone  may  be  seen  in  the  sclerotic. 
The  conjunctiva  and  cornea  are  generally  clear. 

Mr.  Hutchinson^s  analysis  of  the  twenty-three  cases  reported  by  him 
is  still  of  interest  as  furnishing  reliable  data  for  prognosis.  The  average 
age  at  the  time  the  iritis  commenced  was  five  months  and  a  half.  The 
oldest  was  sixteen  months  at  the  time  of  the  outbreak,  the  youngest  six 
weeks.  In  twelve  cases  but  one  eye  suffered;  .in  eleven  both  were 
affected.  In  seven  cases  (ten  eyes)  the  cure  was  complete ;  in  two  or 
three  other  cases  very  slender  adhesions  remained ;  in  twelve  cases,  in 
nearly  all  of  which  the  patients  came  under  care  only  at  a  late  period 
of  the  disease,  one  pupil  was  permanently  occluded  by  organized  false 
membrane.  In  nearly  all,  coincident  symptoms  of  syphilis  of  the  skin 
or  mucous  membranes  were  present.  Of  the  thirteen  cases  in  which 
alone  a  history  of  the  family  is  recorded,  the  affected  infant  was  the  only 
living  child  of  his  parents  in  twelve  instances.  In  the  only  case  in  the 
whole  series  in  which  it  is  stated  that  there  were  other  living  children 
the  mother  had  lost  four  infants  out  of  seven  live  births. 

The  prognosis  depends  on  the  stage  at  which  they  come  under  treat- 
ment. The  lymph  if  recent,  no  matter  in  what  quantity,  will  probably 
be  absorbed  under  mercurial  treatment,  which  will  often  be  of  great 
benefit  even  in  those  cases  in  which  a  certain  amount  of  organization 
has  occurred.^ 

We  have  now  a  group  of  symptoms  characteristic  of  the  secondary 
period  of  syphilis,  or  that  extending  from  birth,  or  much  more  commonly 
from  the  age  of  three  or  four  weeks  to  about  the  end  of  the  first  year. 
The  syphilitic  child  during  this  time  has  several  or  all  of  the  following 
symptoms  :  Coryza  with  snuffles ;  an  erythematous,  papular,  or  pustular 
eruption  on  the  skin ;  mucous  patches  on  the  lips,  tongue,  cheeks,  etc. ; 
a  marked  tendency  to  general  wasting ;  a  hoarse  cry  or  cough ;  senility 
of  aspect ;  iritis.  The  majority  of  syphilitic  children  born  alive  die 
during  this  stage. 

Before  its  termination,  sometimes  even  at  birth,  other  lesions  have 
been  noticed  (especially  those  affecting  the  liver),  which,  however,  may 
better  be  described  in  connection  with  the  special  organ  or  organs 
involved. 

Succeeding  this  stage — i.  e.  beginning  in  about  a  year  or  eighteen 

1  It  will  not  be  uninteresting,  perhaps,  to  append  the  aphorisms  regarding  iritis  in 
infants  which  Mr.  Hutchinson  at  that  time  enunciated :  1 .  The  subjects  of  infantile 
iritis  are  much  more  frequently  of  the  female  than  the  male  sex.  2.  The  age  of  five 
months  is  the  period  of  life  at  or  about  which  syphilitic  infants  are  most  liable  to  suffer 
from  iritis.  3.  Syphilitic  iritis  in  infants  is  often  symmetrical,  but  quite  as  frequently 
not  so.  (In  his  article  in  Reynolds's  System  of  Medicine,  written  in  1866,  three  years 
later,  but  revised  in  1870,  he  describes  it  as  "usually  symmetrical,"  vol.  i,  p.  444.)  4. 
Iritis,  as  it  occurs  in  infants,  is  seldom  complicated,  and  is  attended  by  but  few  of  the 
more  severe  symptoms  which  characterize  the  disease  in  the  adult.  5.  Notwithstanding 
the  absence  of  phenomena  of  acute  inflammation,  the  effiision  of  lymph  and  the  danger 
of  occlusion  of  the  pupil  are  usually  very  great.  6.  Mercurial  treatment  is  most  signally 
efficacious  in  curing  the  disease,  and,  if  recent,  in  procuring  the  complete  absorption  of 
the  effused  lymph.  7.  Mercurial  treatment  previously  adopted  does  not  prevent  the 
occurrence  of  this  form  of  iritis.  8.  The  subjects  of  infantile  iritis,  though  often  puny 
and  cachectic,  are  also  often  apparently  in  good  condition.  9.  Infants  suffering  from 
iritis  should  always  show  one  or  other  of  the  well-recognized  symptoms  of  hereditary 
taint.  10.  Most  of  those  who  suffer  from  syphilitic  iritis  are  infants  born  within  a  shorJ 
period  of  the  date  of  the  primary  disease  in  their  parents. 
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months — cornea  an  intermediate  period,  which  extends  to  second  denti- 
tion, to  pubei-ty,  or  even  much  later,  and  which  is  characterized  rather 
negatively — that  is,  by  the  absence  of  symptoms — than  otherwise.  The 
evidence  of  the  general  diathesis  will  of  course  be  present  in  the  shape 
possibly  of  malnutrition,  stunted  growth,  or  retarded  development,  per- 
haps shown  in  the  weazened  or  withered  face,  the  sunken  nose,  the  pallor 
of  the  skin,  the  premature  loss  of  the  upper  incisor  teeth  or  the  mal- 
formation of  the  others  if  they  have  erupted. 

There  is  but  little  tendency  to  recurrence  or  relapse  of  any  of  the  sec- 
ondary symptoms ;  and  in  certain  cases,  not  a  very  small  proportion,  in 
which  these  symptoms  have  been  light  and  have  been  well  and  thor- 
oughly treated,  this  stage  extends  throughout  life;  or,  in  other  words, 
as  is  frequently  the  case  with  the  adult  who  has  followed  a  proper  course 
of  treatment,  the  disease  appears  to  terminate  with  the  secondary  stage. 
In  other  cases,  however,  it  recurs,  and  the  symptoms  which  it  then  pre- 
sents may  be  taken  up  in  connection  with  the  different  organs  or  tissues 
involved. 

Syphilis  of  the  ear  is  for  obvious  reasons  not  often  discoverable  until 
the  patient  has  reached  an  age  at  which  interference  with  the  function  of 
hearing  becomes  a  noticeable  phenomena.  The  only  symptom  likely  to 
attract  attention  during  the  stage  of  inherited  syphilis  which  we  are  now 
considering  is  a  catarrh  of  the  middle  ear,  which  may  have  for  its  start- 
ing-point some  inflammation,  ulceration,  or  mucous  patch  of  the  pharynx, 
causing  a  temporary  or  permanent  occlusion  of  the  orifices  of  the  Eus- 
tachian tubes.^  This  may  lead  to  perforation  of  the  membrana  tympani, 
purulent  infiltration  of  the  mastoid  cells,  etc.,  and  when  accompanied  by 
an  otorrhoea  which  attracts  attention  to  the  ear  will  be  easily  discovered 
by  the  physician.  These  cases  are,  however,  exceptional,  otorrhoea  only 
being  present  in  nine  out  of  Hutchinson  and  Jackson^s^  one  hundred 
cases  of  inherited  syphilis,  and  consequently  but  little  is  known  about 
the  frequency  or  gravity  of  lesions  of  the  auditory  apparatus  in  the  sec- 
ondary stage  of  this  form  of  syphilis.^  The  changes  which  occur  later 
on  are  chiefly  those  which  involve  either  the  nerves  themselves  or  their 
distribution  in  the  labyrinth. 

The  affections  of  the  middle  ear  and  Eustachian  tube  are  said  to  be 
contemporaneous  with  the  keratitis  which  appears  in  the  neighborhood 
of  puberty,*  while  those  of  the  nerve  are  somewhat  later  in  point  of 
time,  and  are  almost  always  conjoined  with  retinitis,  choroiditis,  and  optic 
neuritis.  As  usual  when  investigating  or  describing  any  subject  relating 
to  syphilis,  Mr.  Hutchinson's  opinion  and  observation  must  be  detailed. 
In  1863  he  wrote*  that  it  was  only  recently  that  he  had  thouglit  of  spe- 
cially investigating  the  disorders  of  hearing  in  reference  to  hereditary 
taint,  having  had  his  attention  called  to  a  peculiar  form  of  deafness, 
usually  symmetrical,  passing  rapidly  through  its  difi'erent  stages  and 

*  Baamler.  Zmnssen^g  Oyclopasdia,  vol.  iii.  p.  226. 

'  Hutchinson  and  Hughlings  Jackson,  Med.  Times  and  Gaz.,  Nov.  23.  1861. 

*  Schwartze  (quoted  by  Hill  and  Cooper)  found  also  that  otorrhoea  was  a  rare  compli- 
cation in  deafness  from  syphilis. 

*  Purves,  Guy's  Hospital  Reports,  1876,  p.  564 ;  Pritchard,  British  Medical  Journal,  April 
21.  1877. 

*  Cliniccd  Memoirs  on  Certain  Diseases  of  the  Eye  and  Ear  consequent  on  Inherited  Syphilis, 
London,  1863,  pp.  182,  183. 
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onaccompauied  by  any  marked  degree  of  pain  or  any  external  disease. 
He  then  reported  eighteen  cases  of  which  he  had  notes.  The  oldest  of 
these  patients  was  twenty-seven,  the  youngest  eight — the  average  time 
of  development  of  the  deafness  from  twelve  to  fifteen.  Although  the 
membrana  tympani  was  in  no  instance  quite  normal,  in  none  were  there 
found  adequate  changes  to  account  for  the  deafness.  In  all  the  Eustachian 
tubes  were  pervious.  In  nearly  all  the  disease  was  symmetrical.  This  fact, 
together  with  the  absence  of  discoverable  lesions  of  the  external  or  middle 
ear,  seems  to  point  conclusively  to  disease  of  the  nerves  themselves,  or  at 
least  to  a  central  cause.^  He  adds :  "  With  regard  to  the  prognosis  of 
heredito-syphilitic  deafness,  I  believe  that  it  is  very  unfavorable.  When 
the  disease  was  prpgressive  I  have  rarely  witnessed  any  permanent  im- 
provement or  arrest.  In  most  it  has  gone  on  to  total  loss  of  hearing,  and 
this  in  several  instances  in  spite  of  the  cautious  use  of  specific  remedies 
almost  from  the  beginning.  From  six  months  to  a  year  would  appear  to 
be  the  usual  time  required  for  the  completion  of  the  process  and  the  entire 
abolition  of  the  function.^^  ^ 

Dalby^  is  said  to  regard  syphilis  as,  next  to  scarlatina,  the  most 
fruitful  cause  of  deaf-mutism  as  it  occurs  in  children  born  with  good 
hearing  powers.  "  The  patient  usually  becomes  deaf  in  early  childhood — 
after  he  begins  to  talk — or  between  this  period  and  puberty.''  * 

Syphilis  of  the  Liver. — In  1852,  Gubler  published  an  account  of  the 
general  appearances  in  syphilitic  disease  of  the  liver  in  new-born  children, 
which  was  distinguished  especially  by  increase  in  size  and  weight.  This 
increase  depended,  as  might  be  expected  in  this  stage — ^that  of  general 
cell-proliferation — upon  a  proliferation  of  cells  from  the  connective  tissue 
between  the  acini,  or  from  the  adventitia  of  the  interlobular  vessels,  this 
growth  becoming  transformed  into  connective  tissue.^  The  change  is  quite 
analogous  to  what  is  taking  place  at  the  same  time  in  the  skin,  the  mucous 
membranes,  and  other  tissues.  Wilks  has  also  described  ®  a  form  of  syph- 
ilitic disease  of  the  liver  which  corresponds  to  that  of  Gubler,  and  in  which 
the  whole  organ  is  infiltrated  by  a  new  fibrous  tissue,  producing  a  uniform 
and  general  hardening. 

^  In  the  Lancet  for  Jan.  16,  1875,  he  reports  a  case  of  total  deafness  in  a  young  woman 
of  seventeen  which  had  come  on  in  ten  months  without  pain  or  otorrhoea.  He  believes 
the  disease  of  the  organ  of  hearing  to  be  parallel  with  those  cases  of  choroiditis  dissem- 
inata or  of  optic  neuritis  in  which  blindness  is  produced  without  pain  or  any  external 
evidence  of  inflammation,  and  which  are  distinctly  and  positively  associated  with  inher- 
ited syphilis. 

^  Mr.  Hinton,  in  his  edition  of  Toynbee's  work  on  Diseases  of  the  Ear,  states  that  at 
Guy's  Hospital,  of  his  aural  patients,  one  in  twenty  is  aflfected  with  deaftiess  due  to 
heredito-syphilis ;  that  it  usually  makes  its  appearance  between  the  tenth  and  sixteenth 
years ;  and  that  the  great  majority  of  the  cases  which  he  has  seen  have  been  females. 
He  adds:  "Patients  suffering  from  this  disease  may,  as  a  rule,  at  least  when  young,  be  at 
once  distinguished  by  the  amount  of  deafness  which  they  exhibit.  I  know  no  other  affec- 
tion except  fever  which  in  a  person  under  twenty  brings  on  a  deafness  so  rapidly  and  so 
nearly  complete.  In  the  course  of  a  few  weeks  a  girl  previously  hearing  weU  will,  with- 
out pain  or  known  cause,  become  unable  to  distinguish  words."  In  one  of  Dalby's  cases 
total  deafness  came  on  in  three  weeks,  previous  to  which  hearing  was  normal.  Accord- 
ing to  Pierce,  the  deafness  is  most  apt  to  manifest  itself  between  eleven  and  eighteen  years 
of  age.  Troeltsch  says  that  "  Taudition  du  diapason  par  le  vertex  "  is  lost  at  an  early  date 
after  the  beginning  oi  the  disease,  and  that  there  are  also  often  concomitant  affections  of 
the  nose  and  pharynx. 

'  The  Lancet,  Jan.  22,  1876.  *  Bumstead,  op.  cit.,  p.  734. 

'  Baumler,  op.  cit.,  p.  186.  •  Trans.  Path.  Soc,  vol.  xvii.,  1866, 
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As  described  by  Gubler/  the  liver  in  such  children  is  hypertrophied ; 
hard,  resistant  to  pressure,  so  that  it  cannot  be  indented ;  elastic,  so  that 
it  rebounds ;  creaks,  but  does  not  bleed,  when  it  is  cut  into,  and  presents 
the  yellow  color  and  the  semi-transparence  of  flint.  There  are  seen  on  a 
yellowish  ground  a  number  of  small  white  granulations  like  grains  of 
wheat,  which  a  histological  examination  shows  to  be  formed  by  an  accu- 
mulation of  embryonic  cells  in  the  spaces  which  separate  the  hepatic  acini. 
Injections  reveal  the  fact  that  the  vascular  network  has  become  almost 
impenetrable,  the  capillaries  obliterated,  the  larger  vessels  diminished  in 
calibre.  Fibro-plastic  matter  is  found  throughout  the  organ  in  large 
quantity.     In  consequence  of  these  conditions — the  compression  of  the 


Fig.  8. 


Section  of  an  old  gumma  of  the  liver,  a,  o.  Central  caseous  tissue  of  the  guiiuna.  v\  v'.  Its  vessels.  /. 
Boundary  between  the  central  portion  and  fibrous  zone;  this  line  of  demarcation  is  marked  in  place* 
by  an  opening  or  chft.  /,  /.  Connective  tissue  of  the  fibrous  zone  which  entirely  surrounds  the  central 
part,  f,  r.  Small  vessels  of  this  zone.  c.  An  arteriole  of  the  fibrous  zone.  /,  /.  (iuite  lar^e  biliary  ves- 
sels included  in  the  fibrous  zone.  i'.  Fasciculi  of  connective-tissue  fibres  running  parallel  with  the  sur- 
face of  the  caseous  part.  At  h  and  d  the  fasciculi  of  fibres  of  the  fibrous  zone  i)euetrate  into  the  central 
caseous  part.    «,  «.  llssue  of  hepatic  cells  interrupted  by  bands  of  fibrous  tissue, »/»,  w.    X  12. 

hepatic  cells  and  the  destruction  of  the  vessels — the  secretion  of  bile  is 
stopped,  and  the  gall-bladder  is  found  after  death  to  contain  a  pale-yellow 
liquid  consisting  of  bile  mixed  with  an  excess  of  nmcus.  This  form  of 
hepatitis  has  thus  far  been  observed  almost  exclusively  in  infants.    CorniJ 

*  MSmoires  mr  une  nouvelle  Affection  de  Foie^  and  Oaz.  Med.  de  Paria,  1 852. 
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says^  that  he  has  had  frequent  occasion  to  examine  such  cases  ol  nepatic 
syphilis,  and  describes  them  as  follows :  "  The  hepatic  acini,  in  the  nor- 
mal state,  are  in  contact  except  at  the  prismatic  spaces  which  are  formed 
by  their  union — spaces  in  which  the  capsule  of  Glisson  forms  an  envelope 
to  the  afferent  portal  vessels  of  the  lobuli.  It  is  in  these  spaces  that  the 
round  lymph-cells  form  and  collect  into  small  nodules  representing  micro- 
scopic gummata.  The  cells  at  the  cejitre  of  the  new  formation  are  some- 
times granular.  This  neoplasm  is  seated  about  the  ramifications  of  the 
portal  veins,  which  in  consequence  also  present  thickened  walls  with 
newly-formed  cells  in  their  external  tissues.  The  small  granules  above 
mentioned  are  not  always  visible  to  the  naked  eye,  and  in  their  places  are 
only  seen,  about  the  perilobular  capillaries  of  the  portal  vein,  an  excessive 
number  of  embryonic  cells.^'  In  addition  to  this  interstitial  sclerosis  or 
interstitial  infiltrating  hepatitis  there  is  an  inflammation  of  the  liver 
depending  upon  the  presence  of  gummata — gummous  hepatitis — which 
occurs  in  two  forms  :  one  in  which  very  small  and  very  numerous  nodules 
are  present,  situated  along  the  course  of  the  fibrous  seams,  the  prolonga- 
tion of  the  capsule,  and  another  in  which  there  are  two  or  three  large 
circumscribed  tumors.  This  form  of  hepatitis  is  always  accompanied  by 
the  interstitial  form,  although  the  latter  may  be  only  slightly  developed.^ 
The  gummata,  though  not  infrequently  found  in  the  liver  of  new-born 
children,  are  more  likely  to  develop  later,  at  from  about  the  eighth  to  the 
twelfth  year. 

Rochebonne^  describes  the  following  symptoms  of  syphilitic  hepatitis 
in  infants :  A  deep  wine-colored  venoiis  stain  and  oedema  of  the  lower 
extremities,  often  accompanied  by  pemphigus ;  ascites  due  to  mechanical 
obstruction  of  the  circulation,  as  in  cirrhosis ;  a  more  or  less  pronounced 
chloro-anaemic  appearance  of  the  face ;  and  the  presence  in  the  urine  of 
albumen  and  hsemato-globulin.  Vomiting  may  occur,  and  constipation 
alternating  with  diarrhoea  has  been  observed.  Icterus,  symptomatic  of 
the  affection,  has  not  been  observed. 

Baumler  says :  *  Implication  of  the  peritoneal  coating  of  the  liver  may 
be  recognized  by  the  pain  in  the  hepatic  region.  In  new-born  children — 
unless,  possibly,  there  may  be  some  enlargement  of  the  liver — the  only 
local  symptoms,  often,  are  those  due  to  peritonitis — screaming,  drawing 
up  of  the  legs,  vomiting.  In  those  cases  it  is  not  rare  for  the  peritonitis 
to  become  diffuse.^ 

Hill  says :  *  "  The  symptoms  are  mainly  those  of  functional  derange- 
ment of  the  organ,  with  alteration  of  its  bulk." 

Hutchinson^  has  described  cases  in  which  in  young  persons  the  subjects 

'  Op.  cit.,  Am.  ed.,  p.  370. 

'  It  does  not  differ  essentially,  either  pathologically  or  clinically,  from  the  same  lesion 
in  adults. 

'  Quoted  by  Bumstead  and  Taylor,  p.  758.  *  Op.  cit,  p.  194. 

^  In  an  article  on  "  Inherited  Syphilis"  in  the  British  and  For.  Medico- Chirurgical  Be- 
view,  1875,  p.  28,  it  is  said :  "  Of  the  liver  the  lesion  consists  in  enlargement  and  indu- 
ration of  the  organ  in  whole  or  in  part,  due  to  the  development  of  fibro-plastic  material 
between  the  cells  of  the  acini,  with  obliteration  of  the  vessels  and  interference  with  the 
secretion  of  bile.  This  condition  is  generally  doubtful  during  uterine  life,  and  is  rapidlj 
fatal.  The  symptoms  are  vomiting,  diarrhoea,  and  tympanitis,  but,  strange  to  say,  no  jaun- 
dice. The  enlarged  and  indurated  organ  may  be  felt  by  palpation.  It  is  probably  in  this 
connection  that  the  peritonitis  described  by  Simpson  a^  occurring  in  inherited  syphilis  is 
found." 

«  Op.  dt.,  p  163.  '  Path.  Transactions.  1877,  p.  309. 
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of  hereditary  syphilib  there  has  been  great  hepatic  enlargement  which  has 
subsequently  wholly  disappeared.  He  finds  it  difficult  to  believe  that 
there  is  any  kind  of  gummous  growth  in  such  cases,  and  feels  obliged 
rather  to  fall  back  upon  the  hypothesis  of  mere  vascular  turgescence. 
In  one  such  case  the  liver  occasionally  was  so  large  as  to  be  visible  as 
the  patient  lay  on  his  back  in  bed.^ 

It  seems  much  more  likely  that  the  enlargement  is  due  to  an  excep- 
tionally active  cell-proliferation,  which  does  not,  however,  go  on  to 
organization,  but  may  be  just  as  susceptible  of  absorption  and  resolution 
as  are  the  papules  or  maculae  of  the  skin.  A  portion  of  the  enlargement 
may  be  due  to  a  passive  congestion  caused  by  the  presence  of  this  cell- 
accumulation.^ 

As  to  the  diagnosis  of  hepatic  s}^hilis  in  infants,  I  am  disposed  to 
agree  with  Cornil,  who  says :  ^  "  The  symptoms  are  null,  or  they  are 
identical  with  those  of  local  and  general  troubles  so  often  observed  in 
children  who  have  poor  or  insufficient  nourishment.  The  only  physical 
sign  which  properly  belongs  to  hepatic  syphilis  is,  when  it  exists  at  all, 
increase  in  the  size  of  the  liver." 

Syphilis  of  the  Bones. — Until  the  publication  in  1870  of  the  researches 
of  S.  Wegner,*  an  assistant  of  Prof.  Virchow,  diseases  of  the  osseous 
system  due  to  hereditary  syphilis  were  either  ignored  or  denied  by  the 
various  writers  upon  this  subject.^  Yalleix,  Bargione,  Ranvier,  and 
Gueniot  had  indeed  recorded  cases  of  bone  disease  occurring  at  the  points 
of  junction  between  the  epiphyses  and  diaphyses  and  in  the  costal  carti- 
lages, but  it  remained  for  Wegner  first  fully  to  describe  the  pathological 
changes  which  occurred  there,  and  to  differentiate  them  from  those  due 
to  rickets  or  scrofula.  His  memoirs  recognized  three  stages  of  alteration 
in  the  long  bones  :^  1st.  While  in  the  normal  state  the  boundary  of  the 
hyaline  cartilage  is  distinctly  marked  by  a  line  which  indicates  the  direct 
transformation  of  the  cartilaginous  tissue  into  a  spongy  tissue,  the  unaided 
eye  being  unable  to  distinguish  a  spongio-calcareous  layer,  in  new-born 
syphilitic  children,  on  the  contrary,  the  bones  are  seen  to  have  a  spongio- 
calcareous  layer  interposed  between  the  bone  and  c-artilage,  measuring 
two  millimeters  in  thickness.  This  is  a  zone  of  calcifying  cartilaginous 
material  more  extensive  than  in  the  normal  state.  2d.  These  same 
changes  become  more  distinct  and  more  extensive.  The  unnaturally 
thick  layer  of  calcareous  material  continues  to  grow.  There  is  prolifer- 
ation of  the  cartilaginous  trabeculse,  abundant  calcification  of  the  car- 
tilage, too  early  and  irregular  ossification  of  the  intercellular  substance 

^  Illustrative  cases  of  this  condition  may  be  found  in  the  Med.  Times  and  OcuseUe,  Dec 
22,  1877. 

'  Barlow  [Paih.  Trans.^  1877,  p.  355)  has  suggested  that  the  engorgement  is  only  a  pre- 
liminary stage  of  the  fibrous  thickening,  and  may  disappear  either  with  or  without  leav- 
ing permanent  contractions  or  adhesions  in  its  wake. 

»  Oif).  cit. 

*  Virchou^s  Arehiv,  1870,  B.  50,  S.  305 :  "  Ueber  hereditare  knochen  Syphilis  bei  jungen 
kindem." 

*  Diday  says:  "Affections  of  the  bones  are  so  rare  in  children  with  inheritetl  syphilis 
that  the  annals  of  medicine  scarcely  offer  five  or  six  well-authenticated  cases  of  caries  or 
periostitis"  {op.  cit.,  p.  83).  Referring  to  this  statement,  Mr.  Hutchinson  remarks:  "So 
different  has  been  my  own  experience  from  this  that  I  mav  say  that  we  are  scarcely  ever 
without  a  severe  example  of  it  in  the  wards  of  the  London  Hospital "  {I UmlraLions  of  Clin- 
ical  Svrgery,  London,  1875,  p.  47). 

*  Cornil,*  vp.  cit.,  p.  282  et  seq. 
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of  the  cartilage,  and  at  the  same  time  an  arrest  of  the  normal  formation 
of  bone  which  should  be  going  on  from  the  epiphysial  cartilage.  3d. 
There  is  now  added,  by  extension  of  these  processes,  a  thickening  of  the 
perichondrium  and  periosteum  at  the  extremities  of  the  long  bones  and 
at  the  junction  of  the  ribs  with  the  costal  cartilages.  In  consequence  of 
the  interference  with  nutrition  occasioned  by  these  changes  atrophy  and 
fatty  degeneration  of  the  cartilage-cells  occur,  and  they  form  between  the 
epiphysis  and  diaphysis  a  necrosed  mass  which  irritates  the  living  bone. 
This  causes  osteo-myelitis,  which  frequently  results  in  a  separation  of  the 
epiphyses.  Occasionally  pus  is  produced  in  such  quantity  as  to  perforate 
the  periosteum,  escape  into  the  surrounding  tissues,  and  become  super- 
ficial.    He  terms  the  entire  process  an  osteo-chondritis. 

Waldeyer  and  Kohner,^  after  examining  twelve  cases,  confirm  in  the 
main  these  investigations  of  Wegner,  but  interpret  the  changes  as  arising 
rather  from  the  formation  of  a  gummous  tissue  between  the  epiphysis  and 
diaphysis  than  from  an  osteo-chondritis.  The  tissue-death  which  occurs 
later,  the  atrophy  of  the  cells,  etc.,  they  compare  with  the  same  modi- 
fications observed  in  syphilomata. 

Parrot^  in  a  number  of  exceedingly  valuable  papers  has  repeated  and 
greatly  extended  these  observations.  He  places  especial  importance  upon 
the  formation  of  osteophytes,  which,  he  says,  in  the  first  stage  envelop  the 
diaphyses  of  the  long  bones,  especially  at  their  inferior  extremities.  In 
the  succeeding  stage  the  new  bony  layers  are  more  porous ;  a  gelatinous 
degeneration  affects  the  epiphysial  cartilage  and  the  spongy  bones  at  a 
point  where  they  are  in  contact ;  the  epiphyses  tend  to  separate  from  the 
diaphyses.  This  solution  of  continuity  results  in  a  characteristic  pseudo- 
paralysis, with  curvatures,  abnormal  twistings,  and  preternatural  mobility 
of  the  bones,  with  loss  of  the  power  of  locomotion.  Then  the  osteophytes 
increase  in  size  by  the  formation  of  several  layers,  thus  enlarging  the 
inferior  extremities  of  the  long  bones.  He  describes  the  general  process 
as  consisting,  first,  of  a  periosteo-genesis — a  formation  of  osseous  tissue 
from  the  periosteum ;  next  of  a  chondro-calcosis — a  calcareous  incrustation 
of  cartilage ;  and  finally  of  a  gelatiniform  degeneration  and  softening  of 
the  bone,  with  diaphyso-epiphysial  disjunction.^ 

Taylor^  sums  up  the  results  of  his  observations  as  follows :  "  In  the 
first  stage  we  have  a  simple  hyperplasia  of  cells  with  irregular  deposition 
of  lime  salts ;  in  the  second,  an  intensification  of  this  condition ;  and  in 
the  third,  a  new  element — namely,  the  abnormal  proliferation  of  all  the 
elements  of  the  tissues,  with  an  infiltration  of  granulation-tissue  into  the 
medullary  spaces  following  the  vessels.'^' 

^  "Beitrage  zur  Kenntwiss  der  hereditare  knochen  Syphilis,"  Virchov^s  Arckiv,  B.  55, 
S.  367. 

^  Societe  de  Biologic,  June  1,  1872;  Societe  anatomique,  1873,  p.  92;  Archives  de  Phyn- 
ologie,  1876,  vol.  iii.  pp.  138, 139 ;  Revue  mensuelle  de  Mededne  et  de  Chirurgie,  1877  ;  Patho" 
logical  Tram.,  1871,  vol.  xxx.  p.  339,  etc.,  etc. 

^  Cornil  (op.  cit.)  coincides  in  the  main  with  this  description. 

*  Syphililic  Lesions  of  the  Osseous  System  in  Infants  and  Young  Children,  New  York,  1875, 
p.  134. 

*  Verraguth  {Archiv  fUr  Path.  Anat.)  describes  the  first  step  as  an  excessive  formation 
of  vessels  in  the  cartilage  and  a  corresponding  overgrowth  of  the  cellular  elements.  This 
becomes  inflammatory,  and  constitutes  a  primary  syphilitic  chondritis,  the  changes  in  the 
medulla  of  the  bone  being  degenerative  and  secondary  to  the  affection  of  the  cartilage. 
Still  other  observers  have  described  the  process,  each  with  minor  modifications ;  but  as 
Jhey  are  of  no  clinical  importance,  it  does  not  seem  worth  while  to  quote  them. 
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We  see,  then,  that,  setting  aside  minor  points  of  diiference,  these 
observers  all  coincide  in  describing  tliis  condition  as  one  essentially  of 
the  nature  of  syphilitic  bone  troubles  with  which  we  are  familiar  in  the 
acquired  form  of  the  disease,  consisting  primarily  and  throughout  of  an 
unnatural  accumulation  of  cell-elements,  which  in  the  later  stages  by 
their  pressure  produce  various  degenerations  of  surrounding  structures, 
and  which,  as  they  occur  during  the  process  of  bone-formation,  are 
accompanied  by  irregular  and  abnormal  deposition  of  lime  salts.  They 
especially  aifect  the  regions  mentioned — the  junctions  of  the  epiphyses  and 
diaphyses — because  at  that  time  those  points  are  the  seat  of  great  phys- 
iological activity.  Syphilis,  indeed,  throughout  its  entire  course  is 
notably  subject  to  similar  influences,  as  one  example  of  which  I  may 
instance  the  preference  displayed  by  the  periostitis  which  results  in  nodes 
or  in  caries  for  the  subcutaneous  bones,  the  tibia,  clavicle,  cranium,  etc. ; 
or,  in  other  words,  for  those  which  are  subject  to  frequent  traumatisms — 
trifling,  perhaps,  but  sufficient  to  determine  a  slight  hypersemia,  which  is 
followed  by  abnormal  cell-proliferation  or  accumulation. 

The  symptoms  which  obtain  in  this  condition  of  syphilitic  osteo-chon- 
dritis  are  as  follows:  The  child  may  be  attacked  during  intra-uterine 
life,  and  in  that  event  the  osseous  lesions  will  probably  be  coincident 
with  other  syphilomata  and  with  placental  disease  of  sufficient  gravity 
to  destroy  life.^  If  the  child  is  born  alive,  the  first  development  of  the 
disease  will  probably  be  noticed  as  a  swelling  at  the  diaphyso-epiphysial 
junction  of  one  of  the  long  bones,  which  in  the  emaciated  subjects  of 
hereditary  syphilis  is  often  visible,  and  can  always  be  discovered  by  pal- 
pation. The  bones  most  frequently  attacked  are  the  humerus,  radius 
and  ulna,  tibia  and  femur,  but  the  clavicle,  ribs,  sternum,  and  bones  of 
the  metatarsus  and  metacarpus  are  also  often  involved,  and  much  more 
rarely  the  frontal  and  parietal.  The  more  pronounced  the  syphilis  of  the 
parents,  or  the  nearer  the  date  of  conception  to  the  time  at  which  their 
infection  occurred,  the  more  probable  is  it  that  several  bones  will  be 
affected,  and  the  more  unfavorable  the  prognosis  as  respects  the  life  of 
the  child.  Indeed,  it  has  been  noticed  that  "  in  stillborn  infants  and  in 
those  dying  soon  after  birth  the  majority,  or  even  all,  of  the  long  bones 
are  affected."^ 

The  swelling  is  found  to  consist  of  a  ring  or  collar  which  more  or  less 
completely  surrounds  the  bone,  is  apt  to  be  smooth  rather  than  irregular^ 
and  when  two  bones  situated  near  to  each  other  are  simultaneously  afiected 
may  conjoin  them.  This  condition  persists  during  the  first  stage  of 
pathologists,  and  passes  with  greater  or  less  rapidity  into  the  second 
stage,  in  which  the  swelling,  the  cell-proliferation,  reaches  its  height. 
This  may  take,  in  cases  uninfluenced  by  treatment,  several  weeks  or 
even  months.  Under  the  use  of  mercurials  and  iodide  of  potassium 
they  usually  subside  rapidly.  During  this  second  stage,  however,  owing 
to  the  proximity  of  the  swellings  to  the  joints,  a  moderate  amount  of 
synovitis  is  often  present.  This  affects  chiefly  the  elbow  and  the  knee, 
but  may  appear  in  any  joint.  It  is  also  readily  influenced  by  specific 
treatment  and  well-regulated  pressure. 

^  Pollnow  found  osteo-chondritis  in  35  out  of  50  syphilitic  foetuses  (Der  Hydrops  San- 
guinolenteH  faetiut,  Berlin,  1874,  quoted  by  Hill  and  C!ooper,  op.  cit.,  p.  352). 
"  Bumstead  and  Taylor,  op.  cit.,  p.  767. 
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When  the  third  stage  is  reached,  or  that  of  the  formation  of  granula- 
tion-tissue, with  degenerative  changes  of  the  cartilages  and  of  the  bones 
themselves,  deformity  often  becomes  more  marked.  There  are  unnatural 
curves  or  angles  in  the  bones,  with  more  or  less  complete  separation  at 
the  point  of  junction.  Where  many  bones  are  affected  in  this  way,  the 
resulting  deformity  is  extreme  and  the  patient  may  be  absolutely  power- 
less, a  condition  of  pseudo-paralysis  •  supervening  in  which  the  limbs  lie 
motionless  or  swing  about  like  the  arms  or  legs  of  a  doll  when  the  child 
is  carried. 

When  the  swelling  does  not  undergo  absorption,  the  superjacent  tissues 
sometimes  become  involved,  abscesses  form  and  make  their  appearance 
externally,  extensive  necrosis  of  the  shaft  of  the  affected  bone  takes  place, 
and  the  little  patient  usually  dies  of  hectic,  pyaemia,  or  exhaustion. 
When  the  cranial  bones  are  involved,  the  disease  is  apt  to  limit  itself 
chiefly  to  the  stage  of  osteophytic  formation,  the  immovability  of  the  bones 
probably  favoring  the  organization  of  the  new  cell-growth  rather  than 
the  production  in  it  of  inflammatory  changes.  The  growths  are  met 
with  chiefly  in  older  children  than  those  affected  with  the  form  of  osteo- 
chondritis just  described;  they  affect  the  periphery  of  the  liver,  and 
are  found  most  usually  around  the  anterior  fontanel,  and  later  on  the 
parietal  and  frontal  eminences.  The  sutures  are  sometimes  completely 
soldered  together.^  The  osteophytes  vary  in  thickness  from  a  quarter  of 
an  inch  to  an  inch,  or  are  even  larger.^ 

The  most  important  differential  diagnosis  to  be  made  in  these  cases  is 
between  the  rachitis  of  young  children  and  the  form  of  syphilis  in  ques- 
tion. Much  difference  of  opinion  still  exists  as  to  the  relation  between 
these  diseases,  syphilis  being  claimed,  on  the  one  hand,  as  having  in  the 
majority  of  cases  a  definite  causative  influence,  while,  on  the  other,  the 
existence  of  this  relation  is  denied.  When  we  come  to  contrast  the 
pathology  of  the  two  diseases,  we  can  readily  understand  why  they 
should  be  confounded,  the  minuter  changes  which  occur  being  essentially 
the  same — viz.  cell-proliferation  and  accumulation,  with  subsequent  in- 
flammatory changes,  associated  with  irregular  deposits  of  lime  salts. 

Compare,  for  example,  the  description  of  the  pathology  of  bone  diseases 
in  inherited  syphilis  already  given  (pp.  287,  288)  with  the  following  terse 
summary  of  the  changes  which  take  place  Id  rickets  in  cases  where  no 
suspicion  of  syphilis  exists,  either  ancestral  or  acquired :  ^'  The  changes 
are  more  distinctly  noticed  at  the  epiphyses  than  in  the  diaphyses. 
[nstead  of  the  regular  stages  and  distinct  boundaries  observed  in  the 
normal  development  of  bone,  there  is  a  singular  disorderly  commingling 
of  the  exaggerated  cartilage-proliferation  and  transition  substance,  with 
calcification.  The  cartilage-cells,  stimulated  to  excessive  multiplication, 
are  transformed,  some  into  bone-corpuscles,  some  into  medullary  cells, 

^  In  a  case  reported  by  Barlow  it  was  not  possible  at  the  autopsy  to  discover  the  point 
of  union  {Path.  Transactions,  1879,  p.  339). 

'  These  conditions  may  all  result  in  a  child  the  subject  of  acquired  syphilis,  but  are  apt 
to  be  milder,  to  involve  fewer  bones,  and  to  yield  more  readily  to  treatment.  This  would 
of  course  be  expected,  inasmuch  as  the  same  difference  in  favor  of  the  acquired  form,  as 
compared  with  that  which  is  inherited,  extends  to  all  the  lesions.  As  Diday  succinctly 
expresses  it :  "  In  the  one  case  the  poison  vitiates  only  the  elements  of  nutrition  ;  in  the 
other  it  vitiates  at  the  same  time  those  of  formation  and  those  of  nutrition."  It  would 
exceed  the  limits  of  the  present  article  to  describe  acquired  syphilis  in  children. 
VoT,.  TI.— 19 
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and  others  into  connective-tissue  forms.  The  same  process  is  in  active 
operation  in  the  deep  periosteal  layers,  the  material  accumulating  to  buch 
a  degree  as  to  add  mudi  to  the  thickness  of  the  shaft."  ^ 

The  points  of  resemblance  are  manifest,  just  as  they  are  between  a 
syphilitic  and  a  variolous  pustule,  but  they  end  in  both  cases  when  we 
come  to  study  the  evolution  of  the  phenomena  either  from  an  anatomical 
or  from  a  clmical  standpoint.  They  may  be  expressed  as  follows  in 
tabular  form : 


Osseous  Lesions  due  to  Inherited 
Syphilis. 

The  swellings,  particularly  those  of  the 
long  bones,  show  themselves  at  or  soon 
after  birth. 

A  history  of  syphilis  or  evidence  of  ex- 
isting syphilis  in  one  or  both  parents. 

Preceded  or  accompanied  by  snuffles, 
coryza,  and  cutaneous  and  mucous 
lesions. 

No  such  prodromata  in  most  cases. 


Cachexia  absent  or  moderate. 

Physiognomical  peculiarities  of  syph- 
ilis present.' 

Circumscribed  tumors  on  frontal  and 
parietal  bones,  rarely  on  occiput. 

Ribs  not  markedly  affected. 

Swellings  on  long  bones  or  extremities 
irregular. 

Disease  of  ribs,  when  existent,  not  ordi- 
narily coincident  with  that  of  other 
bones. 

Fontanels  close  at  usual  period. 

Other  syphilitic  symptoms  present ;  en- 
largement of  phalanges,  metatarsal 
bones,  etc. 

Often  accompanied  by  sinuses,  synovitis, 
abscesses,  cutaneous  ulcers,  etc. 

Generally  disappears  by  resolution,  with- 
out leaving  any  permanent  change. 

Mortality  among  children  in  whom  many 
bones  are  involved  is  very  great. 

Specific  treatment  useful. 

In  the  first  stage  there  is  an  exuberant 
calcification  of  the  ossifying  cartilage, 
causing  necrosis  of  the  new-formed 
tissue  and  a  consecutive  inflammation, 
which  terminates  in  the  separation  of 
the  epiphyses.' 


Rickets. 

Rarely  appear  before  six  months,  gen- 
erally still  later. 

No  such  history  necessarily. 

No  such  prodromata. 


Pallor,  restlessness,  sweating,  nausea, 
diarrhoea,  etc.  constitute  a  combina- 
tion of  symptoms  which  often  pre- 
cede the  bone  disease. 

Cachexia  marked. 

Not  present  as  a  group. 

Cranial  bones  thickened  in  spots,  usu- 
ally upon  the  occiput. 
All  or  nearly  all  involved. 
Extremities  symmetrically  enlarged. 

Nearly  always  so. 


Closure  delayed. 
Syphilitic  symptoms  absent. 


Little  external  or  surrounding  involve- 
ment. 

Usually  leaves  some  bending  of  shaft 
and  distortion  of  the  neighboring 
joint. 

Much  less. 

Of  no  benefit. 

This  is  less  marked.  There  is  formed, 
instead,  a  soft  and  non-calcified  oste- 
oid tissue. 


The  diagnosis  of  the  bone  lesions  of  hereditary  exostosis  can  readily 
be  recognized  in  a  short  time  by  noting  the  fact  that  they  are  stationary, 

*  Agnew's  Surgery,  vol.  i.  p.  1030. 
» See  p.  313. 

•  This  table  is  founded  on  one  which  I  added  to  the  translation  of  Cornil  made  by 
I)r.  Simes  and  myself,  and  is  compiled  chiefly  from  the  excellent  work  of  Dr.  Taylor 
already  alluded  to. 
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even  if  their  later  appearance,  larger  size,  the  absence  of  syphilitic  his- 
tory or  symptoms,  and  the  resistance  to  specific  treatment  left  us  in 
doubt. 

The  diagnosis  from  accidental  separation  of  the  epiphysis,  or  from 
fractures,  may  be  made  from  the  history  of  the  case. 

In  cases  of  separation  of  the  epiphysis,  complicated  with  suppuration, 
sinuses,  etc.,  the  trouble  may  be  mistaken  for  a  similar  condition  due  to 
non-specific  inflammation.  In  all  the  recorded  instances,  however,  the 
latter  has  occurred  much  later  in  life,  is  attended  with  much  more  acute 
inflammatory  symptoms,  lymphangitis,  etc.,  and  is  of  course  without  con- 
comitant symptoms  of  syphilis.  In  both  these  cases  there  is  a  decided 
osteo-periostitis,  and  as  so  much  depends  on  the  early  and  vigorous  use 
of  specific  treatment,  it  may  be  worth  while  to  contrast  the  two  forms 
of  the  disease. 


Syphilitic  Osteo-Peeiostitis. 
Occurs  in  infants  under  three  mouths 

of  age. 
History  of  syphilis  in  child   and    its 

parents. 
Implication  of  other  bones. 
Coincident  with  the  development  of  the 

shaft  of  the  bone. 
Other  lesions  of  syphilis:  nodes,  skin 

eruptions,  etc. 
All  the  local  symptoms  comparatively 

mild. 
Disease  sharply  localized. 
Lymphatics  of  limb  unaffected. 
Beneficial  effect  of  specific  treatment  if 

employed  early.^ 


Non-Specific  Osteo-Periostitis. 

No  instance  of  its  occurrence  in  children 
under  one  year  of  age. 

No  history  of  syphilis ;  sometimes  a  his- 
tory of  traumatism. 

Usually  confined  to  one  bone. 

Coexists  with  the  ossification  of  the 
epiphyses. 

No  such  symptoms. 

Pain,  redness,  and  swelling  very  marked. 

Involves  neighboring  parts. 
Lymphangitis  present. 
No  such  effect. 


Syphilitic  dactylitis  in  the  inherited  variety  of  the  disease,  as  in 
the  acquired,  consists  of  two  varieties.  The  one  of  these  which  usually 
appears  earlier  involves  chiefly  the  periosteum  and  the  fibrous  and  integ- 
umentary structures  surrounding  a  joint,  usually  a  metacarpo-  or  meta- 
tarso-phalangeal  articulation,  involving  a  phalanx,  and  is  characterized 
by  slow,  almost  painless,  swelling  and  discoloration  of  the  afiected  mem- 
ber. (Fig.  9.)  This  is  due  to  a  gummous  infiltration  which,  after  absorp- 
tion under  proper  treatment,  leaves  the  toe  or  finger  temporarily  stiff,  but 
not  permanently  disabled. 

The  second  form  is  a  specific  osteo-myelitis,  with  periostitis,  coming  on 
later,  and  often  destroying  the  bone  or  the  articulation  involved.  (Fig.  10.) 

The  absence  of  acute  inflammatory  symptoms  in  the  first  variety  dis- 
tinguishes it  from  paronychia,  whitlow,  and  gout.  Rheumatoid  arthritis 
begins  in  the  joints,  is  associated  with  other  symptoms;  deformity  of  the 
fingers  comes  early  in  the  disease,  and  there  is  a  teno-synovitis  with 
contraction. 

The  second  variety  might  be  taken  for  enchondroma  or  exostosis,  but 
these  growths  increase  much  more  slowly,  involve  only  a  limited  portion 
of  the  bone,  are  of  greater  density,  and  are  much  more  strictly  circum- 
scribed. 

A.S  a  rule,  especially  in  cases  which  are  recognized  early  and  treated 

^  Cornil,  op.  ciL,  p.  274. 
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actively,^  the  prognosis  is  good.     Iodide  of  potassium  should   be  used 
in  combination  with  mercury. 


Fig.  9. 


From  Bunistead  on  Veverenf.  Diseases,  illustrating  Syphilitic  Dactylitis. 

Sjiihilis  of  the  Teeth. — Syphilis  of  the  teeth  has  its  chief  interest  to 
the  general  practitioner  from  its  very  important  bearing  on  diagnosis. 
As  manifesting  itself  at  an  age  when  the  child  is  not  apt  to  present  the 
active  and  unmistakable  cutaneous  and  mucous  lesions  of  the  disease,  and 
when,  consequently,  its  recognition  is  often  extremely  difficult,  this  diag- 
nostic importance  is  greatly  increased. 

The  teeth  of  the  first  dentition,  although  exhibiting  the  usual  signs  of 
interference  with  nutrition  in  their  irregular  development,  opaque  and 
chalky  enamel  deficient  in  quantity  and  unevenly  distributed,  soft  and 
friable  dentine,  incongruity  of  size  individually  and  relatively,  and  prone- 
ness  to  decay,  do  not  often  display  any  distinctive  evidence  of  syphilis. 
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The  same  conditions  may,  and  often  do,  depend  on  other  causes,  and  are 
commonly  associated  with  various  cachexias — the  strumous,  gouty,  rheu- 
matic, rachitic,  etc. — and  even  with  other  slighter  ailments  tending  to 
produce  imperfect  assimilation  and  malnutrition. 

In  the  permanent  teeth,  likewise,  the  same  condition  may  be  due  to  the 
same  causes.  Stomatitis,  however  produced — by  mercury,  by  gastro- 
intestinal derangements,  by  local  irritation  of  any  kind — is  apt  to  result 
in  imperfectly  organized  dental  structures.  Mercurial  teeth,  for  example, 
are  usually  irregularly  aligned,  horizontally  seamed,  honeycombed, 
craggy,  malformed,  of  an  unhealthy  dirty  yellow  color,  separated  too 
widely,  and  deficient  in  enamel.^  The  diseases  of  childhood,  especially 
the  eruptive  fevers,  eclampsia,  typlioid  fever,  etc.,  by  temporarily  arrest- 
ing or  greatly  interfering  with  nutrition  during  the  developmental  period 
of  the  teeth,  often  cause  horizontal  furrows  across  their  crowns,  which  are, 
of  course,  persistent  throughout  life,  and  mark  indelibly  the  influence  of 
such  disorders  on  all  the  formative  processes. 

None  of  these  conditions,  however,  are  in  the  least  degree  characteristic 
of  syphilis,  the  special  expression  of  which  in  the  mouth  is  to  be  found 
only  in  the  permanent  upper  median  incisors.  For  the  recognition  and 
description  of  the  peculiarities  of  these  teeth  in  the  subjects  of  inherited 
syphilis  Ave  are  indebted,  as  we  are  for  so  much  else  of  inestimable  value 
in  the  study  of  the  disease,  to  Mr.  Hutchinson.  In  1863,  in  a  memoir 
on  Syphilitic  Diseases  of  the  Eye  and  Ear,  he  wrote  as  follows^  concern- 

^  The  latter  defect  is  particularly  noticeable  on  the  cusps  of  the  sixth-year  molars. 
(See  note  on  "  Syphilis  of  the  Teeth,"  by  Dr.  James  W.  White,  in  Am.  ed.  of  Cornil,  pp. 
287-290.)  The  discussion  as  to  the  effect  of  mercury  in  producing  the  condition  of  the 
teeth  known  as  honeycombed  is  still  going  on,  but  the  evidence  seems  to  point  clearly  to 
a  direct  connection  with  the  administration  of  mercury  in  infancy,  either  for  syphilis 
or  in  excessive  doses  as  a  purge,  or  in  some  of  the  teething  powders,  which  often  consist 
of  calomel  and  opium.  Mr.  Hutchinson,  at  a  meeting  of  the  Odontological  Society  (see 
Proceedings  for  1877,  p.  249),  gave  an  interesting  description  of  the  way  in  which  the 
supposition  was  arrived  at.  Lamellar  cataract  is  a  disease  which  affects  the  eyes  of  chil- 
dren who  have  suffered  from  convulsions :  it  was  noticed  that  in  cases  of  that  form  of 
catarrh  there  were  also  honeycombed  teeth,  and  it  was  thought  that  the  convulsions,  the 
cataract,  and  the  honeycombed  teeth  were  all  due  to  the  same  unknown  cause.  At  last 
a  iQ\y  exceptions  were  found — patients  with  cataract,  but  with  good  teeth,  and  then  some 
who  had  had  convulsions  only,  and  yet  had  honeycombed  teeth ;  lastly,  it  was  noticed 
that  most  of  the  patients  had  been  treated  with  mercury.  So  it  came  to  be  recognized 
that  the  honeycombed  teeth  were  only  accidentally  associated  with  the  cataract,  and  that 
they  were,  in  fact,  the  result  of  the  mercury  which  had  been  given  to  cure  the  convulsu  ns. 
The  same  gentleman  figures  a  case  of  this  disease  in  his  Illustrations  of  Clinical  Surgery 
(London,  1875),  and  thus  describes  it  (p.  55) :  "  The  present  state  of  his  permanent  teeth 
is  so  characteristic  as  to  deserve  more  detailed  description.  The  change  about  to  be  men- 
tioned affects  all  the  incisors,  canines,  and  first  molars  of  both  upper  and  lower  jaws,  the 
bicuspid  being  scarcely  implicated  at  all ;  the  second  molars  are  also  quite  healthy.  In 
the  first  molars  the  alterations  consist  of  deficiency  of  enamel  on  the  upper  surface  of  the 
crown  and  the  presence  of  spines  of  uncovered  dentine.  In  the  case  of  the  incisors  a 
considerable  portion  of  the  crown  of  each  tooth  is  totally  devoid  of  enamel,  and  its  den- 
tine is  also  deficient  to  some  extent,  so  that  the  teeth  are  thin,  sharp-edged,  and  of  a  dirty 
yellowish  color.  Tlie  transition  from  the  enamel-covered  to  the  diseased  part  occurs 
suddenly  in  a  horizontal  line  at  some  little  distance  from  the  crown  of  each  tooth ;  the 
position  of  this  line  or  step  being  in  each  tooth  nearly  at  the  same  distance  from  the 
gum.  The  general  effect  when  all  the  teeth  are  seen  together  is  as  if  a  string  had  been 
tied  around  them  when  soft  and  the  distal  part  had  witliered." 

■^  Chapter  on  "  The  Means  of  Recognition  of  the  Subjects  of  Hereditary  Syphilis 
during  the  Tertiary  Stage,"  p.  204.  Before  this,  however,  he  had  called  attention 
to  the  same  peculiarities  in  a  paper  on  "The  Means  of  Recognizing  the  Subjects  of 
Inherited  Syphilis  in  Adult  Life,"  Medical  Times  and  Gazette,  London,  Sept.  11,  1858, 
D.  265. 
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ing  the  symptoms  which,  in  a  suspected  case,  would  aid  in  determining 
the  diagnosis:  "By  far  the  most  reliable  amongst  the  objective  symptoms 
is  the  state  of  the  permanent  teeth  if  the  patient  be  of  age  to  show  them. 
Although  the  temporary  teeth  often,  indeed  usually,  present  some  pecu- 
liarities in  syphilitic  children  of  which  a  trained  observer  may  avail  him- 
self, yet  they  show  nothing  which  is  pathognomonic,  and  nothing  which 
I  dare  describe  as  worthy  of  general  reliance/  Tlie  central  upper  incisors 
of  tlie  second  set  are  the  test  teeth,  and  the  surgeon  not  thoroughly  con- 
versant with  the  various  and  very  common  forms  of  dental  malformation 
will  avoid  much  risk  of  error  if  he  restricts  his  attention  to  this  pair. 
In  syphilitic  patients  these  teeth  are  usually  short  and  narrow,  with  a 
broad  vertical  notch  in  their  edges  and  their  corners  rounded  off.  Hor- 
izontal notches  or  furrows  are  often  seen,  but  they,  as  a  rule,  have  noth- 
ing to  do  with  syphilis.  If  the  question  be  put,  Are  teeth  of  the  type 
described  pathognomonic  of  syphilis  ?  I  answer  unreservedly  that  when 
well  characterized  I  believe  they  are.  I  have  met  with  many  cases  in 
which  the  type  in  question  was  so  slightly  marked  that  it  served  only  to 
suggest  suspicion,  and  by  no  means  to  remove  doubt;  but  I  have  never 
seen  it  Avell  characterized  without  having  reason  to  believe  that  the 
inference  to  which  it  pointed  was  well  founded." 

As  a  matter  of  course,  so  positive  a  statement  in  a  matter  of  such 
gravity  and  importance  excited  considerable  criticism,  and  the  views  of 
Mr.  Hutchinson  have  never  been  without  earnest  and  often  able  oppo- 
nents ;  but  it  is  safe  to  say  that  time  has  only  served  to  place  them  on  a 
surer  foundation  and  to  enhance  their  value  in  the  eyes  of  the  profession. 
That  they  have  undergone  no  material  change  in  the  mind  of  their  dis- 
tinguished author  is  shown  by  his  expressions  of  opinion  during  the 
debate  on  syphilis  in  the  London  Pathological  Society  in  1876,^  and  still 
later  by  the  following  memoranda  which  he  gives  as  a  guide  in  diag- 
nosis :  ^ 

"1.  No  special  peculiarities  are  to  be  looked  for  in  the  first  set  of 
teeth. 

"  2.  There  can  be  no  more  serious  blunder  than  to  imagine  that  bad 
teeth  in  proportion  to  their  badness  of  form  are  to  be  suspected  of 
syphilis. 

^  So  far  as  I  know,  the  only  recorded  instances  by  reliable  observers  of  the  temporary 
teeth  presenting  the  peculiar  characteristics  of  syphilis  are  as  follows :  In  the  IVansaclions 
of  the  Odontological  Society  of  Great  Britain,  vol.  ix.,  1877,  p.  258,  Mr.  Oakley  Coles 
described  a  case — without,  unfortunately,  giving  details — in  which  the  "  peg-shaped  tem- 
porary teeth  were  very  characteristic  of  syphilis."  Mr.  Coles's  abilities  are  well  known, 
and  the  fact  that  at  the  previous  meeting  the  society  had  been  addressed  by  Mr.  Hutchin- 
son on  this  very  subject  would  seem  to  indicate  that  he  was  quite  familiar  with  the  import- 
ance of  his  statement. 

M.  Fournier  calls  attention  (Archives  de  Derm,  et  Syph.,  Sept.  25,  1883)  to  a  cast  (No 
48)  to  be  found  in  the  collection  of  M.  Parrot  in  the  museum  of  the  Foundling  Hospital 
at  Paris.  This  displays  the  dentition  of  a  child  twenty-seven  months  old,  in  which  the 
two  upper  median  incisors  are  typical  Hutchinson  teeth.  M.  Fournier  adds  that  later 
researches  show  unmistakably  that  the  temporary  teeth  may  be  affected  by  hereditary 
syphilis  in  the  same  manner  as  those  of  the  second  dentition,  although  not  more  than 
one  case  of  the  former  is  recognized  to  fifteen  or  twenty  of  the  latter.  He  thinks,  how- 
ever, that  this  proportion  would  be  greatly  modified  if  in  the  autopsies  of  young  children 
the  alveoli  were  opened  to  examine  the  embryonic  teeth.  M.  Parrot  by  this  means  claims 
to  have  often  discovered  lesions  of  the  milk  teeth. 

*  Ijondon  Lancet,  1876,  pp.  56  and  535. 

*  I UutttrcUi/yw  of  Clinical  Surgery,  fasciculus  xi.,  London,  1878. 
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"  3.  The  upper  central  incisors  are  the  only  teeth  which  are  positively 
characteristic.  The  others  may  afford  corroborative  testimony,  but  are 
not  to  be  relied  upon  alone. 

"  4.  The  chief  peculiarity  is  a  general  dwarfing  of  the  tooth,  which  is 
both  too  short  and  too  narrow,  and,  from  its  sides  slanting  together,  pre- 
sents a  tendency  to  become  pointed.  This  tendency  to  pointing  is  always 
defeated  by  the  cutting  off  of  the  end,  the  truncation  being  usually  effected 
in  a  line  curved  upward,  so  as  to  produce  a  single  shallow  notch.  At  the 
bottom  of  this  notch  the  enamel  is  deficient  and  the  dentine  exposed,  but 
there  is  no  irregular  pitting,  as  in  stomatitis  teeth. 

"5.  The  malformations  are  unusually  symmetrical  and  affect  pairs  of 
teeth.  The  two  central  incisors  resemble  each  other,  and  the  two  laterals 
are  also  alike.  If  any  defect  passes  horizontally  across  all  the  incisors  at 
the  same  level,  and  affects  them  all  alike,  it  is  probably  not  due  to  syphilis. 

"  6.  In  syphilis  the  lateral  incisors  usually  show  little  or  no  malforma- 
tion. 

"  7.  The  occurrence  of  the  peculiarities  due  to  syphilis  and  those  due 
to  mercury  in  the  same  mouth  are  exceedingly  common." 

The  great  importance  of  the  subject  seems  to  me  to  justify  one  more 
quotation,  as  showing  the  opinion  at  a  very  recent  date  of  men  well  qual- 
ified to  judge  of  the  correctness  or  inaccuracy  of  these  statements.  Mr.  G. 
Macnamara  and  Dr.  Thomas  Barlow  ^  say :  "  The  characters  of  the  teeth  are 
so  valuable  when  present  that  it  is  important  to  have  them  clearly  noted — 
the  more  so  that,  in  spite  of  Mr.  Hutchinson's  clear  description,  they  have 
been  much  misrepresented.  It  may  be  pointed  out — (1)  That  only  the 
upper  median  permanent  incisors  are  characteristic,  and  sometimes  only 
one  of  them  is  typical,  of  the  disease ;  (2)  that  these  teeth  are  generally  a 
little  apart,  instead  of  being  in  apposition,  and  are  more  or  less  dwarfed ; 
(3)  that  in  a  typical  specimen  the  width  of  the  cutting  edge  is  narrower 
than  the  width  of  the  tooth  as  it  emerges  from  the  gum ;  (4)  that  a  typ- 
ical syphilitic  tooth  presents  a  single  notch,  not  a  serrated  margin ;  and 
that  occasionally,  if  the  notch  has  not  been  actually  scooped  out,  there  is 
a  little  lunula-shaped  area  which  may  readily  become  a  notch ;  (5)  finally, 
that  although  such  teeth,  when  present,  are  absolutely  pathognomonic, 
the  existence  of  normal  permanent  upper  median  incisors  by  no  means 
excludes  the  existence  of  hereditary  syphilis." 

I  believe  this  may  fairly  be  taken  to  represent  the  general  belief  at  the 
present  day  among  those  best  qualified  to  pronounce  upon  the  merits  of 
the  ease ;  and  I  may  say  that  it  is  unqualifiedly  my  own  opinion,  arrived 
at  after  some  experience  and  considerable  investigation  into  the  literature 
of  the  subject.  It  is  not  uncommon,  however,  to  hear  doubts  expressed 
as  to  the  value  of  this  sign  in  the  diagnosis  of  syphilis,  and  at  intervals 
articles  are  written  or  papers  read  to  prove  that  it  is  not  of  the  uniform 
and  distinctively  conclusive  significance  that  has  been  attributed  to  it.^ 

^  On  behalf  of  the  Collective  Investigation  Committee,  who  have  issued  a  circular  de 
signed  to  elicit  information  as  to  the  effect  of  syphilis  on  the  civil  population  of  Great 
Britain.  This  circular  has  been  sent  to  physicians,  and  contains  queries  as  to  various 
points  relating  to  the  symptoms  of  inherited  syphilis ;  among  others  as  to  the  existence 
in  any  given  case  of  "notched,  dwarfed  upper  median  incisors,"  which,  with  or  without 
other  symptoms,  would  establish  the  diagnosis  of  that  case.  The  observations  above  quoted 
are  explanatory  of  this  question  {The  British  Medical  Journal,  Dec.  16,  1882). 

'  "I  cannot  say  more  in  favor  of  the  diagnostic  values  of  these  teeth  than  that,  wheu 
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Corroborative  evidence — which,  to  my  miud,  is  very  strong  as  coming 
from  men  whose  opportunities  for  observation  of  dental  peculiarities  are 
almost  unlimited — is  found  in  the  writings  of  those  gentlemen  who  have 
devoted  themselves  to  dental  and  oral  surgery  exclusively.  Mr.  Henry 
Moon^  says  :^  "My  observations  on  this  subject  extend  over  some  twelve 
years,  and  include  some  hundreds  of  cases ;  and  although,  in  some  details 
as  to  the  manner  of  causation,  I  may  differ  from  the  view  published  by 
Mr.  Hutchinson  (before  knowledge  on  tooth-development  was  advanced 
as  it  is  at  present),  yet  I  must  coincide  entirely  with  his  general  conclu- 
sions." "  The  question  really  is  this :  Is  there  one  peculiar  conformation 
of  the  teeth  due  to  inherited  syphilis  and  not  produced  by  any  other  cause? 
The  evidence  in  favor  of  an  affirmative  answer  to  this  question  appears  to 
me  to  be  so  strong  that  I  think  the  onus  of  disproof  rests  with  the  scep- 
tics." ^  These  views  were  coincided  in  by  the  majority  of  the  gentlemen 
to  whom  they  were  addressed,  all  of  them  dentists  and  surgeons  of  expe- 
rience and  repute,  and  who  included  men  so  well  known  to  the  profession 
as  Mr.  Oakley  Coles,  Mr.  Samuel  Cartwright,  Mr.  Charles  Tomes,  and 
others. 

It  may  be  considered  as  well  established,  then,  that  these  peculiar  teeth 
— stunted,  abnormally  narrow  at  the  cutting  edge,  crescentically  rounded 
with  the  convexity  upward,  and  the  surface  inclined  upward  and  forward 
instead  of  backward  as  in  normal  teeth,  widely  separated,  but  converging 
at  their  lower  edges — are  pathognomonic  of  hereditary  syphilis.^   They  are 

present  in  typical  form,  they  have  a  certain  weight  in  fiivor  of  the  existence  of  hereditary 
syphilis  in  the  given  subject"  (Van  Harlingen,  article  '"Sypliilis"  in  Intemat.  Encyc.  of 
Surgery,  vol.  ii.  p.  565).  "  It  has  been  the  custom  from  time  to  time  since  Mr.  Hutchinson 
made  his  observation  to  question  the  validity  of  his  views,  both  as  to  the  fact  of  interstitial 
keratitis  being  due  to  hereditary  syphilis,  and  as  to  the  diagnostic  values  of  the  so-called 
characteristic  teeth.  Thus,  it  has  been  asserted,  not  only  in  England,  but  on  the  Continent, 
and  especially  in  Germany,  that  the  disease  may  be  the  result  of  malnutrition  in  scrofulous 
and  rickety  subjects ;  and  it  has  been  maintained  that  the  malformation  of  the  teeth  is  the 
simple  arrest  of  development  in  a  perverted  constitution  from  other  causes  than  syphilis  " 
(Bumstead  and  Taylor,  op.  ciL,  p.  701).  Garretson  says  {Oral  Surgery,  p.  316):  "Observa- 
tions w  ill  be  found  to  greatly  vary  concerning  the  existence  of  any  constancy  in  phenom- 
enal expressions  of  the  teeth  in  this  relation." 

M.  Magitot,  who  has  for  some  years  been  supposed  to  pay  especial  attention  to  this 
subject,  has  recently  written  an  elaborate  paper  {Gazette  des  Hdpitaux,  Sept.  29,  Oct.  4,  11, 
and  18,  1881)  to  prove  (1st)  that  dental  erosions,  as  he  calls  them,  are  not  due  to  syphilis; 
and  (2d)  that  they  are  due  to,  or  are  almost  invariably  associated  with,  infantile  convulsions. 
He  has  collected  a  number  of  interesting  facts,  but  a  very  careful  study  of  his  article  and 
inspection  of  his  diagrams  have  convinced  me  that  he  does  not  recognize  at  all  the  special 
peculiarities  of  the  Hutchinson  teeth,  but  includes  under  his  title  of  "erosion"  a  variety  of 
widely-differing  conditions.  He  has  altogether  misinterpreted  Mr.  Hutchinson's  views 
as  stated  in  his  Memoirs  on  Certain  Diseojies  of  the  Eye  and  Ear  due  to  Inherited  Syphilis, 
and  represents  him  as  at  that  time  (1863)  believing  that  the  cause  of  the  change  in  the 
incisors  was  a  mercurial  stomatitis.  The  quotation  on  p.  294  sufficiently  refutes  this 
absurdity.  Of  course  the  paper  as  an  argument  against  the  syphilitic  origin  of  these 
teeth  is  without  the  slightest  value. 

^  Author  of  the  section  on  "  Surgery  of  the  Teeth  "  incorporated  in  Bryant's  Surgery. 

'  Proceedings  of  the  Odontological  Society  of  Oreat  Britain,  vol.  ix.,  1877,  pp.  238,  239. 
In  the  same  journal  for  1875,  vol.  vii.  p.  17,  Langdon  Down  says  that  whenever  he  has 
dlBCOvered  syphilitic  teeth  he  has  "never  failed  to  find  confirmatory  evidence  of  the 
syphilitic  history  of  the  case." 

'  He  says  elsewhere  (Bryant's  Surgery,  3d  Am.  ed.,  p.  429)  that  the  most  characteristic 
change  in  these  teeth  is  the  lessened  breadth  of  the  cutting  edge  as  compared  with  that 
of  the  neck,  the  vertical  groove  on  their  anterior  face  being  often  absent,  and  the  not^i 
on  their  cutting  edge  not  being  an  absolutely  constant  feature,  and  being  also  subject  to 
obliteratipn  through  wear." 

*  Mi.  Hutchinson  stated  in  1877  thiii  in  spite  of  the  £a£t  that  many  years  previously  he 
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often  described  as  pegged,  having  been  likened  to  a  row  of  pegs  stuck  in 
the  gums.  This  appearance  is  due  to  the  fact  that  they  are  shortened, 
often  projecting  not  more  than  half  the  normal  distance  from  the  gum, 
and  are  also  widely  separated;  which  abnormalities  often  affect  the 
adjoining  teeth  as  well,  and  sometimes  the  entire  dentine.  It  has  been 
asserted  that  other  specific  peculiarities  are  to  be  found  associated  with 
those  of  the  incisors,  and  Mr.  Moon  describes  as  characteristic,  and 
figures^  small  dome-shaped  first  molars  with  suppressed  angles  and 
absence  of  enamel  from  the  masticatory  surfaces.  He  believes  also  that 
when  the  upper  incisors  are  typical  it  is  exceedingly  rare  for  the  lower 
incisors  to  be  altogether  unaffected. 

A  mistake  which  I  know,  from  observation,  to  be  frequently  made  is 
the  confusing  of  the  normal  serrations  of  the  cutting  edges  of  recently- 
erupted  normal  incisors  with  the  pecu- 
liar crescentic  edges  of  the  syphilitic         Fig.  11.  Fig.  12. 
teeth.     It  seems  worth  while  to  call  ^^^^"^^^^^^^^mm^ 


especial  attention  to  this,  on  account      r  ,      ^        > 
of  the  unpleasant  consequences  which      yyJ^-wM 
often    follow   injudicious    questioning  ^'■^*^i°n"clsors^'''"'*^       Syphilitic  incisors. 
based    on    such    supposed    syphilitic 

phenomena.  Indeed,  the  space  which  has  been  devoted  to  this  subject 
of  syphilis  of  the  teeth  is  well  warranted,  I  am  sure,  by  the  fact  that 
not  only  do  diagnosis,  prognosis,  and  treatment  in  cases  of  great  sever- 
ity, and  in  both  children  and  parents,  often  depend  upon  a  recognition 
of  these  peculiarities,  but  that  in  addition  to  the  clinical  and  therapeutic 
problems  there  are  others  the  solution  of  which  is  dependent  upon  the 
same  knowledge  on  the  part  of  the  practitioner,  and  which  may  involve 
reputation,  marital  relations,  and  personal  honor  and  happiness. 

The  approximate  cause  of  these  peculiarities  in  the  incisors  can  hardly 
be  said  to  have  been  demonstrated.  Mr.  Hutchinson  thought  at  one 
time  ^  that  they  were  due  to  a  stomatitis  or  an  alveolar  periostitis,  but  he 
has  since  changed  his  mind  as  to  that  point,  believing  now^  that  the 
syphilitic  tooth  is  the  result  of  an  arrest  of  development  in  the  central 
or  first-formed  portion  of  the  dentine.  The  incisors  being  made  up  of 
these  lobes  or  denticles,  and  dwarfing  of  the  middle  one  taking  place,  the 
two  lateral  ones  fall  together.  This  accounts  at  once  for  the  small  size 
of  the  tooth,  its  shape  of  an  inverted  truncated  cone,  and  its  crescentic 
edge.*    If  it  were  due  to  stomatitis,  it  would  be  more  likely  to  be  equally 

had  challenged  any  one  to  bring  forward  a  patient  with  well-marked  syphilitic  teeth  in 
whose  history  no  evidence  of  syphilis  could  be  found,  none  had  come. 

^  Proc.  of  Odont.  Soc.  of  Great  Brit.,  vol.  ix.  pp.  241,  242 ;  Bryant's  Surgery,  Am.  ed., 
p.  429. 

^ "  The  physiognomonical,  dental,  and  other  peculiarities  by  which  we  recognize  the 
subject  of  inherited  taint  when  advanced  beyond  the  period  of  infancy  are  all  of  them 
the  direct  consequences  of  special  inflammations  from  which  the  patient  has  suffered  at 
former  periods ;  e.  g.  the  synechias  and  lustreless  iris  of  iritis ;  the  malformed  teeth  of 
periostitis  of  the  al  veolus  and  dental  sacs ;  the  protuberant  forehead  of  hydrocephalus ; 
the  flattened  nose  of  snnfiies;  the  pale,  earthy,  opaque  skin  of  cutaneous  inflammation 
and  eruption"  [Aphorisms  respecting  Constitutional  Syphilis,  1863). 

'  Proc.  of  Odont.  Soc.  of  Great  Britain,  vol.  ix.,  p.  248.  See  also  ibid.,  pp.  241,  242, 
remarks  of  Mr.  Moon ;  also  Monthly  Review  of  Dental  Surgery,  June  15,  1877. 

*  The  denticle  theory  of  formation  is  not  necessarily  opposed  by  the  fact  that  there  \fi 
only  a  single  undivided  pulp-cavity  in  these  incisors.  Instances  of  the  separate  form- 
ation of  processes  of  dentinal  pulp  while  others  are  being  used  and  worn  away,  all  of 
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distributed,  syphilis  in  its  late  manifestations  being  notably  unsymmotri- 
cal ;  there  would  be  no  rational  explanation  of  the  involvement  of  one 
or  two  teeth  while  those  on  either  side  so  frequently  escaped ;  if  it  were 
mercurial  stomatitis,  the  enamel  too  would  be  involved,  as  is  not  usually 
the  case  in  the  syphilitic  teeth.  It  is  possible  that  the  central  incisors 
are  chiefly  affected  because  they,  with  the  first  molars — also  affected 
according  to  Mr.  Moon — and  the  lower  incisors — not  infrequently 
involved — are  the  first-formed  teeth. 

The  most  elaborate  article  upon  syphilitic  teetli  which  has  appeared 
since  Mr.  Hutchinson's  original  memoir  is  one  by  Fournier,^  in  Avhich, 
after  a  very  broad  and  comprehensive  consideration  of  the  subject,  he 
arrives  at  the  following  conclusions  :  The  hereditary  influence  of  syphilis 
shows  itself  in  the  dental  system  in  two  ways,  very  unequal  in  point  of 
diagnostic  value — viz.  first,  by  a  retardation  of  evolution ;  second,  by  the 
arrest  of  growth  and  modifications  of  structure.  The  phenomena  belong- 
ing to  the  second  class  may  be  grouped  as  follows :  First,  dental  erosion. 
This  is  due  to  imperfect  formation  of  the  tooth,  the  result  of  a  temporary 
stoppage  in  its  development ;  but  as  it  produces  an  appearance  like  that 
of  worm-eaten  wood,  it  has  been  called  erosion,  though  in  so  far  as  the 
word  conveys  the  idea  of  the  wearing  of  a  surface  which  has  been  pre- 
viously normal,  it  is  incorrect.  The  tooth  affected  with  syphilitic  erosion 
has  never  been  normal.  The  different  forms  of  erosion  can  be  subdivided 
into  groups  according  as  they  affect  the  face  or  the  free  edge  or  grinding 
surface  of  the  tooth.  Of  those  involving  the  face  there  are  four  types  : 
Erosions  en  cupuk,  consisting  of  small  excavations  or  cups  in  the  surface 
of  the  crown ;  erosions  en  facettes,  in  which  the  surface  presents  a  series 
of  small  planes,  as  though  they  had  been  filed ;  erosions  en  silloUy  when 
there  is  a  linear  excavation  in  the  crown  of  the  tooth  in  the  shape  of  a 
transverse  groove ;  and  erosions  en  nappe,  in  which  the  whole  surface  is 
discolored,  disorganized,  and  honeycombed. 

A  second  group  of  erosions  affects  the  free  edge  of  the  tooth,  and 
includes  the  Hutchinson  teeth,  with  several  less  important  varieties. 
Dental  erosions  are  multiple,  symmetrical,  maintain  the  same  level  on 
the  crowns  of  corresponding  teeth,  and  are  situated  at  different  heights  on 
the  crowns  of  teeth  of  different  classes.  It  is  evident,  therefore,  that  they 
are  the  result  of  a  morbid  influence  of  a  general  character.  There  are 
three  theories  as  to  their  etiology :  (a)  that  they  have  no  relation  to  syph- 
ilis,^ but  are  always  connected  with  infantile  eclampsia ;  (6)  that  they  are 
exclusively  the  result  of  hereditary  syphilitic  influence ;  and  (c)  that  they 
are  simply  ordinary  lesions  originating  from  syphilis  with  marked  fre- 
quency, and  even  in  one  form — the  Hutchinson  tooth — appearing  to  orig- 
inate only  from  it.  This  latter  view  is  the  one  adopted  by  Fournier 
himself.  Continuing  to  group  the  symptoms  due  to  arrest  of  growth 
and  modification  of  structure,  we  have,  second,  microdontismy  or  dwarf- 
ing and  stunting  of  the  teeth — pegged  teeth;  third,  dental  amorphism,  in 

them  finally  to  unite  in  a  common  pulp-chamber,  have  been  observed  in  lower  animals, 
as  in  the  molar  of  the  elephant. 

^  Archivea  de  Derm,  et  Sx/ph.,  Sept.  25,  Oct.  2,  Oct.  9,  1883.  A  translation  made  by  the 
writer  may  be  found  in  the  Dental  Cosmos  for  January  and  February,  1884. 

*  M.  Magitot,  Treatise  on  the  Anomalies  of  the  Denial  Syntem,  Paris,  1877  ;  Clinical  Studies 
on  Eroition  of  the  Teeth  considered  as  a  Retrospective  Sign  of  IrtfanlUe  Convulsions,  Paris,  1881 ; 
Castani^,  Paris.  1879,  Thesis  No.  384;  Rattier,  Paris,  1879,  Thesis  569;  and  others- 
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wh'wh  tlie  teeth  are  strangely  distorted  or  even  transformed  in  type; 
fourth,  dental  vulnerability,  or  extreme  susceptibility  to  all  traumatic  or 
disintegrating  influences. 

Interstitial  Keratitis. — The  frequency  of  this  form  of  diffuse  inflam- 
mation of  the  cornea,  and  the  diagnostic  significance  which  has  been  so 
positively  attributed  to  it — and  has  been  as  positively  denied — render  it 
of  special  interest  to  the  general  practitioner,  who  is  almost  certain  to 
meet  with  occasional  cases,  and  should  be  prepared  to  recognize  its  possi- 
ble relation  with  other,  and  often  graver,  conditions. 

It  begins,  commonly,  as  a  slight,  diffused  haziness  situated  in  the 
substance  of  the  cornea  itself,  usually  not  far  from  the  centre,  and  at 
first  affecting  only  one  eye.  This  depends  at  this  stage  on  the  presence 
of  a  number  of  little  distinct  dots  of  inflammation,  limited  to  circum- 
scribed, almost  microscopic,  areas,  but  later,  in  a  few  days,  these  coalesce, 
and  at  the  end  of  a  few  weeks  the  whole  cornea  will  probably  have 
become  nearly  or  quite  opaque,  looking  like  ground  glass.  There  is  no 
ulceration,  and  but  little  congestion  as  compared  with  that  seen  in  other 
inflammatory  diseases  of  the  eye,  although  in  the  majority  of  cases  there 
is  a  fulness  of  the  ciliary  vessels  and  a  little  photophobia  with  pains  around 
the  orbit.  This  condition  may  persist  for  one  or  two  months,  after  which 
the  other  cornea  is  nearly  always  attacked,^  and  is  similarly  affected, 
although  the  disease  is  apt  to  pass  through  its  different  stages  rather 
faster  than  in  the  first  eye. 

When  the  height  of  the  disease  is  reached  the  cornese  are  nearly 
opaque,  a  bare  perception  of  light  remaining,  so  that  the  patient  is  just 
aware  of  the  difference  between  its  presence  and  absolute  darkness. 
Then  the  cornea  which  was  first  involved  begins  to  clear;  this  is  soon 
followed  by  improvement  in  the  other  one,  which Jn  the  course  of  a  year 
or  two  results  in  a  return  to  fairly  good  sight,  although  in  most  cases 
there  remain  a  slight  haziness  and  an  abnormal  expansion  of  the  cornea. 

This  favorable  result  is  much  influenced  by  the  character  of  the  case, 
which  is  sometimes  very  mild  from  the  outset,  and  by  the  thoroughness 
of  the  treatment.  It  is  sometimes  complicated  with  iritis,  kerato-iritis, 
cyclitis,  posterior  choroiditis,  secondary  glaucoma,  etc.,  in  which  cases  of 
course  the  prognosis  is  most  imfavorable.  Even  in  ordinary  cases  it 
should  be  guarded  in  respect  to  perfect  restoration  of  function,  as  clear- 
ing of  the  cornese  may  reveal  adhesions  from  iritis  or  spots  of  choroiditis 
disseminata,  which  could  not,  of  course,  have  been  previously  detected. 
In  very  mikl  cases,  however,  without  much  evidence  of  involvement  of 
the  other  tunics,  and  Avhich  have  been  submitted  to  treatment  early,  it  is 
not  uncommon  for  the  cornea  to  regain  almost  perfect  transparency. 

The  diagnosis  of  this  condition  may  generally  be  made  with  ease. 
The  ground-glass  appearance  in  the  earlier  stages  and  the  dull  pink  or 
salmon  color  in  the  more  vascular  stage  are  very  characteristic.  The  vas- 
cularity differs  from  that  attending  other  chronic  forms  of  keratitis,  gran- 
ular lids,  etc.,  in  which  the  vessels  are  large  and  superficial,  in  that  m  the 
syphilitic  keratitis  they  are  much  deeper  and  very  closely  interwoven, 
so  that  the  effect  is  almost  that  of  an  ecchymosis.  In  other  cases  both 
fc/es  are  not  so  apt  to  be  affected,  nor  is  the  tendency  to  spontaneous  cure 

^  In  91  out  of  102  cases  in  Mr.  Hutchinson's  series — in  6,  the  left  alone;  in  5,  the  right 
alone  (op.  cit.,  p.  123). 
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SO  marked.  The  absence  of  ulceration  and  the  very  slight  degree  of 
accompanying  sclerotic  or  ciliary  congestion  are  also  valuable  features. 

The  conditions  which  Mr.  Hutchinson  has  known  to  be  most  fre- 
quently mistaken  for  it^  are  certain  forms  of  inflammation  following 
small-pox  and  very  superficial  ulcers  in  a  healing  stage,  together  with 
cases  of  vascular  conjunctiva. 

There  is  also  said^  to  be  some  difficulty  in  distinguishing  it  from  a 
form  of  non-syphilitic  relapsing  cyclitis  with  corneal  opacities  and  iritis. 
This,  however,  is  a  disease  of  adults,  often  limited  to  one  eye,  with  a 
strong  tendency  to  relapse,  the  opacities  being  more  abruptly  defined  and 
limited  to  the  region  near  the  circumference. 

The  chief  p«  >int  of  interest,  however,  in  the  diagnosis  of  interstitial 
keratitis  is  its  association  with  other  symptoms  of  syphilis,  upon  which, 
for  the  general  practitioner  at  least,  the  diagnosis  will  usually  depend.^ 
Mr.  Hutchinson's  conclusions,  drawn  from  an  analysis  of  102  cases  of 
interstitial  keratitis,  bear  strongly  upon  this  point,  and  are  as  follows  :  * 
A  large  proportion  of  all  cases  occur  in  patients  between  the  ages  of  eight 
and  fifteen,  the  disease  being  comparatively  rare  in  early  childhood,  and 
still  more  so  after  adult  age  has  been  reached.  He  never  saw  it  begin 
after  the  age  of  twenty-six.  The  patients  presented  the  physiognom- 
ical peculiarities  of  inherited  syphilis  (see  p.  313).  In  more  than  half 
the  cases  the  previous  history,  especially  as  regards  infancy,  was  one  of 
hereditary  syphilis,  and  in  many  instances  there  was  a  clear  history  of 
infantile  syphilis  in  brothers  or  sisters.  In  half  the  cases  no  questions 
were  asked  as  to  the  existence  of  venereal  disease  in  the  parents  prior  to 
the  birth  of  the  child.  In  29  out  of  the  other  half  such  disease  was 
freely  admitted.  All  the  patients  had  lost  in  early  life  nearly  half  their 
brothers  and  sisters.  Omitting  miscarriages  and  premature  births,  it  was 
found  that  77  mothers  had  borne  547  children,  of  whom  only  284 
remained  alive — an  excessive  rate  of  mortality.  It  appeared  in  the 
large  proportion  of  cases  in  the  eldest  children  in  their  respective  fam- 
ilies— a  circumstance  to  be  expected  in  view  of  the  usual  behavior  of 
hereditary  syphilis  in  families.  Undoubted  syphilitic  lesions,  such  as 
nodes,  ulceration  of  the  palate,  etc.,  are  not  infrequently  associated  with 
the  keratitis. 

Examination  of  large  numbers  of  cases  has,  I  believe,  established  the 
general  accuracy  of  these  statements ;  and  although  there  is  still  much 
difference  of  opinion  as  to  the  exact  relation  between  syphilis  and  this 
form  of  keratitis — whether,  for  example,  it  is  a  symptom  of  syphilis 
itself  or  of  a  cachexia  frequently  produced  by  syphilis,  but  often  by 
other  systemic  diseases  affecting  nutrition — yet,  on  the  whole,  so  far  as  I 
am  able  to  judge  of  the  question  outside  of  its  purely  technical  and  oph- 
tlialmological  relations,  I  think  the  weight  of  modern  authority  is  chiefly 
on  the  side  of  a  distinct  and  practically  invariable  relation  of  cause  and 
effect  between  inherited  syphilis  and  the  corneal  inflammation. 

^  Op.  cit„  p.  128.  *  Edward  Nettleship  in  Hill  and  Cooi)er,  op.  ciL,  p.  267. 

'  "To  those  who  have  not  had  opportunities  for  observation  at  an  oplithalmic  liospital 
I  would  recommend  that  the  diagnosis  sliould  be  held  to  be  doubtful  if  the  patient  does 
not  present  the  i>eculiaritie8  of  teeth  and  physiognomy  which  I  have  described,  since  we 
find  that  the  latter  are  the  almost  invariable  concomitants  of  the  true  disease"  (Mr. 
Hutchinson,  op.  cit.,  p.  128) 

*  Op.  cit.,  pp.  109-129. 
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Mr.  James  Dixon/  for  example,  proposes  to  call  the  disease  syphilitic 
keratitis,  and  says  it  is  met  with  exclnsively  as  a  sequel  of  an  inherited 
faint.  He  adds :  ^^  We  may  meet  with  some  syphilitic  keratitis  in 
patients  with  healthy  physiognomy  and  deformed  teeth,  or,  still  more 
rarely,  in  those  with  faultless  teeth  and  the  syphilitic  cast  of  features ; 
but  to  find  the  true  form  of  keratitis  in  connection  with  both  gpod  teeth 
and  good  complexion  is,  I  think,  next  to  impossible.^^  Many  other  oph- 
thalmologists express  themselves  to  the  same  effect  more  or  less  strongly. 
Nettleship,^  Noyes,^  Forster,''  Macnamara,^  De  Wecker,^  and  Carter^  may 
be  mentioned  as  having  ranged  themselves  upon  this  side.  On  the  other 
hand  we  have  Schweiger,^  Maunther,^  Saemisch,^*^  Soelberg  Wells,^^  and 
others  who  are  not  convinced  that  syphilis  is  the  sole  nor  even,  in  the 
opinion  of  some  of  them,  the  principal  cause  of  this  disease. 

Probably  the  conclusions  of  Jullien  ^^  most  nearly  express  the  views  of 
those  who  do  not  accept  in  its  entirety  the  syphilitic  theory  of  the  dis- 
ease. He  concludes — (1st)  that  interstitial  keratitis  coincides  frequently, 
but  not  invariably,  with  syphilitic  derangement  of  the  dental  apparatus ; 
(2)  that  it  is  associated  with  a  feeble  constitution  and  with  malnutrition, 
and  is  thus  produced  indirectly  by  scrofula,  rheumatism,  or  syphilis,  each 
of  which  by  its  debilitating  influence  may  give  rise  to  a  diathesis  which 
favors  such  morbid  developments. 

As  a  specimen  of  the  evidence  which  is  produced  by  observers  other 
than  Mr.  Hutchinson — who,  as  he  himself  observes,  may  be  suspected 
of  "that  bias  which  almost  necessarily  warps  more  or  less  the  judgment 
of  one  who  supposes  himself  to  have  noted  something  new  "  ^^ — the  statis- 
tics of  Fdrster,^*  who  apparently  takes  an  unbiassed  view  of  the  question, 
may  be  noted  :  In  a  total  of  214  cases  of  interstitial  keratitis  evidence  of 
hereditary  syphilis  other  than  the  corneal  disease  was  noted  in  146  (68 
per  cent.).  This  number  was  made  up  as  follows :  a,  evidence  of  syph- 
ilis in  parent,  17 ;  6,  evidence  of  hereditary  syphilis  in  other  members 
of  the  family,  14;  c,  evidence  in  the  patient  other  than  keratitis,  115; 
characteristic  teeth,  69 ;  evidences  in  physiognomy,  bones,  skin,  palate, 
or  choroid,  46.  In  the  remaining  68  cases  (32  per  cent.),  though  inherit- 
ance of  syphilis  was  not  proved,  there  was,  almost  without  exception,  strong 
suspicion  of  that  disease  apart  from  the  keratitis. 

The  condition  of  the  permanent  central  upper  incisors  was  noted  in 
138  of  the  cases ;  of  these  they  were  typical  in  73  (53  per  cent.) ;  sus- 
picious in  34  (24  per  cent.) ;  normal  in  31  (23  per  cent.).     In  15  cases 

^  Article  on  "  Diseases  of  the  Eye,"  Holmes's  System  of  Surgery,  Am.  ed.,  vol.  ii.  p.  71. 
^  Op.  cit.  ^  Text-book  of  Ophthalmology. 

*  Handbuch  der  gesam.  Augenheilkunde,  vol.  vii.  p.  186,  1876.  ^  Op.  cit. 

*  Ocular  Therapeutics,  trans,  of  Forbes,  1879,  p.  124. 

"^  He  even  asserts  the  converse  to  be  true,  which  is  going  beyond  what  I  believe  can  be 
established  in  regard  to  the  invariable  connection  between  the  two  diseases.  He  says  : 
"  The  subjects  of  what  we  call  simply  inherited  syphilis  are  liable — nay,  are  almost  sure 
— to  suffer  from  a  peculiar  form  of  interstitial  keratitis." 

®  "  Hutchinson's  view,  that  this  form  of  keratitis  is  to  be  regarded  as  the  direct  conse- 
quence of  congenital  syphilis,  has  not  been  generally  accepted  in  Germany"  [Handbook 
of  Ophthalmology,  p.  298). 

»  Zeissl's  Jahrbuch  der  Syphili/i,  1875,  p.  288. 

^^  Graefe  and  S.'s  Handbuch  d.  Augenheilkunde,  1875,  vol.  iv.  p.  264. 

"  Diseases  of  the  Eye,  p.  138. 

"  Op.  cit.,  p.  1013.  ^3  Qp^  qH^^  Preface,  p.  x. 

"  Graefe  and  S?emisch's  Handbuch,  vii.,  Part  I. 
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tlie  permanent  teeth  had  not  been  cut,  and  in  the  remaining  61  the  state 
of  the  teeth  was  not  recorded.^ 

This  seems  to  me  such  direct  and  such  unequivocal  clinical  evidence 
that  it  is  safe  to  say,  as  of  the  question  of  syphilitic  teeth,  that  the  bur- 
den of  disproof  rests  with  the  doubters,  and  that  we  may  venture  the 
assertion  that  interstitial,  diffuse,  or  parenchymatous  keratitis  is  a  symp- 
tom of  inherited  syphilis,  and  that  the  unmistakable  presence  of  the 
former  disease  is  sufficient  proof  of  the  existence  of  the  latter. 

Syphilis  of  the  Nerve-Centrcs  and  Nerves. — Until  a  comparatively 
recent  period  our  only  guide  to  the  course  and  progress  of  the  nerve  dis- 
eases of  inherited  syphilis  was  to  be  found  in  analogy.  We  knew,  for 
instance,  that  in  acquired  syphilis  three  forms  of  cerebral  disease  could 
be  recognized  in  a  general  way — one  characterized  by  sudden  attack  of 
paralysis,  in  which  the  lesion  was  usually  thrombosis  from  specific  endo- 
arteritis ;  one  in  which  the  symptoms  of  brain  tumor  were  present,  and  in 
which  gummata  were  the  cause  of  the  difficulty ;  and  one  in  which  pain, 
headache,  and  various  functional  or  convulsive  disturbances — chorea, 
epilepsy,  paralysis  of  single  nerves,  etc. — were  the  customary  phenomena, 
and  in  which  periosteal,  meningeal,  or  neuroglial  thickenings  constituted 
the  pathological  basis.  The  last  two  are  often  intermingled  both  symp- 
tomatically  and  histologically. 

Heubner^  divides  cerebral  syphilis  into  three  groups,  two  of  which 
very  closely  resemble  those  I  have  described.  In  one,  however,  he 
includes  both  the  general  physical  disturbances,  incomplete  paralysis, 
and  final  coma  characteristic  of  tumor  and  the  epileptiform  attacks  so 
often  due  to  peripheral  or  meningeal  irritation.  This  combination  is 
explained  by  the  results  of  his  autopsies,  which  disclosed  in  26  cases  in 
which  these  symptoms  were  conjoined  a  gummous  growth  in  the  pia 
mater  of  the  convexity  of  one  of  the  cerebral  hemispheres,  either  limited 
and  superficial  or  involving  more  or  less  of  the  cortex  and  forming  a  dis- 
tinct tumor.  The  epileptiform  attacks  were  present  in  19  out  of  these 
26  cases,  while  in  20  other  cases  where  the  growth  was  limited  to  the 
white  substance  at  the  base  of  the  brain  they  were  present  only  twice. 
This  second  form  is  the  apoplectic,  followed  by  general  hemiplegia,  and 
depending  on  disease  of  the  cerebral  arteries.  His  third  division  is  a 
very  ill-defined  one,  depends  much  for  its  limitations  upon  subjective 
symptoms,  and  is  of  no  special  interest  as  applied  to  the  subject  of 
inherited  syphilis. 

Althaus^  also  makes  three  divisions,  two  of  which  are  as  follows  :  (1) 
Cerebral  tumor — a  gumma  either  hard  or  soft.  There  are  then  nocturnal 
headache,  sleeplessness,  epileptiform  attacks,  the  various  phenomena  pro- 
duced by  involvement  of  the  cerebral  nerves,  etc.  (2^  Disease  of  the 
arteries,  apoplexy,  or  softening,  followed  by  hemiplegia. 

Hutchinson  makes  a  similar  division  of  lesions  and  symptoms,*  and 
the  observations  of  Jaksch,  Wilks,  and  Hughlings  Jackson  more  or  less 
closely  coincide  with  this  general  classification. 

Now,  in  spite  of  certain  striking  diffijrences — more  apparent  than  real, 
however — between  inherited  and  acquired  syphilis  as  regards  cause,  dui-a- 

^  Note  by  Mr.  Nettlesbip,  Hill  and  Cooper,  op.  eit.,  pp.  263,  204. 

'  Ziemssen,  vol.  xii. 

'  AferHcal  Times  and  OazdU,  Nov.  10,  1877.  «  Ibid.,  Feb.  17,  1877. 
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tiou  of  stages,  etc.,  the  essential  pathological  changes  are  the  same.  When 
syphilis  in  its  later  periods  attacks  the  brain  or  spinal  cord  or  nerve-trunks 
or  vessels  of  a  foetus,  it  proceeds  just  as  in  the  adult,  the  same  character- 
istic accumulation  of  cells  taking  place  and  setting  up  an  arteritis  or  a 
meningitis,  thickening  the  sheaths  of  nerves,  or  constituting  a  pericranial 
node  or  a  gumma  according  to  their  number  and  their  situation.  We 
would  accordingly  expect  to  find  in. subjects  of  inherited  syphilis  mani- 
festations closely  allied  to  those  observed  in  the  adult ;  and  the  observa- 
tions of  Barlow,'  Graefe,^  Jackson,^  Heubner,*  Dowse,^  and  Hutchinson,^ 
though  comparatively  few  in  number,  have  already  demonstrated  the 
correctness  of  this  supposition. 

We  find,  thus,  that  in  these  patients  meningitis,  growths,  and  arterial 
disease  constitute  the  three  clinical  divisions  of  the  disease  which  have 
thus  far  been  distinctly  differentiated,  and  the  reported  cases,  with  or 
without  autopsy,  fall  naturally  into  these  classes. 

These  cases  are  naturally  few,  and  to  make  them  absolutely  reliable  it 
is  necessary  to  have  unmistakable  evidence  of  hereditary  syphilis  in 
some  other  form  and  the  demonstration  of  syphilitic  lesions  at  an 
autopsy.  The  case  of  Dowse,  however,^  includes  these  requirements.  A 
child  twelve  years  of  age,  of  syphilitic  parents,  with  a  history  of  coryza, 
sore  eyes,  and  a  tubercular  syphilide,  was  attacked  with  epilepsy,  diplopia, 
facial  paralysis,  etc.,  and  finally  died.  At  the  autopsy  three  gummatous 
growths  of  the  surface  of  the  brain  were  found,  and  the  vessels  of  the 
base  were  found  to  have  undergone  the  special  changes  described  by 
Heubner.  Their  lumen  was  in  some  places  nearly  occluded  by  an  accu- 
mulation of  spindle-shaped  cells  between  the  tunica  fenestra  and  the 
epithelial  lining ;  and  interspersed  with  them,  but  particularly  in  the 
muscular  and  adventitious  coats,  were  to  be  seen  enormous  quantities  of 
round  cells  which  in  many  parts  seemed  actually  to  replace  the  normal 
structures.  Dowse's  other  cases  are  not  at  all  conclusive  in  thfeir  clinical 
histories ;  even  the  diagnosis  was  not  established  by  autopsy. 

Barlow's  two  cases  were  both  very  young  children,  and  are  extremely 
convincing.^  A  child  four  months  old,  with  snuffles,  serpiginous  ulcers, 
etc.,  and  with  a  syphilitic  father,  had  epileptiform  attacks,  followed  by 
laryngismus,  carpo-pedal  contraction,  and  changes  in  the  choroid.  She 
died  aged  about  fifteen  months,  and  the  autopsy  disclosed  thickening  of 
the  pia  mater,  evidently 'not  tubercular,  and  changes  in  the  arteries,  which 
in  the  gradual  narrowing  of  the  lumen  of  the  vessel,  the  absence  of  ulcer- 
ation or  disintegration  or  calcification,  and  the  continuity  and  extent  of 
the  cell-proliferation  are  as  different  as  possible  from  ordinary  atheroma, 
but  correspond  precisely  with  the  description  of  Heubner's  cases,  which 
were  undoubtedly  the  subjects  of  acquired  syphilis. 

In  the  second  case  the  symptoms  were  associated  chiefly  with  the 
cranial  nerves.  These  were  nystagmus,  paresis  of  facial  muscles,  laryn- 
geal spasms,  etc.  He  died  at  the  age  of  fifteen  months.  The  vessels  of 
the  base  were  extensively  diseased  as  in  the  other  case,  and  the  fourth, 

^  Trans,  of  Path.  Soc.  of  London,  vol.  xxviii.,  1877. 

'  Archivfur  Ophthalmoloffie,  Bd.  1,  Ab.  i.  ^  Journal  of  Mental  Science,  Jan.,  1875. 

*  Ziemssen,  vol.  xii. 

*  Syphilis  of  the  Brain  and  Spinal  Cord,  London,  1879,  chapter  on  "Hered.  Sypli.,"  p.  67. 
'  Med.  Times  and  Gazette  (?  Feb.  17,  1877).  -         ^  Op  cit.,  pp.  71-75. 

**  Transactions  of  the  Pathological  Society  of  Londnv,  1877,  vol.  xxviii.  pp.  287-291. 
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fifth,  sixth,  seventh,  and  eighth  pairs  of  nerves  were  smaller  by  a  new 
growth  of  a  gummatous  nature  which  had  produced  almost  entire  atrophy 
of  the  nerve-cylinders.  There  were  cicatrices  of  the  liver  and  spleen. 
Cases  in  which  the  diagnosis  rested  upon  the  history,  upon  the  co-exist- 
ence of  undoubted  syphilitic  symptoms,  and  upon  improvement  under 
specific  treatment  are  by  no  means  rare. 

Berkely  Hill  reports  ^  a  typical  case  of  syphilitic  epilepsy.  A  girl  aged 
nine  was  the  first  child  of  the  family  that  had  lived,  two  having  pre- 
viously been  born  dead.  She  presented  characteristic  toeth,  traces  of 
choroiditis,  and,  while  under  treatment,  suffered  from  both  keratitis  and 
iritis.  Her  first  fit  was  when  she  was  four  years  of  age,  and  the  attacks 
had  recurred  frequently  since  that  time.  The  convulsion  was  confined 
to  the  left  side.  The  left  arm  was  very  weak,  the  weakness  having  come 
on  gradually,  and  being  especially  great  in  the  extensors  of  the  wrist. 
Under  specific  treatment  the  attacks  ceased  entirely.  In  this  case  there 
was  certainly  organic  disease,  probably  a  gumma  on  the  surface  of  the 
right  hemisphere. 

Other  cases  reported  by  the  same  author,  numerous  instances  of  nervous 
troubles  in  inherited  syphilis  reported  by  Hughlings  Jackson,^  Fournier,^ 
Henoch,^  and  Hutchinson,*  warrant  the  statement,  then,  that  the  nervous 
diseases  of  inherited  syphilis  fall  into  the  same  general  category  as  those 
of  the  acquired  disease ;  that  they  may  appear  at  any  age,  from  three  or 
four  months  to  that  of  puberty ;  that  they  depend  for  their  production 
upon  a  cell-proliferation  which,  according  to  its  locality,  results  in  the 
development  of  new  growths,  the  production  of  localized  meningeal 
inflammations,  or  the  obstruction  and  inflammation  of  arteries ;  and 
that  the  symptoms  are  those  usually  associated  with  such  pathological 
changes,  the  diagnosis  of  syphilis  depending  chiefly  on  the  history  and 
the  presence  of  other  specific  phenomena. 

The  prognosis  is  more  unfavorable  than  in  similar  cases  in  acquired 
syphilis,  the  meningeal  and  vascular  lesions  being  the  most  frequent  and 
showing  themselves  very  obstinate  even  under  careful  treatment.  Spinal 
troubles,  chorea,  and  idiocy  have  been  attributed  to  inherited  syphilis, 
but  must  occur  with  great  rarity. 

Hill  ®  reports  a  case  of  a  child  aged  five  years  who  had  been  hemiplegic 
since  he  was  two  and  a  half  years  old,  and  who  developed  paralysis  of 
the  flexors  of  the  ankle  in  each  leg. 

Keyes  reports  a  case  of  a  boy  five  years  of  age,  with  nodes  on  tibiae 
and  other  signs  of  inherited  syphilis,  who  had  two  attacks  of  para- 
plegia. 

Hill  reports  a  case  of  imbecility  associated  with  inherited  syphilis,  but 
there  is  no  evidence  that  it  was  other  than  a  coincidence. 

Fletcher  Beach  found  not  more  than  1  per  cent,  of  s}^hilitic  children 
in  the  Dareult  Asylum,  and  Mr.  Mercier  could  only  trace  syphilis  in  5 
out  of  220  female  idiots,  probably  imbecile  from  birth.*^ 

Hughlings  Jackson  only  found  1  case  of  inherited  syphilis  among  80 

^  Op.  cit.,  p.  253. 

'  Journal  of  Mental  Science,  Jan.  8,  1875 ;  Transactions  of  St.  Andrew's  Med.  Graduates' 
Ass.,  vol.  i.,  1868. 

•  Annales  des  Derm,  et  Syph. 

•  Nouveau  Diet,  de  Mid.  et  Chirurgie,  p.  886.  *  Op.  cit. 

•  Op.  cit.,  p.  254.  »  Ibid.,  p.  255. 
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cases  of  chorea.  The  most  carefully  recorded  cases  of  the  latter  affection 
associated  with  hereditary  syphilis  are  two  reported  by  Alison.^ 

Syphilis  of  the  Spleeu. — Disease  of  this  organ  in  inherited  syphilis  is 
especially  important  from  two  points  of  view.  It  is  a  vaJuable  aid  to 
diagnosis,  and  by  its  size  and  the  degree  of  persistence  of  the  swelling 
gives  an  approximate  indication  of  the  severity  of  the  case. 

Attention  was  first  called  to  the  frequency  and  importance  of  enlarge- 
ment of  the  spleen  in  early  hereditary  syphilis  by  Gee  in  a  paper  read 
before  the  Eoyal  Medical  and  Chirurgical  Society  in  1867.^  He  gave 
the  histories  of  thirteen  children  in  support  of  the  statement  that  such 
enlargement  occurred  in  almost  one-fourth  of  all  cases  of  hereditary 
syphilis,  sometimes  with,  sometimes  without,  enlargement  of  the  liver 
and  lymphatic  glands.  According  to  him,  the  degree  of  splenic  enlarge- 
ment may  be  taken  as  a  sort  of  index  of  the  severity  of  the  cachexia ; 
the  majority  of  cases  with  great  enlargement  die,  but  sometimes  such 
children  survive,  the  spleen  gradually  diminishing  in  size  as  the  health 
improves — not  diminishing,  however,  pari  passu  with  such  improvement, 
but  remaining  for  a  long  time  '^  a  monument  of  past  cachexia.^' 

Barlow,^  ten  years  later,  thought  Gee  had  rather  understated  the  pro- 
portion of  cases  in  which  splenic  enlargement  occurs,  he  having  found 
it  in  22  out  of  28  children  with  definite  hereditary  syphilis.  Birch- 
Hirschfeld,  Eisenschitz,  and  Tepel^  corroborate  these  observations,  find- 
ing that  the  enlargement  is  almost  invariable  and  that  the  spleen  is  often 
double  its  normal  size. 

Mr.  W.  J.  Tyson  has  reported^  a  cure  of  a  child  born  of  syphilitic 
parents,  in  w^hom,  at  two  years  of  age,  the  spleen  extended  downward 
three  and  a  half  inches,  reaching  the  crest  of  the  ilium  and  approaching 
closely  to  the  umbilicus.  The  liver  was  not  enlarged ;  the  urine  was  not 
albuminous.  He  ordered  mercury  with  chalk,  one  grain  every  morning 
and  evening,  and  one  grain  of  iodide  of  potassium,  with  ten  minims  of 
syrup  of  iodide  of  iron  to  an  ounce  of  water,  three  times  a  day.  Sixteen 
months  later  the  spleen  had  become  imperceptible,  and  three  years  after- 
ward the  child  was  in  excellent  health. 

The  diminution  of  the  liver  under  treatment  appears  to  take  place 
before  there  is  any  diminution  in  the  size  of  the  spleen.®  This  persist- 
ence of  the  latter  renders  it,  as  has  been  stated,  a  valuable  diagnostic  sign. 
In  the  paper  already  quoted  from,^  Macnamara  and  Barlow  allude  to  this 
as  follows :  Enlargement  of  the  liver,  although  it  ought  to  be  noted 
because  it  is  often  present  in  hereditary  syphilis,  has  but  little  value  as  a 
confirmatory  symptom — first,  because  the  liver  is  proportionally  large  in 
infancy,  and  it  is  difficult  to  state  the  limit  of  what  is  actually  normal ; 
and,  secondly,  because  other  causes  besides  congenital  syphilis  lead  to  its 
enlargement. 

With  regard  to  enlargement  of  the  spleen  the  case  is  different.  Gee's 
observation,  that  in  the  early  stage  of  infantile  syphilis  some  enlargement 
of  the  spleen  occurs  in  a  large  number  of  cases,  has  been  abundantly 

^  American  Journal  of  the  Medical  Sciences,  July,  1877. 

'  British  Medical  Journal,  1867,  vol.  i.  p.  435. 

'  Trans,  of  Path.  Soc.  of  London,  Jan.  20,  1877. 

*  Quoted  by  Hill  and  Cooper,  op.  cit.,  pp.  164,  165. 

'  The  Lancet,  Oct.  23,  1880.  ^  Barlow,  British  Medical  Journal,  Jan.  20,  1877. 

'  British  Medical  Journal,  Dec.  16,  1882. 
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confirmed.  Although  with  the  subsidence  of  the  other  symptoms  tiiia 
enlargement  often  disappears,  so  that  on  post-mortem  examination  two  or 
three  months  after  there  may  be  no  trace  of  it,  yet  in  a  few  cases  it  per- 
sists, and  indeed  sometimes  increases,  so  as  to  be  considerable  when  the 
other  signs  have  quite  vanished.  The  importance  of  this  sign  is  greatest 
when  noted  early ;  as,  for  example,  when  the  child  is  from  two  to  three 
months  old,  for  at  that  period  the  enlargement  of  the  spleen  due  to 
rickets  can  hardly  come  into  question. 

The  condition  of  the  spleen  during  this  period  of  enlargement  seems 
to  be  simply  that  of  hypersemia,  or  at  the  most  of  hyperplasia.  Gee's, 
Barlow's,  and  Birch-Hirschfeld's  autopsies  showing  no  evidence  of  new 
growth  or  of  amyloid  or  other  changes.^ 

The  cause  seems  to  me  to  be  in  all  probability  the  well-known  effect 
of  syphilis  on  the  glandular  system  in  general,  and  the  lymphatic  system 
in  particular,  to  which  I  believe  the  spleen  is  now  generally  assigned. 
The  analogy  between  this  slow,  persistent,  painless  enlargement  preceding 
the  cutaneous  symptoms,^  unaccompanied  by  inflammatory  symptoms, 
unattended  by  any  breaking  down  of  tissue,  subsiding  slowly  but  evenly 
under  specific  treatment,  and  the  behavior  of  the  buboes  of  acquired 
syphilis,  is  certainly  very  striking.^ 

In  most  cases  of  hereditary  syphilis  there  are  evidences  of  disturb- 
ance of  the  gastro-intestinal  tract.  Vomiting,  diarrhoea,  colic,  anorexia, 
and  emaciation  are  well-known,  but  of  course  not  at  all  characteristic, 
symptoms. 

It  has  been  supposed  that  the  mucous  membrane  of  the  entire  tract 
was  probably,  during  the  early  period  at  least,  and  coincidently  with  the 
cutaneous  eruption,  in  a  condition  of  hypersemia  and  irritation  comparable 
to  that  of  the  skin.'*  Whether  this  be  so,  or  whether  it  is  due  to  asso- 
ciated involvement  of  the  glandular  apparatus,  has  not  yet  been  deter- 
mined. 

Forster  *  has  found  fibroid  degeneration  of  Peyer's  patches  in  a  syph- 
ilitic infant  who  died  six  days  after  birth,  the  glandular  structure  having 
been  replaced  by  elevated  grayish-red  masses  of  nuclei,  cells,  and  con- 
nective-tissue fibre.  Ulcers  of  the  intestines  have  been  described,  but 
ap}>ear  to  have  had  no  specific  characters. 

The  pancreas  has  been  most  extensively  studied  by  Birch-Hirschfeld, 
who  examined  seventy-three  syphilitic  foetuses.     In  thirteen  of  them  he 

^  Parrot  reports  {Le  Mouvement  mid.,  Paris,  Nov.  23,  1872)  two  forms  of  splenic 
disease  produced  by  inherited  syphilis:  1.  A  simple  hypertrophy,  which  he  thinks  is 
secondary  to  diffuse  infiltration  of  the  liver,  obstructing  the  portal  circulation  and 
causing  the  spleen  to  act  as  a  reservoir  ;  2.  An  inflammatory  condition  resulting  in  the 
formation  of  false  membranes  around  the  capsule.  His  explanation  of  the  first  condition 
is  unsatisfactory,  because  there  are  numerous  cases  in  which  the  spleen  is  enlarged 
without  any  involvement  of  the  liver.  His  other  observations  have  never  been  con- 
firmed. 

-  Jusenschitz,  Wiener  med.  Wochenschrift,  Nos,  48  and  49. 

•*  A  similar  enlargement  occurs,  but  much  more  rarely,  in  the  secondary  period  of 
accpiired  syphilis.  Weaver  noted  it  in  3  out  of  79  soldiers  suffering  from  early  syphilis. 
Wilks  and  Moxon  report  ca.ses  in  which  the  average  weight  was  19  oz. 

*  "There  is  surely  no  a  priori  probability  that  a  blood  disease  so  severe  as  syphilis 
should  produce  lesions  on  the  skin,  in  the  mouth,  and  in  the  eye  only — that  it  should,  in 
fact,  aflect  all  the  visible  parts  and  avoid  all  the  concealed  ones"  (Mr.  Hutchinson,  The 
Lancet,  Feb.  6,  187G). 

*  Quoted  by  Bumstead  and  Taylor,  op.  eil.,  p.  767.  His  observations  were  confirmed  by 
Eberth,  Roth,  and  Oser. 
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found  enlargement  of  the  pancreas  with  increased  weight  and  density, 
proliferation  of  connective  tissue,  and  in  some  cases  compression — almost 
obliteration — of  the  lobules,  with  atrophy  and  fatty  degeneration  of  their 
epithelium.^ 

The  peritoneum  has  been  described  by  Simpson,  Yon  Baerensprung,  and 
others  as  occasionally  invaded  in  early  hereditary  syphilis.  There  seems 
to  be  no  evidence  that  it  is  ever  directly  affected,  the  cases  in  which  death 
occurs  from  peritonitis  being  due  usually  to  trouble  connected  with  the 
liver  or  spleen. 

Syphilis  of  the  lung,  originally  described  by  Depaul  and  Virchow, 
has  been  carefully  studied  also  by  Forster,  Robin,  Lorain,  and  Cornil, 
from  whose  description^  of  the  pathology  of  the  condition  I  condense 
the  following  :  In  the  syphilitic  foetus  born  before  term,  in  the  syphilitic 
child  born  dead  at  full  term,  and  in  the  syphilitic  children  who  live  a 
few  days,  there  are  found  at  the  autopsy,  in  the  lungs,  nodules  or 
tumors,  usually  superficial,  sometimes  deep,  hard,  isolated  or  in  groups, 
pink,  gray,  or  red  in  color,  with  scattered  whitish  or  yelloAvish  points. 
Their  size  varies  from  a  pea  to  a  small  walnut.  They  represent  a  por- 
tion of  the  lung  more  or  less  considerable  in  a  state  of  special  lobular 
hepatization.  Sometimes  a  whole  lobe  is  involved.  The  affected  portion 
is  very  dense  and  covered  with  thickened  inflamed  pleura.  The  lesions 
are  those  of  chronic  pneumonia.  The  interlobular  connective  tissue 
enters  into  proliferation  and  presents  a  large  quantity  of  embryonal 
cells ;  the  alveolar  walls  are  thick,  while  the  narrow  alveoli  are  livid, 
and  even  filled  by  epithelial  cells,  which  are  of  the  pavement  form  in 
contact  with  the  walls,  round  in  the  centre  of  the  alveoli.  As  the  pro- 
cess progresses  the  epithelial  cells  become  fatty,  degenerated,  and  subse- 
quently broken  down  and  absorbed,  while  the  embryonal  interalveolar 
tissue  rapidly  organizes  into  fibrous  tissue.  Thus  results  a  small  fibrous 
tumor,  in  which  a  gumma  may  ultimately  develop.^ 

It  is  impossible  to  confound  this  syphilitic  pneumonia  with  tubercu- 
losis.    The  granulations  of  tubercle  are  never  congenital. 

The  fact  that  in  syphilitic  interstitial  hyperplasia  the  change  begins  in 
the  interlobular  connective  tissue  and  around  the  interlobular  vessels,  at 
first  consisting  of  small  spindle-shaped  and  roundish  cells  which  quickly 
develop  into  connective  tissue,  and  the  fact  that  blood-vessels  are  freely 
produced  among  the  fibres  of  this  new  tissue,  seemed,  in  the  estimation 
of  those  pathologists  who  took  part  in  the  discussion  on  visceral  syphilis 
in  1877,  to  constitute  its  most  distinctive  feature."* 

Gummata  in  the  lungs  of  children  suffering  from  inherited  syphilis 
have  been  described  by  a  number  of  writers.  They  appear  likewise  to 
begin  in  the  walls  of  the  blood-vessels  or  the  bronchioles.  They  differ 
from  tubercular  nodules  in  being  few  in  number — not  more  than  half  a 
dozen  usually — and  are  generally  confined  to  one  lung. 

The  condition  of  the  arteries  in  the  few  cases  in  which  they  have  been 
noticed  as  affected  by  inherited  syphilis  was  precisely  similar  to  that 
found  by  Heubner  in  the  arteries  of  adults.^ 

^  Klebs  discovered  a  gumma  in  the  pancreas  of  a  six-months'  foetus. 
'  Syphilis,  trans,  of  Simes  and  White,  Philada.,  1882,  p.  404. 
'  Cornil  and  Eanvier's  Path.  Histology,  .Am.  ed.,  1880. 

*  Trans,  of  Land.  Path.  Soc,  vol.  xxviii. — views  of  Green,  Jones,  Greenfield,  Moxon, 
and  others.  .  5  gee  Cornil,  op.  cit..  p.  305. 
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The  symptoms  are  very  variable ;  new-born  children  often  die  asphyx- 
iated in  a  few  days.  If  they  live  longer,  the  disease  develops  into  a 
more  generalized  broncho-pneumonia. 

Syphilis  of  the  Larynx. — The  hoarse  cry  of  the  new-born  infant  so 
characteristic  of  hereditary  syphilis  depends  upon  the  presence  of  liyper- 
semia,  of  mucous  patches,  or  even  of  extensive  ulceration.  I  am  inclined 
to  think  that  the  first  is  the  more  common,  as  if  it  were  otherwise  cases 
of  death  from  oedema  glottidis  or  other  forms  of  laryngeal  obstruction 
would  be  oftener  met  with.  When  ulceration  does  exist  it  is  generally,  but 
not  invariably,  secondary  to  pharyngeal  ulcers.^ 

Bronchial  catarrh,  giving  rise  to  cough,  and  sometimes  to  considerable 
embarrassment  of  respiration,  is  a  not  infrequent  complication  of  laryn- 
geal syphilis.^ 

Later  troubles  of  the  larynx  in  connection  with  inherited  syphilis  have 
not  yet  been  carefully  enough  studied  to  warrant  us  in  drawing  any  dis- 
tinction between  them  and  the  usual  symptoms  seen  in  the  acquired  dis- 
ease. 

Syphilis  of  the  testicles  has  been  studied  by  Henoch,^  Cornil,^  Parrot,* 
Hutinel,^  North,^  Bryant,^  and  others.  It  is  found  to  consist  of  a  true 
interstitial  orchitis,  very  closely  resembling  that  seen  in  the  syphilitic 
testicles  of  adults.  HutineFs  investigations,  based  on  ten  cases,  showed 
the  testicles  slightly  enlarged  and  harder  than  normal,  the  scrotum  pen- 
dent, the  epididymis  normal,  the  tension  of  the  tunica  vaginalis  and  tunica 
albuginea  slight.  The  basis  of  the  lesion  is  in  a  collection  of  small  round 
embryonal  cells  resembling  lymph-cells,  arranged  in  the  connective  tissue 
around  the  arterioles  which  come  from  the  tunica  albuginea.  This  may 
be  accompanied  by  a  more  or  less  marked  diffused  interstitial  orchitis,  or 
there  may  be  only  a  thickening  from  the  new  formation  of  small  round 
cells  on  the  connective  tissues  of  the  testicles.  Cornil  found  the  seminal 
ducts  separated  by  numerous  round  or  fusiform  cells.  The  disease  usually 
occurs  at  from  two  mouths  to  three  years  of  age ;  both  testicles  are  gen- 
erally involved,  and  are  enlarged,  hard,  inelastic,  and  frequently  nodulated. 
Mercurial  treatment  generally  causes  a  marked  improvement  unless  the 
inflammation  has  already  resulted  in  the  development  of  a  new  fibroid 
formation,  in  which  case  it  would  be  likely  to  remain  unaffected  by  any 
form  of  treatment.  Inunctions  with  diluted  mercurial  ointment,  iodoform, 
etc.  are  useful  adjuvants. 

The  kidneys  are  not  infrequently  involved  in  inherited  syphilis.  Parrot 
reports  the  pathological  change  to  consist  of  a  proliferation  of  small  round 
cells  in  the  intertubular  connective  tissue,  followed  by  contraction,  oblit- 
eration of  the  tubules,  and  degeneration  of  their  epithelium. 

Bradley  has  reported^  the  case  of  a  child  aged  four  months  in  whom  a 
well-marked  syphilitic  eruption  and  an  attack  of  acute  Bright^s  disease 
were  coincident.     Mercurial  treatment  for  three  weeks  cured  both. 

Coupland  has  reported  two  cases  of  parenchymatous  nephritis  associated 
with  inherited  syphilis,  but  advances  no  proof  that  it  was  not  an  accident. 

*  See  synopsis  of  six  cases  of  George  M.  Lefferts,  reported  in  Bumstead  and  Taylor,  ojp 
eit.,  p.  754. 

'  Schnitzler,  Die  Lungen  Syphilis,  etc.,  1880,  S,  41.        '  Schmidt's  Jahrbuch,  178,  No.  4. 

*  Op.  cit.,  p.  420.  '  Rev.  mens,  de  Mid.  et  de  Chir.,  Paris,  Feb.,  1878. 

•  Jbid.  '  Med.  Times  and  Gaz.,  Lond.,  1862,  vol.  i.  p.  403. 

•  Ibid.,  Dec,  1863.  »  British  Med.  Jonm.,  Feb.  4.  1876. 
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Gummata  have  been  from  time  to  time  found  in  the  kidneys  of  very 
young  children  who  have  died  from  their  effects  and  from  other  visceral 
lesions  due  to  syphilis.^  Cases  of  enlargement,  of  fibroid,  fatty,  and 
gelatinous  degenerations  of  the  suprarenal  capsules,  have  been  recorded. 

The  thymus  gland  is  occasionally  found  in  syphilis  to  have  undergone 
alterations  claimed  by  Dubois,  Depaul,  and  others  to  be  syphilitic  in  their 
nature,  but  ascribed  by  Parrot  simply  to 'degenerative  changes  due  to  mal- 
nutrition. The  gland  does  not  appear  to  undergo  any  marked  alteration 
in  size,  color,  or  consistency,  but  is  found  after  death  to  contain  a  small 
quantity  of  purulent  matter. 

The  tendency  of  syphilis  is  certainly  not,  as  a  rule,  to  the  formation  of 
pus.  Nearly  all  the  lesions  we  have  studied  with  the  exception  of  break- 
ing-down gummata  have  consisted  in  various  forms  of  cell-proliferation 
or  accumulation,  and  not  in  the  formation  of  abscesses,  and  it  is  not  prob- 
able that  this  is  an  exception.  I  doubt  very  much  the  syphilitic  character 
of  these  changes.^ 

The  Diagnosis  and  Prognosis  of  Inherited  Syphilis. — In 
reviewing  the  general  course  of  a  case  of  inherited  syphilis  it  seems 
evident  that  the  differences  between  it  and  the  acquired  disease  which 
have  been  so  much  dwelt  upon  are  apparent  rather  than  real.^  The  pri- 
mary stage  is  of  course  missing,  and  on  any  theory  of  the  essential  nature 
of  syphilis  this  is  readily  comprehensible.  Whether  the  chancre  is  the 
first  symptom  of  a  constitutional  disease,  or,  as  I  believe  to  be  the  case, 
is  the  simple  accumulation  at  the  point  of  original  inoculation  of  the  cells 
which  constitute  the  syphilitic  virus — or  are  at  any  rate  its  carriers — it 
would  naturally  be  in  the  first  case  undiscoverable,  in  the  second  non- 
existent. 

The  secondary  stage,  characterized  in  the  acquired  form  chiefly  by 

^  See  discussion  in  Clinical  Soc.  of  London,  Jan.,  1880 ;  "  Kemarks  on  Visceral,  and 
especially  on  Kenal,  Syphilis,"  by  Barthel^my,  Annates  de  Derm,  et  Syph.,  April,  1881. 

2  Lancereaux  believed  that  it  was  due  to  the  breaking  down  of  a  gummy  deposit,  but 
that  seems  to  be  entirely  hypothetical,  none  having  been  discovered.  Weisflag  (quoted 
by  Bumstead)  arrives  at  the  following  conclusions  after  studying  the  lesion  and  the  liter- 
ature of  the  subject:  1.  This  thymus  abscess  does  exist.  2.  When  associated  with  other 
signs  of  congenital  syphilis  it  indicates  that  the  father  or  mothfer  of  an  infant  suffers  or 
has  suffered  from  syphilis.  3.  It  is  possible,  but  not  proved,  that  this  affection  may  exist 
in  children  in  whom  there  are  no  symptoms  of  syphilis,  but  its  existence  renders  the 
diagnosis  of  hereditary  syphilis  probable,  even  if  the  disease  of  the  parent  is  not  proved. 
4.  Such  is  the  great  similarity  in  the  appearance  of  pus  and  of  the  secretion  of  the  thy- 
mus that  they  cannot  always  be  distinguished. 

■^  "  That  the  noteworthy  differences  between  chancre-syphilis  and  the  inherited  disease 
are  to  be  interpreted  by  considerations  of  the  tissues  of  the  growing  child  and  the  adult, 
is  made  very  probable  by  what  is  observed  when  a  mother  near  the  end  of  pregnancy 
becomes  infected  with  primary  disease.  In  such  a  case  the  foetus  nearly  full  grown 
acquires  the  disease,  without  a  chancre,  directly  from  the  maternal  blood.  It  is  acquisi- 
tion, not  inheritance,  for  at  the  date  of  conception  both  the  paternal  and  maternal  ele- 
ments were  free  from  taint,  and  during  the  first  six,  seven,  or  even  eight  months  of  intra- 
uterine life  the  foetus  remained  healthy.  Yet,  as  I  have  proved  elsewhere  by  citation  of 
cases,  syphilis  obtained  in  this  peculiar  method  resembles  exactly  that  which  comes  by 
true  inheritance,  and  not  that  which  follows  a  chancre.  This  important  fact  goes,  with 
many  others,  in  support  of  the  belief  that  the  poison  of  syphilis  remains  identical,  how- 
ever obtained,  and  that  the  differences  which  are  so  patent  in  its  manifestations  are  due 
to  differences  in  the  state  of  its  recipient"  (Mr.  Hutchinson,  article  on  "Transmission 
of  Syphilis,"  Brit,  and  For.  Med.-Chir.  Rev.,  Oct.,  1877,  p.  475). 

"  It  is  not  true  that  the  diversity  of  symptoms  presented  by  infants  authorizes  us  to 
admit  a  congenital  and  an  hereditary  syphilis.  Whatever  the  mode  of  infection,  it  is 
impossible  to  make  this  distinction"  (Ricord,  note  to  John  Hunter's  Works,  1883). 
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lymphatic  engorgemeut  and  symmetrical,  widely-spread,  polymorphic 
cutaueous  and  mucous  eruptions,  and  pathologically  by  a  marked  tend- 
ency to  the  proliferation  of  certain  new  small  round  nucleated  cells, 
upon  the  presence  of  which  depend  all  the  manifestations  of  the  disease, 
is  in  inherited  syphilis  strictly  analogous.  Eruptions  of  the  same  cha- 
racter make  their  appearance,  diflPering  only  in  minor  points,  as  in  a 
greater  tendency  to  become  moist  or  ulcerated,  due  to  the  more  delicate 
texture  of  the  infantile  epidermis.  To  the  same  cause  must  be  assigned 
the  macroscopic  peculiarities  of  the  only  syphiloderm  said  to  be  peculiar 
to  infantile  syphilis — pemphigus — which  has  been  shown,  however,  to 
have  a  papular  basis,  and  in  that  way  to  conform  to  all  the  other  sec- 
ondary eruptions. 

The  lymphatic  engorgement  either  exists  in  the  infant  as  in  the  adult 
or  has  its  analogue  in  the  enlargement  of  the  spleen  and  liver — especially 
the  former,  which  is  almost  as  constant  a  phenomenon  as  is  general  glan- 
dular enlargement  in  acquired  syphilis.  The  same  pathological  changes 
occur,  the  same  infiltration  of  cells  producing,  according  to  their  situa- 
tion, papular,  pustular,  or  mucous  patches,  or  inflammation  of  such 
structures  as  the  iris,  choroid,  or  retina. 

The  tertiary  stage,  except  in  the  fact  that  its  phenomena  may  appear 
unusually  early  and  may  be  commingled  with  those  of  the  secondary 
period,^  does  not  widely  differ  in  the  hereditary  from  that  of  the  acquired 
disease.  It  affects  the  same  tissues,  results  in  the  same  pathological  for- 
mations, and  is  preceded  by  the  same  period  of  latency  or  quiescence  of 
variable  duration.  There  is  no  reliable  evidence  with  which  I  am  famil- 
iar to  show  that  in  this  stage  inherited  syphilis  is  either  contagious  or 
transmissible — another  point  of  close  resemblance  between  the  two  vari- 
eties under  consideration. 

In  considering  the  question  of  diagnosis,  therefore,  we  have  an  excellent 
guide  in  the  fact  that  the  disease  conforms  in  most  respects  to  the  general 
laws  of  acquired  syphilis,  and  that  our  knowledge  of  the  latter  afiection 
will  be  a  valuable  aid  to  recognition  of  the  former. 

The  chief  elements  of  diagnosis  and  prognosis  of  inlierited  syphilis  in 
its  various  stages  may  then  be  summarized  as  follows : 

A  history  of  syphilis  in  either  parent  is  important  just  in  proportion 
to  the  shortness  of  the  interval  between  the  time  of  infection  and  the 
date  of  conception.  In  other  words,  the  shorter  that  interval  the  more 
likely  (a)  that  the  child  will  have  syphilis,  (b)  that  it  will  have  it  in  a 
severe  or  fatal  form.  If  the  mother  has  been  syphilitic  and  the  father 
healthy — which  is  rare — it  is  perhaps  more  likely  that  the  child  will  be 
diseased  than  when  the  reverse  is  the  case.  If  both  parents  were  syph- 
ilitic at  or  before  the  time  of  concej)tion,  the  probability  that  the  disease 
will  be  transmitted,  and  in  a  severe  form,  is  much  increased.  There  is 
no  evidence  to  show  that  inheritance  from  one  parent  results  in  a  graver 
variety  of  the  disease  than  when  it  is  derived  from  the  other. 

A  history  of  abortion  or  miscarriage  on  the  part  of  the  mother  should 
have  weight  in  tlie  determination  of  any  given  case,  and  if  such  accidents 

^  This  is  by  no  means  unknown  even  in  the  acquired  form ;  frequent  examples  of  it 
have  been  recorded,  and  it  can  be  readily  explained  either  on  the  theory  of  relapses  in 
parts  previously  diseased  (Hutchinson),  or  on  that  of  obliteration  of  lymphatic  trunka 
and  accumulation  of  nutritive  waste  (Otis). 
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have  been  very  frequent  their  diagnostic  importance  is  greatly  increased. 
The  loss  of  elder  brothers  or  sisters  and  the  causes  of  death,  with  the 
precedent  symptoms,  should  be  carefully  inquired  into.  The  nearer 
either  of  these  occurrences — abortion  or  death  of  elder  children,  if  there 
is  a  fair  presumption  that  they  were  due  to  syphilis — has  been  to  the 
birth  of  the  patient  in  question,  the  greater  the  likelihood  that  the  latter 
has  been  infected. 

Upon  examining  the  product  of  abortion  or  stillbirth  the  most  easily 
observable  symptoms  will  be  those  of  the  skin.  Maceration  and  elevation 
of  the  epidermis  into  bullae  are  in  themselves  hardly  characteristic,  though 
they  may — especially  the  latter — be  regarded  as  suspicious.  If  the  cuta- 
neous lesions  are,  however,  distinctly  papular  or  pustular  or  ulcerative, 
or  if  the  bullae  have  all  the  characteristics  of  syphilitic  pemphigus,  the 
diagnosis  is  assured.^ 

The  most  distinctive  symptom — one  which  may  really  be  considered  as 
pathognomonic,  is,  however,  the  inflammation  of  the  diaphyso-epiphysial 
articulations,  with  or  without  their  disjunction.  Distinct  enlargement 
3f  the  spleen  or  liver,  and  arachnitis  with  hydrocephalus,  are  valuable 
diagnostic  points,  and  the  presence  of  gummata — not  very  infrequent — 
would  of  course  be  conclusive. 

At  birth  the  syphilitic  child  may  be  small,  stunted,  emaciated,  weazened, 
senile  in  appearance ;  this  would  properly  give  rise  to  suspicion,  but  may 
be  associated  with  any  disorder  of  nutrition  on  the  part  of  child  or  mother. 
It  may  also  disclose  cutaneous  or  mucous  eruptions  evidently  specific  in 
character.  The  most  common  of  these  at  this  early  date  is  the  bullous 
eruption  affecting  the  palms  and  soles,  sometimes  distributed  over  the 
whole  body,  and,  as  it  indicates  a  feeble  resistance  of  the  tissues  to  the 
tendency  to  exudation  and  cell-growth,  is  usually  a  precursor  of  an  early 
and  fatal  termination.  In  any  event,  marked  symptoms  at  time  of  birth 
render  the  prognosis  highly  unfavorable. 

It  is  quite  as  common,  however — perhaps  more  so — for  the  subject  of 
hereditary  syphilis  to  give  no  evidence  of  the  disease  at  birth,  but  even 
to  appear  healthy  and  well-nourished.  In  such  cases  the  first  symptoms 
of  the  disease  appear,  on  an  average,  in  from  six  weeks  to  two  or  three 
months,  and  consist  principally  of  coryza  (snuffles),  hoarseness  of  voice, 
and  syphilodermata.  The  latter  may  be  macular,  papular,  pustular,  or 
bullous.  They  are  usually  polymorphous,  irregular  in  shape,  dark  cop- 
[)ery-red  in  color,  with  sometimes  a  glazed  or  crusted,  but  oftener  a  moist 
or  ulcerating,  surface,  with  a  strong  tendency  to  coalesce  into  large  patches, 
or  to  form  irregular  serpiginous  ulcers,  or  to  take  on  hypertrophic  growth 

'  "  It  is  probable  that  very  early  abortions  are  less  rare  than  statistics  indicate,  but  are 
often  unsuspected." 

"  It  is  impossible  to  demonstrate  the  existence  of  syphilitic  lesions  in  foetuses  expelled 
during  the  first  months  of  pregnancy.  Later,  the  signs  which  have  the  greatest  value  are 
the  lesions  of  the  epiphyses  of  the  long  bones.  When  the  foetus  has  nearly  arrived  at  full 
term,  and  is  not  macerated,  visceral  and  cutaneous  lesions  may  be  observed.  According 
to  Mewis,  the  skin  eruptions  cannot  be  seen  before  the  eighth  month,  and  are  only  recog- 
nizable on  foetuses  whose  death  has  been  very  recent  or  who  are  born  living.  Pulmonary 
lesions  may  be  determined  at  the  end  of  the  sixth  month.  Those  of  the  pancreas  are  met 
with  in  about  half  the  foetuses  which  perish  a  little  before  or  a  little  after  birth.  The 
lesions  of  the  liver,  the  spleen,  and  the  bones  may  be  recognized  even  in  macerated 
foetuses,  this  frequency  increasing  from  month  to  month  "  (Nouv.  Did.  de  Med.  et  Chir., 
vol.  xxxiv.  p.  864). 
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and  develop  into  condylomata.  Eruptions  which  are  squamous  and  are 
situated  about  the  mouth  and  chin  and  on  the  body,  the  legs,  or  the  soles 
of  the  feet,  though  exceptional,  are  of  more  value  than  those  on  the  nates, 
where  the  results  of  irritation  from  urine  and  feces  may  closely  simulate 
syphilodermata. 

Mucous  patches  on  the  tongue,  cheeks,  tonsils,  and  pharynx  are  com- 
mon, often  extending  to  the  larynx,  increasing  the  hoarseness,  and  to  the 
nasal  cavities,  aggravating  the  snuffles.  Both  of  these  occurrences,  by 
interfering  with  the  respiration  of  the  child  and  rendering  its  nursing 
interrupted  and  insufficient,  greatly  add  to  the  gravity  of  the  case. 
Enlargement  of  the  spleen  (common),  enlargement  of  the  liver  (less  so), 
and  iritis  (rare),  may  be  mentioned  among  the  phenomena  of  this  stage, 
often  associated  with  the  skin  eruptions. 

About  the  time  of  the  subsidence  of  the  rash  there  may  be  developed 
the  specific  inflammation  at  the  junction  of  epiphyses  and  diaphyses  which 
produces  a  swelling  of  the  long  bones  near  their  ends.  The  child  will  be 
noticed  to  cry  a  little  when,  for  example,  the  wrist  or  elbow  on  one  side 
is  washed,  and  not  to  use  these  joints  as  much  as  the  corresponding  ones 
on  the  other  side.  The  parts  are  not  hot,  only  slightly  tender,  and  as 
yet  there  is  but  little  swelling.  Later,  the  droop  and  the  disuse  of  the 
affected  limb  become  more  noticeable  and  simulate  infantile  paralysis. 
There  is,  however,  no  wasting,  no  alteration  of  reaction  by  faradism,  no 
real  loss  of  power,  so  that  the  term  pseudo-paralysis  is  an  appropriate 
one.  In  a  week  or  two  similar  symptoms  will  occur  in  the  bone  on  the 
opposite  side,  and  finally  the  ends  of  all  the  long  bones  may  be  affected ; 
ordinarily  the  elbows,  Avrists,  knees,  and  shoulders  are  the  joints  involved. 
Suppuration  is  rare,  disjunction  of  the  epiphysis  from  the  diaphysis  com- 
mon. Recovery  is  apt  to  take  place  spontaneously  within  a  month.  The 
associated  changes  are  chiefly  endosteal  at  the  junction  of  the  shaft  with  the 
epiphysis,  but  there  is  also  a  little  periostitis  or  perichondritis,  which  is  the 
principal  cause  of  the  external  swelling.     Moderate  deformity  may  ensue.^ 

Similar  changes  occurring  in  the  cranial  bones  give  rise  to  what  has 
been  called  the  natiform  skull.  During  the  first  year  it  is  very  common 
for  syphilitic  children  to  develop  a  number  of  lenticular  swellings  on  the 
cranium,  which  appear  symmetrically  around  the  anterior  fontanel,  but 
at  a  little  distance  from  it ;  i.  e.  one  on  each  frontal  and  oue  on  each 
parietal  bone.  These  are  said  to  be  "  bossed.^'  They  are  at  first  circum- 
scribed, and  in  a  child  nine  or  ten  months  old  often  measure  three- 
quarters  of  an  inch  to  an  inch  in  diameter.  They  are  at  first  circular, 
•afterward  more  irregular,  and  finally  tend  to  organize,  becoming  diffused 
and  massive  and  causing  a  permanent  thickening  of  the  skull. 

These  symptoms  which  have  been  described  are  the  prominent  ones 
occurring  during  the  first  six  or  eight  or  twelve  months  of  life.  If  they 
do  not  manifest  themselves  before  the  eighth  month,  it  is  highly  ])robable, 
even  in  a  ca.se  with  a  syphilitic  parental  history,  that  the  chiltl  will  either 
escape  altogether  or  that  the  secondary  stage  has  been  very  slight  and 
altogether  intra-uterine  and  unattended  with  noticeable  phenomena.  If 
during  this  first  year  the  child's  cachexia  is  marked,  if  there  are  any 
intercurrent  diseases,  if  the  symptoms  show  themselves  early,  if  the  nasal 
or  laryngeal  affection  is  severe,  if  the  eruptions  are  markedly  bullar  or 

*  For  the  diagnosis  from  rickets  see  p.  290. 
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pustular  or  ulcerative,  if  the  enlargement  of  the  spleen  is  great  or  the 
osseous  lesions  precocious  or  grave,  and  if,  especially,  there  is  any  inter- 
mingling of  tertiary  symptoms,  gummata,  nodes,  etc., — ^the  prognosis  will 
be  unfavorable. 

From  adolescence  on  through  adult  life  the  diagnosis  of  inherited 
syphilis  will  depend  on  the  following  points :  First,  of  course,  the  his- 
tory of  parental  or  of  infantile  sypJiilis,  or  of  both.  Then  a  group  of 
physical  and  physiognomical  peculiarities,  which  are  not  definitely 
characteristic,  and  are  of  little  value  when  taken  separately,  but  are  of 
considerable  importance  when  all  or  a  majority  are  present  in  any  given 
case.  These  are  low  stature  or  puny  development  proportionate  to  the 
severity  of  the  intra-uterine  and  infantile  symptoms;  a  pasty,  leaden,  or 
earthy  complexion,^  a  relic  of  previous  syphilodermata,  probably  also  a 
result  of  malnutrition ;  a  prominent  forehead,  bulging  in  the  middle 
line  at  and  within  the  frontal  eminence,  and  due  either  to  thickening  of 
the  skull  or  to  a  previous  arachnitis  and  hydrocephalus  before  the  ossifi- 
cation of  the  fontanels ;  a  flat,  sunken  bridge  to  the  nose,  due  to  the 
coryza  of  infancy  extending  to  the  periosteum  of  the  delicate  nasal  bones, 
and  either  interfering  with  their  nutrition  or  partially  destroying  them ; 
dryness  and  thinness  of  the  hair,  with  brittleness  and  splitting  of  the 
nails ;  synechise  and  dulness  of  the  iris  (rare) ;  ulcerations  of  the  hard 
palate ;  ^  and  periosteal  thickenings  or  enlargements  of  the  shafts  of  the 
long  bones  near  the  ends,  or  slight  angular  deformity,  results  of  the  osteo- 
chondritis of  infancy. 

A  much  more  valuable  group  of  symptoms,  however,  are  the  follow- 
ing, which  are  mentioned  in  the  order  of  their  importance,  any  one  of 
the  first  three  being  almost  or  quite  conclusive: 

Dwarfed  permanent  median  upper  incisors,  broader  at  the  top  than  at 
the  cutting  edge,  which  is  crescentically  notched,  separated  by  an  undue 
interval  and  converging  toward  each  other. 

Evidence  of  past  or  present  interstitial  keratitis — a  dusky  and  thin 
sclerotic  in  the  ciliary  region  and  slight  clouds  here  and  there  in  the  cor- 
neal substance,  there  being  no  scars  on  its  surface — or  of  disseminated 
choroiditis ;  patches  of  absorption  especially  around  the  periphery. 

^  Trousseau  {Clinical  Lectures,  vol.  ii.  p.  588,  Pliilada.,  1873),  after  calling  attention  to 
this  peculiar  hue  of  the  face,  says:  "It  not  unfrequently  happens  that  the  physician, 
taught  by  long  familiarity  with  this  appearance,  will  almost  at  once  diagnose  syphilis 
after  having  simply  seen  the  child's  face,  although  the  peculiar  hue  can  be  but  vaguely 
described  in  words.  The  visage  presents  a  special  shade  of  bistre ;  it  looks  as  if  it  had 
been  lightly  smeared  with  coffee-grounds  or  a  very  dilute  aqueous  solution  of  soot.  There 
is  neither  the  pallor,  the  icteric  hue,  nor  the  straw-yellow  tinge  of  skin  seen  in  other 
cachetic  affections ;  the  tinge  is  not  nearly  so  deep,  but  is  almost  like  that  of  the  coun- 
tenance of  a  recently-delivered  woman,  and  either  does  not  extend  at  all,  or  only  partially, 
to  the  rest  of  the  body.  I  know  no  disease  except  syphilis  in  which  a  child's  skin  has 
this  peculiar  color ;  and  consequently,  when  it  is  well  marked,  it  has  more  diagnostic 
value  than  any  other  symptom." 

"^  Mr.  Oakley  Coles  reports  (Proc.  of  Path.  Society  of  Great  Britain,  vol.  vii.  p.  5)  several 
cases  of  inherited  syphilis  in  which  there  was  wide  separation  of  the  jaws  in  the  median 
line.  In  one  family  one  member  had  typical  teeth  and  wide  separation ;  three  others 
had  the  same  separation,  but  not  the  characteristic  teeth.  It  was  suggested  that  in  such 
cases  the  teeth  were  in  size  far  below  the  average,  and  that  the  condition  was  that  often 
observed  where  the  jaws  are  in  development  in  excess  of  the  teeth  which  they  contain. 
I.  E.  Atkinson  details  some  interesting  cases  of  this  lesion  in  late  hereditary  syphilis,  and 
attributes  to  it  considerable  diagnostic  importance  ( American  Journal  of  the  Medical  Sciences, 
New  Series,  vol.  Ixxvii.,  Jan.,  1879,  p.  71 ). 
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A  radiating  series  of  narrow  cicatricial  scars  extending  right  across 
the  mucous  membrane  of  the  lips,  or  a  network  of  linear  cicatrices  on 
the  upper  lip  and  around  the  nostrils,  as  well  as  at  the  corners  of  the 
mouth  and  on  the  lower  lip. 

Periosteal  nodes  on  one  or  many  of  the  long  bones;  sudden,  sym- 
metrical, and  complete  deafness,  without  otorrhoea  and  unattended  by  pain 
or  other  subjective  symptoms.^ 

Late  or  tardy  hereditary  syphilis  is  rarely  dangerous  to  life.  The 
prognosis  is  almost  unvaryingly  favorable  unless  some  grave  visceral 
complication,  such  as  interstitial  pneumonia,  gummata  of  the  brain,  liver, 
or  kidney,  or  meningeal  and  periosteal  inflammation  within  the  cranium, 
should  occur. 

Treatmen'J". — The  prophylactic  treatment,  or  that  directed  to  the 
health  and  sexual  relations  of  the  parents  previous  to  conception,  has 
already  been  sufficiently  considered.  That  of  the  mother  during  preg- 
nancy, after  hiiving  conceived  from  a  syphilitic  husband,  or  having  had 
antecedent  syphilis,  or  having  contracted  it  by  direct  contagion  subse- 
quent to  impregnation,  is  simply  that  of  acquired  syphilis  in  either  adult 
or  child.  Mercury  in  its  full  physiological  dose  is  the  drug  indicated. 
It  may  not  be  amiss  to  combine  with  it  iodide  of  potassium  in  moderate 
doses,  but  the  practice  of  employing  the  latter  to  the  exclusion  of  the 
former  is  both  theoretically  and  clinically  unsound.  Care  should  espe- 
cially be  taken  to  give  it  in  such  a  manner,  either  by  inunction  or  vapor- 
ization or  so  guarded  with  opium,  that  it  will  not  produce  any  irritating 
effect  on  the  intestinal  canal,  the  sympathy  between  which  and  the  uterus 
may,  in  the  event  of  a  strong  purgative  action  being  set  up,  lead  to  an 
abortion.^ 

As  we  have  seen  that  the  pathology,  the  stages,  and  the  general  course 
of  hereditary  syphilis  are  all  closely  related  to  or  identical  with  the  same 
phenomena  in  the  acquired  disease,  and  so  know  that  they  both  depend 
upon  the  same  ultimate  cause,  whatever  that  may  be — a  virus,  a  fungus, 
or  a  degraded  cell — it  follows  that  the  same  principles  should  govern  us 
in  the  treatment  of  the  one  as  in  that  of  the  other. 

We  know  from  clinical  experience  that  mercury  exercises  an  almost 

*  In  a  few  instances  there  has  been  noticed  an  arrest  of  sexual  development ;  in  one  case 
of  Hughlings  Jackson's  there  was  such  an  entire  absence  of  all  sexual  characteristics 
that  it  was  supposed  that  the  ovaries  had  been  destroyed  by  syphilitic  inflammation  in 
early  life. 

■^  "  In  respect  to  prophylaxis  as  applied  to  infants,  all  chances  of  infection  should  be 
entirely  removed  whenever  constitutional  symptoms  exist  or  the  nature  of  the  primary 
symptoms  renders  them  probable.  Our  caution  should  be  carried  still  farther,  and  in  the 
absence  of  all  appreciable  symptoms  we  should  assure  ourselves  by  the  antecedents,  so  far 
as  possible,  that  the  parents  are  not  under  the  influence  of  a  syphilitic  diathesis;  in  which 
case  they  may  give  birth  to  infected  infants  until  appropriate  treatment  shields  the  latter 
from  infection.  With  still  stronger  reasons,  when  the  mother  during  pregnancy  is  aflected 
with  primary  syphilitic  symptoms  of  such  ju character  as  to  give  rise  to  secondary  symp- 
toms, or  if  the  latter  already  exist,  we  should  hasten  to  cope  with  them,  and,  far  from 
regarding  pregnancy  as  a  contra-indication  to  treatment,  should  recollect  that  it  generally 
prevents  the  disease  in  the  infant,  and  when  skilfully  administered  obviates  the  frequent 
abortions  which  syphilis  excites.  When  priniary  symptoms  have  been  contracted  by  the 
mother  a  short  time  before  delivery,  since  the  infant  may  be  infected  in  its  passage  into 
the  world,  the  same  course  should  be  followed  with  it  as  with  a  person  who  has  just 
exposed  himself  to  an  impure  connection"  (Ricord,  note  on  prophylaxis  of  venereal 
disease  appended  to  his  edition  of  John  Hunter's  Treatise  on  Venereal,  Philada..  1853. 
p.  481 ). 
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controlling  influence  over  the  secondary  manifestations  cf  acquired  sypliilis, 
whether  by  acting  as  a  true  antidote  or  as  a  tonic,  or  by  virtue  of  its 
property  of  hastening  destructive  metamorphosis  and  thereby  facilitating 
the  absorption  or  elimination  of  new  cell-growths.  We  know  also  that 
iodide  of  potassium,  probably  by  virtue  of  its  powerful  stimulating 
influence  on  the  lymphatic  system,  has  an  equal  power  over  the  tertiary 
growths,  which  by  their  pressure  upon  or  situation  in  important  tissues 
or  organs  may  be  so  destructive.  There  is  no  reason,  therefore,  by 
analogy  why  these  drugs  should  not,  comparatively  speaking,  be  equally 
beneficial  in  hereditary  syphilis ;  and  such  is,  indeed,  found  to  be  the 
case.  In  the  latter  affection,  however,  there  are  two  elements  which 
should  modify  the  treatment  somewhat,  and  must  be  taken  into  con- 
sideration. These  are — 1st.  The  existence  of  a  more  or  less  profound 
cachexia  influencing  all  the  nutritive  and  formative  processes,  and  in 
itself,  entirely  apart  from  any  definite  specific  involvement  of  vital  organs, 
threatening  life.  2d.  The  not  infrequent  occurrence  during  the  secondary 
period  of  symptoms- -notably  gummata — belonging  to  the  tertiary  stage. 

The  first  indication  is  met  by  making  the  treatment  from  first  to  last 
Qot  only  antisyphilitic,  but  also  supporting  or  even  stimulating;  and 
with  this  object  in  view  especial  attention  should  be  paid  to  nutrition. 
It  may  be  stated,  axiomatically,  that  for  every  reason,  whenever  it  is 
within  the  bounds  of  possibility,  the  nurse  of  a  syphilitic  child  should 
be  its  mother.  To  her  it  is  harmless — to  every  other  woman,  not  already 
syphilized,  it  is  in  the  highest  degree  dangerous.  Space  will  not  permit 
me  here  to  discuss  the  medico-legal  aspect  of  the  interesting  question  as 
to  relations  between  such  children  and  the  outside  world,  especially  as 
represented  in  their  nurses.  It  will  suffice  to  say  that  it  is  criminal  and 
legally  punishable  to  induce  any  healthy  woman  to  act  as  wet-nurse  to  a 
syphilitic  child  unless  she  does  so  with  a  full  knowledge  of  the  risks  she 
runs  in  undertaking  that  function.  In  the  rare  cases  where  with  such 
information  she  still  consents  to  suckle  the  child  a  written  statement  of 
the  facts  of  the  case  should  be  signed  by  her,  with  the  proper  legal  for- 
malities, for  the  protection  of  the  physician  and  the  family. 

If  the  mother  has  died  or  on  account  of  ill-health  is  unable  to  nurse 
her  child,  and  if  no  wet-nurse  willing  to  enter  the  above  agreement  can  be 
obtained,  the  possibility  and  propriety  of  obtaining  one  who  has  already 
had  syphilis  must  next  be  considered.  This  idea  to  many  parents  seems 
revolting,  but  will  naturally  be  less  so  to  those  who  have  themselves  had 
the  disease,  and  is,  besides,  so  almost  vitally  important  to  the  child  that 
no  hesitation  should  be  felt  about  making  the  suggestion.  If  it  is  accepted, 
and  if  there  is  any  opportunity  for  making  a  selection,  it  may  be  said  that 
the  more  robust  the  present  condition  of  such  a  nurse,and  the  more  remote 
the  date  of  her  syphilis,  the  better  will  be  the  chances  of  the  child. 

If  neither  mother  nor  wet-nurse  can  be  had  to  suckle  the  child,  it  must 
be  fed  by  cow^s,  goat's,  or  ass's  milk  or  by  artificial  alimentation ;  but  its 
prospect  of  life  will  be  greatly,  immeasurably,  reduced.  In  addition  to 
careful  feeding  a  little  careful  tonic  treatment  should  from  the  first  be 
employed  in  conjunction  with  the  specific  remedies,  iodide  of  iron,  cod- 
liver  oil,  and  preparations  of  the  phosphates  being  the  most  useful  drugs. 

The  existence  of  the  second  condition,  which,  as  I  have  stated,  exercise? 
a  modifying  influence  upon  treatment — the  early  appearance  of  rertiarv 
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symptoms — is  probably  due  in  many  cases  at  least  to  an  overwhelming 
of  the  lymphatic  system  by  the  new  cell-growth,  which  not  only  greatly 
increases  the  amount  of  material  to  be  transported  by  the  lymphatics,  but 
at  the  same  time,  by  invading  their  walls  and  diminishing  their  lumen, 
greatly  cripples  them.  Accumulations  of  nutritive  matter  and  of  these 
new  cells  then  take  place,  forming  the  characteristic  new  growths  or 
deposits  which  we  call  gummata.  This  leads  us  to  combine  with  the 
mercury  from  the  beginning,  at  least  in  all  cases  where  bony  or  periosteal 
involvement,  suppuration,  or  the  existence  of  gummata  points  to  this  con- 
dition, small  doses  of  iodide  of  potassium  or  of  sodk'  other  soluble  and 
easily  decomposed  iodine  salt. 

The  principle  of  treatment  being  thus  recognized,  the  routine  procedure 
may  be  thus  described :  Give  mercury  as  soon  as  the  diagnosis  of  syphilis 
is  assured — preferably  by  inunction.  Sir  Benjamin  Brodie's  opinion,  ex- 
pressed many  years  ago,  still  represents  that  of  the  profession  : ^  "I  have 
tried  different  ways  of  treating  such  cases.  I  have  given  the  child  gray 
powder  internally  and  given  mercury  to  the  wet-nurse.  But  mercury 
exhibited  to  a  child  by  the  mouth  generally  gripes  and  purges,  seldom 
doing  any  good,  and  given  to  the  wet-nurse  it  does  not  answer  very  well, 
and  certainly  is  a  very  cruel  practice.^  The  mode  in  which  I  have  treated 
cases  for  some  years  past  has  been  this :  I  have  spread  mercurial  ointment, 
made  in  the  proportion  of  a  drachm  to  an  ounce,  over  a  flannel  roller  and 
bound  it  around  the  child  once  a  day.  The  child  kicks  about,  and,  the 
cuticle  being  thin,  the  mercury  is  absorbed.  It  does  not  either  gripe  oi 
purge,  nor  does  it  make  the  gums  sore,  but  it  cures  the  disease.  I  have 
adopted  this  practice  in  a  great  many  cases  with  signal  success.  Very 
few  children  recover  in  whom  mercury  is  given  internally,  but  I  have 
not  seen  a  case  where  this  method  of  treatment  has  failed." 

When,  for  any  reason,  as  irritation  of  the  skin,  this  cannot  be  employed, 
probably  the  best  form  of  giving  mercury  by  the  mouth  is  in  the  follow- 
ing formula : 

'Sf,  Hydrarg.  cum  Creta,  gr.  j  to  vj. 
Sacch.  alb.  gr.  xij. 

In  M.  ft.  chart  No.  xij. 
S.  One  powder  three  times  a  day,  to  be  taken  soon  after  nursing. 

Iodide  of  potassium  may  be  given  separately  in  a  syrupy  solution  in 
doses  of  a  half-grain  to  a  grain,  or  if  there  are  any  marked  tertiary 
symptoms  even  in  much  larger  doses,  three  or  four  times  daily.^     Treats 

*  Clinical  Lectures  on  Surgery,  Philada.,  1846,  p.  230. 

'  This,  the  so-called  indirect  method,  is  altogether  unreliable,  and  should  only  be 
employed  as  a  forlorn  hope  in  those  cases  where  in  every  other  way  mercury  sets  up 
gjistro-intestinal  irritation. 

'  VVm.  Campbell  of  Edinburgh  was  in  the  habit  of  commencing  with  doses  of  a  quarter 
of  a  grain  of  calomel  and  two  grains  of  creta  preeparata,  once  daily  for  the  first  ten  days. 
He  afterward  progressively  increased  the  calomel  to  a  quarter  of  a  grain  twice  each  day. 
Sir  John  Rose  Cormack  says  {CUnknl  Studies,  vol.  ii.  pp.  423,  424,  London,  1876)  that 
an  infant  six  weeks  old  will  generally  bear  these  doses  well.  In  cases  where  they  do 
not,  he  was  in  the  habit  of  ordering  a  solution  of  half  a  grain  of  the  bichloride  in  three 
ounces  of  distilled  water  and  one  ounce  of  syrup— one  to  two  teaspoonfuls  every  six,  eight, 
or  twelve  hours.  When  he  used  mercurial  "swabbing"  he  employed  from  one  to  four 
drachms  of  unguent,  hydrargyri  to  the  ounce  of  lard.  He  alternated  this  treatment 
with  short  courses  of  the  syrup  of  the  iodide  of  iron,  and  continued  the  treatment  up  to 
the  period  of  dentition.  He  says  he  has  generally  obtained  excellent  results  by  these 
methods. 
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meat  should,  of  course,  be  continued  long  after  the  disappearance  of  syph- 
ilitic symptoms,  and  it  would  probably  be  well  to  continue  the  mixed 
treatment  intermittently  until  after  puberty. 

With  the  treatment  of  special  symptoms  the  general  practitioner  has 
little  concern.  The  cases  of  visceral  syphilis  in  very  young  children  are 
generally  fatal.  Those  that  recover  do  so  in  response  to  the  active  use  of 
the  above  remedies.  Later,  the  prognosis  is  more  favorable,  the  treatment 
the  same.  Of  course  moist  eruptions  should  be  dusted  with  some  astrin- 
gent or  absorbent  powder;  mucous  patches  should  be  cauterized;  and 
great  attention  should  be  paid  to  avoidance  of  sources  of  cutaneous  irri- 
tation— frequent  changing  of  diapers,  etc. — but  the  general  methods  are 
the  same  as  in  the  adult. 
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DISEASES  OF  THE  MOUTH  AND  TONGUE. 

By  J.    SOLIS    COHEN,  M.  D. 


Stomatitis. 

Defln'TTION. — Inflammation  of  the  interior  of  the  mouth. 

The  term  Stomatitis  is  used  to  designate  inflammatory  affections  of  the 
mucous  membranes  of  the  structures  of  the  interior  of  the  mouth,  includ- 
ing thus  the  mucous  membrane  of  the  lips,  gums,  tongue,  cheek,  palate, 
and  anatomical  adnexes.  Inflammatory  affections  of  the  mucous  mem- 
brane of  the  palate,  palatine  folds,  and  tonsils  are  usually  described  more 
particularly  under  the  heads  of  angina,  sore  throat,  and  tonsillitis. 

Stomatitis  occurs  idiopathically,  deuteropathically,  and  traumatically. 

Several  varieties  of  stomatitis  occur,  sufficiently  characteristic  to  require 
separate  description :  viz.  erythematous  or  catarrhal,  aphthous  or  vesic- 
ular, folliculous  or  glandular,  pseudo-membranous  or  diphtheritic,  ulcer- 
ous, gangrenous,  cryptogamous  or  parasitic,  and  toxic. 


Stomatitis  Oatarrhalis. 

Simple,  superficial,  erythematous,  or  catarrhal  stomatitis ;  pultaceous 
stomatitis. 

Definition. — A  simple  inflammation  or  erythema,  general  or  partial, 
of  the  mucous  membrane  of  the  interior  of  the  mouth. 

It  occurs  both  in  adults  and  in  children,  and  may  be  primary  or  sec- 
ondary, acute  or  chronic.  In  adults  and  adolescents  it  accompanies 
catarrhal  and  ulcerous  affections  of  the  throat,  and  is  described,  there- 
fore, to  a  certain  extent,  in  connection  "with  these  affections. 

Synonyms. — Ordinary  or  common  diffuse  Inflammation  of  the  mouth ; 
Erythema  of  the  mouth ;  Oral  catarrh. 

Etiology. — In  many  cases  of  catarrhal  stomatitis,  both  in  adults  and 
in  children,  the  affection  is  of  obscure  origin  and  the  cause  eludes  detec-. 
tion.     In  the  great  majority  of  instances  the  cause  lies  in  some  irritation 
of  the  alimentary  tract,  whether  local  or  at  a  distance. 

The  local  causes,  which  are  by  far  the  more  frequent,  include  every 
variety  of  topical  irritation  to  which  the  oral  mucous  membrane  is  in 
itself  liable  or  to  which  it  may  be  subjected.  Thus,  irritating  foreign 
substances  taken  into  the  mouth ;  unduly  heated,  unduly  iced,  or  unduly 
spiced  food  and  drink ;  the  excessive  use  or  abuse  of  tobacco  and  of 
stimulants ;  contact  of  acrid  and  corrosive  acid  and  alkaline  mixtures  j 
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the  constitutional  action  of  certain  medicines,  particularly  mercury,  but 
likewise  bromine,  iodine,  arsenic,  antimony,  and,  to  a  slighter  extent, 
other  medicinal  substances  also;  inspiration  of  irritating  dust,  gases, 
vapors,  steam,  and  smoke ;  even  hare-lip,  cleft  palate,  and  congenital  or 
acquired  deformities  of  the  mouth  generally, — may  all  be  included  in  this 
category. 

In  the  newly-born  a  special  hypersemia  of  the  mucous  membrane  has 
been  cited  (Billard)  as  the  cause. 

Morbid  dentition  is  the  most  frequent  local  cause  of  catarrhal  stom- 
atitis in  children,  but  it  is  an  occasional  cause  in  adults  likewise.  Hence 
it  is  frequent  from  the  sixth  to  the  thirtieth  month  of  life;  again, 
between  the  ages  of  six  and  fifteen  years,  the  period  of  second  dentition ; 
and  likewise  between  the  eighteenth  and  twenty-second  years,  the  period 
for  the  eruption  of  the  last  molars.  Deformed,  carious,  and  broken 
teeth,  improper  dentistry,  wounds  and  ulcerations  of  the  gums,  negli- 
gence in  cleansing  the  teeth, — ^all  these  contribute  their  quota  as  exciting 
causes.  Nurslings  occasionally  contract  the  affection  from  the  sore 
nipples  of  their  nurses.  In  some  instances  they  acquire  it  by  pro- 
tracted sucking  at  an  exhausted  breast.  Protracted  crying,  from  what- 
ever cause,  sometimes  induces  catarrhal  stomatitis,  not  only  in  nursing 
children,  but  in  older  ones.  Prolonged  or  too  frequent  use  of  the  voice, 
whether  in  talking,  reading,  singing,  or  shouting,  may  be  the  exciting 
cause. 

Distant  irritations  of  the  alimentary  tract,  exciting  catarrhal  stomatitis, 
include  stomachic  and  intestinal  derangements  of  all  sorts.  Poor  food 
and  lack  of  hygiene  on  the  one  hand,  and  over-feeding,  excess  of  spices, 
alcohol,  and  tobacco  on  the  other,  are  not  infrequent  exciting  causes. 
Undue  excitement,  excessive  mental  emotion,  unrestrained  passion, 
deranged  menstruation,  normal  and  abnormal  pregnancy  and  lactation, 
sometimes  incite  the  affection.  Slight  colds  from  cold  feet  or  wet  cloth- 
ing give  rise  to  catarrhal  stomatitis.  It  likewise  presents  as  an  exten- 
sion from  coryza,  sore  throat,  glossitis,  tonsillitis,  pharyngitis,  and 
laryngitis. 

Deuteropathic  or  secondary  catarrhal  stomatitis  occurs  in  various 
febrile  diseases,  especially  the  acute  exanthemata — measles,  scarlet  fever, 
small-pox ;  in  syphilis,  in  pulmonary  tuberculosis,  and  in  long-con- 
tinued chronic  pneumonia. 

Infantile  stomatitis  is  most  frequent  between  the  ages  of  two  and 
twelve  months ;  the  stomatitis  of  adolescents  at  the  periods  of  dentition ; 
and  that  of  adults  when  local  sources  of  irritation  predominate. 

Symptomatology. — The  symptoms  in  catarrhal  stomatitis  vary  in 
severity  with  the  intensity  and  extent  of  the  inflammatory  processes. 

In  the  infant  the  subjective  symptoms  usually  commence  with  restless- 
ness, fretfuln&ss,  and  crying.  Unwillingness  to  nurse  or  inability  to  do 
so  soon  becomes  manifest.  The  child  may  seize  the  nipple  eagerly  with 
a  firm  grasp  of  the  lips,  but  at  the  first  suction  lets  it  drop  away  with  a 
cry  of  pain  and  disapi)ointment.  The  cause  of  the  pain  is  made  evident 
on  inspection  and  palpation  of  the  interior  of  the  mouth.  The  parts  are 
dry,  glazed,  hot,  and  tender.  So  hot  is  the  mouth  at  times  that  its  heat, 
conveyed  to  the  nipple  in  suckling,  is  sometimes  the  first  intimation  of 
the  existence  of  the  malady.     Similar  conditions  often  prompt  an  older 
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child  to  refuse  the  teaspoon.  This  sensitiveness  is  observed  in  the 
tongue  and  on  the  inner  surface  of  the  cheeks.  It  increases  during 
movements  of  the  tongue  and  jaw.  Deglutition  becomes  painful,  espe- 
cially when  the  food  tendered  is  rather  hot  or  rather  cold.  There  is  a 
grayish-white  accumulation  of  partially  detached  epithelium  on  the 
tongue,  sometimes  in  longitudinal  strips,  sometimes  in  a  continuous  layer. 
Should  the  stomatitis  be  due  to  dentition,  the  affected  gums  will  be 
swollen,  hot,  and  painful.  There  is  usually  an  augmentation  of  the 
secretions  in  the  mouth.  Sometimes  they  flow  from  the  mouth  in  great 
quantity,  inflaming  the  lips.  These  secretions  acquire  an  increased  vis- 
cidity, so  that  they  become  adherent  in  clammy  masses  to  the  tongue,  the 
gums,  and  the  lips.  Taste  thus  becomes  impaired,  while  decomposition 
of  these  masses  in  sitti  imparts  fetor  to  the  breath ;  the  odor  being  espe- 
cially pronounced  when  the  child  awakens  from  a  night's  sleep,  the  secre- 
tions having  accumulated  meanwhile  more  rapidly  than  they  could  be 
discharged.  When  the  secretions  of  the  mouth  are  not  excessive  there 
may  be  merely  a  faint  mawkish  odor  to  the  breath,  sweetish  in  some 
instances,  sour  in  others.  Loss  of  appetite  is  usual.  Diarrhoea  some- 
times exists  to  a  moderate  degree,  attended  at  times  by  gaseous  distension 
of  the  intestines. 

In  severe  cases  dependent  on  morbid  dentition  swelling  of  the  sub- 
maxillary glands  and  infiltration  of  the  connective  tissue  may  take  place. 
More  or  less  pyrexia  becomes  evident.  In  some  instances  convulsions 
supervene ;  either  directly  from  cerebral  hypersemia,  or  in  reflex  manner 
from  irritation  of  the  sensitive  gingival  nerves. 

In  the  adult  impairment  of  taste  is  one  of  the  earliest  subjective 
symptoms.  This  symptom  is  usually  accompanied  or  else  closely  fol- 
lowed by  peculiar  viscid  and  sticky  sensations  about  the  tongue,  gums, 
and  palate — sensations  that  excite  vermicular  motions  of  the  lips  and 
tongue  to  get  rid  of  the  foreign  material  by  expectoration  or  by  deglu- 
tition. The  taste  is  usually  a  bitter  one,  and  the  viscid  sensations  are 
usually  due  to  accumulations  of  desquamated  epithelium  upon  the  tongue 
and  other  structures.  An  unpleasant  odor  is  sometimes  exhaled,  the 
result  of  decomposition  of  the  excessive  secretions. 

In  the  chronic  form  of  the  affection,  especially  as  it  occurs  in  the  adult, 
the  alterations  of  taste,  the  saburral  coatings  of  the  tongue,  and  the  fetor 
of  the  breath  are  more  marked  than  in  the  acute  form. 

The  mucus  accumulating  during  sleep  often  awakens  the  patient  in 
efforts  at  hawking  and  spitting  to  detach  and  expectorate  it.  These 
movements  are  occasionally  so  violent  as  to  provoke  emesis.  The  dis- 
agreeable odor  from  the  mouth  is  almost  continuous. 

In  uncomplicated  cases  there  is  no  loss  of  appetite  or  impairment  of 
digestion.  The  presence  of  these  symptoms  is  presumptively  indicative 
of  gastric  disease,  usually  ulcerous  or  carcinomatous. 

The  course  of  the  disease  varies  according  to  the  causes  which  have 
given  rise  to  it.  When  these  subside,  the  stomatitis  soon  ceases ;  when 
they  are  irremediable,  the  stomatitis  remains  incurable.  No  special 
period  can  be  mentioned,  therefore,  for  its  duration.  It  terminates, 
when  cured,  in  complete  restoration  of  the  parts  to  their  normal  con- 
dition.    There  are  no  special  complications  or  sequelae. 

Pathology  and  Morbid  Anatomy. — The  hyperaemia  of  the  tis- 
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sues,  physiological  during  the  entire  process  of  dentition,  is  readily  pro- 
voked into  a  pathological  hypersemia.  Whatever  the  origin,  however, 
acute  catarrhal  stomatitis  begins,  usually,  with  congestion  and  tume- 
faction of  the  oral  mucous  membrane.  The  congestion  is  sometimes 
preceded  by  pallor,  as  though  anaemia  from  constriction  of  the  capillaries 
were  the  initial  step  in  the  phenomena.  The  congestion  and  swelling  are 
more  rarely  diffuse  than  circumscribed ;  i.  e.  confined  to  certain  portions 
of  the  tissues,  especially  the  gums,  which  become  swollen  and  painful  to 
contact.  The  surface  is  dry  and  glistening,  and  the  secretion  diminished. 
The  mucous  membrane  is  raised  in  patches  here  and  there  where  the 
submucous  tissues  are  the  most  lax.  These  patches,  irregular  in  size  and 
configuration,  are  seen  on  the  tips  and  edges  of  the  tongue,  on  the  inner 
surface  of  the  cheeks,  at  the  gingival  junctions  of  the  jaws,  around  the 
dental  margins  of  the  gums,  about  the  angle  of  the  mouth,  and  on  the 
palate.  Sometimes  the  patches  coalesce — to  such  an  extent  in  rare 
instances  as  to  cover  the  entire  mucous  membrane  even  of  the  palate  and 
the  gums.  Their  margins  are  bright  red,  their  centres  yellowish.  These 
elevated  patches  are  due  to  local  accumulation  of  new-formed  cellular 
elements,  perhaps  determined  by  the  distribution  of  capillaries  or  lym- 
phatics. Intensification  of  the  inflammatory  process  around  or  upon  them, 
giving  rise  to  a  more  abundant  cell-proliferation,  sometimes  occurs ;  the 
results  presenting  macroscopically  in  ridges  or  welts  of  a  vivid  red,  sur- 
rounding the  patches  or  traversing  them. 

The  tongue  undergoes  engorgement,  and  becomes  increased  in  bulk ; 
exhibiting  dentated  facets  along  its  edges  and  around  its  tip,  due  to  the 
pressure  sustained  from  the  adjoining  teeth.  Opposite  the  lines  of  junc- 
tion of  the  two  rows  of  teeth  the  impression  is  double.  The  dividing 
lines  separating  the  facets  project  a  little,  and  are  opalescent,  grayish,  or 
whitish,  owing  to  increased  proliferation  of  epithelium.  Similar  dentate 
impressions  from  a  like  cause  may  be  «een  on  the  inner  surfaces  of  the 
cheeks. 

The  hyperaemia  of  the  parts  is  soon  followed  by  excessive  production 
of  new  cellular  elements,  rendering  the  now  increased  secretions  turbid ; 
so  that  the  surfaces  of  the  tongue  and  cheeks  become  moist  again,  and 
covered  with  a  grayish- white,  pultaceous  form  of  desquamated  epithelium, 
but  slightly  adherent,  and  therefore  readily  detached  by  movements  of 
the  tongue,  lips,  and  cheeks.  In  some  instances  the  epithelium  becomes 
raised  into  minute  vesicles,  and  chiefly  on  the  edges  of  the  tongue,  thus 
presenting  a  sort  of  lingual  herpes.  Excoriations,  and  even  shallow  ulcer- 
ations, may  follow. 

Isolated  lesions  occur. '  There  may  be  congestion  of  the  palate  without 
tumefaction,  its  epithelium  undergoing  detachment  in  shreds.  The  con- 
gested patches  at  the  dental  margins  of  the  gums  may  become  overlaid 
by  opalescent  masses  of  desquamated  epithelium,  followed  by  their  actual 
ulceration,  and  even  by  detachment  of  the  teeth. 

In  children  the  lips  may  be  swollen  and  excoriated  or  surrounded  by 
an  eruption  of  herpes.  Profuse  salivation  may  occur  in  a  child  a  few 
months  old  when  the  affection  becomes  protracted.  Febrile  movement  is 
rare  before  the  fiflh  or  sixth  month. 

In  chronic  stomatitis  the  tumefaction  is  usually  greater,  with  distension 
of  the  capillaries  and  hypertrophy  of  some  of  the  mucous  follicles,  espe- 
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cially  those  upon  the  cheeks  and  palate.  There  is  also  hypertrophy  of 
the  lingual  papillae,  especially  those  at  the  tip  of  the  tongue.  Adherent 
to  the  gums  and  the  tongue  is  a  yellowish  tenacious  mucus,  composed  of 
squamous  epithelia,  fat-globules,  bacteria,  and  the  usual  debris  of  disor- 
ganization. The  saliva  is  secreted  in  unusual  quantities,  and  sometimes 
dribbles  more  or  less  continuously. 

Diagnosis. — Recognition  of  the  conditions  described  under  the  head 
of  Pathology  and  Morbid  Anatomy,  in  the  presence  of  the  symptoms 
described  under  Symptomatology,  renders  the  diagnosis  easy. 

Chronic  stomatitis  may  be  mistaken  for  mere  indication  of  gastric 
uatarrh,  which  is  likewise  attended  with  loss  of  appetite,  fetor  of  breath, 
and  coating  of  the  tongue. 

Prognosis. — The  prognosis  is  favorable  in  almost  every  instance, 
recovery  being  almost  universal  in  the  acute  form.  Stomatitis  of  den- 
tition subsides  with  the  physiological  completion  of  that  process ;  stoma- 
titis of  exanthematic  origin  ceases  with  the  evolution  of  the  eruptive 
disorder.  In  the  chronic  form  ultimate  recovery  will  depend  upon  the 
permanency  of  the  existing  cause  and  the  extent  of  the  inflammatory 
new  formations. 

Teeatment. — The  first  indication,  as  a  matter  of  course,  is  to  obviate 
the  cause,  whatever  that  may  be.  This,  when  practicable,  usually  suf- 
fices to  bring  the  malady  promptly  to  a  favorable  termination. 

Intestinal  disturbances,  whether  causative  or  incidental,  must  be  duly 
corrected,  and  the  administration  of  a  saline  purge  is  almost  always 
desirable.  In  addition,  resort  is  made  to  frequent  ablutions  with 
fresh  water,  warm  or  tepid,  in  sprays,  gargles,  or  washes,  as  may 
be  most  convenient  or  practicable.  Emollients  (gum-water,  barley- 
water,  quinceseed-water),  astringents  (alum,  tannin),  and  detergents 
(borax,  sodium  bicarbonate),  may  be  added,  with  opiates  to  relieve 
pain  if  need  be. 

Frequent  or  continuous  suction  of  fragments  of  ice  usually  affords 
prompt  relief  to  local  pain  and  heat.  The  anaesthetic  properties  of  sali- 
cylic acid  have  been  utilized,^  one  part  to  two  hundred  and  fifty  of  water 
containing  sufficient  alcohol  for  its  solution. 


Aphthous  Stomatitis. 

Definition. — Inflammation  of  the  mucous  membrane  of  the  interior 
of  the  mouth,  characterized  by  small  superficial  ulcers.  These  ulcers  are 
irregularly  circular  or  oval,  are  not  depressed  below  the  general  surface 
of  the  mucous  membrane,  and  support  a  creamy  sebum  or  exudation. 
They  occupy  positions  known  to  be  normally  supplied  with  mucous 
glands. 

The  classical  description  of  this  affection  includes  the  initial  eruption 
of  vesicles  or  groups  of  vesicles  which  rupture  within  a  day  or  two  of 
their  appearance,  leaving,  upon  discharge  of  their  contents,  the  little 
superficial  characteristic  ulcers.  Modern  investigation,  however,  casts 
some  doubt  upon  the  vesicular  character  of  the  initial  lesion,  and  renders 
it  extremely  probable  that  the  reiterated  expression  of  this  opinion  has 

»  Berthold,  cited  by  Einger,  Handbook  of  Therapeutics,  10th  ed.,  London,  1883,  p.  612. 
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been  a  simple  deference  by  writer  after  writer  to  the  descriptions  given 
by  his  predecessors.  This  subject  will  receive  further  elucidation  more 
appropriately  in  describing  the  pathology  and  morbid  anatomy  of  the 
disease. 

Aphthous  stomatitis  may  be  either  idiopathic  or  symptomatic,  discrete 
or  confluent.     It  is  often  recurrent,  and  is  sometimes  epidemic. 

Synonyms. — Aphthae;  Vesicular  stomatitis;  Follicular  stomatitis 
(Billard) ;   Canker  sore  mouth. 

Etiology. — Aphthous  stomatitis  occurs  at  all  ages,  and  is  most  prev- 
alent during  summer  heat.  In  children  it  is  most  frequent  from  the 
period  of  the  commencement  of  dentition  to  the  completion  of  the  erup- 
tion of  the  temporary  teeth.  It  is  infrequent  during  the  fourth  year  of 
life,  and  is  rare  after  the  fifth.  It  is  most  apt  to  appear  in  pale,  delicate, 
and  scrofulous  children,  especially  in  such  as  are  predisposed  to  catarrhal 
and  cutaneous  diseases  (Billard,  Barthez  and  Rilliet).  Sometimes  it 
seems  to  be  hereditary  (Barthez).  Some  individuals  are  subject  to  fre- 
quent recurrences.  Poor  food,  insufficient  clothing,  want  of  due  venti- 
lation, lack  of  cleanliness,  and  similar  deprivations  act  as  predisposing 
causes.  Hence  the  disease  is  apt  to  occur  in  the  crowded  wards  of  hos- 
pitals and  asylums  for  children. 

Anything  that  exhausts  the  physical  forces  of  the  adult,  such  as 
excessive  heat,  overwork,  anxiety,  hardship  and  privation  as  in  ship- 
wreck, and  the  drains  of  menstruation,  pregnancy,  and  lactation,  exces- 
sive sexual  intercourse,  etc.,  may  predispose  to  the  disease. 

Long-continued  debility  from  severe  constitutional  maladies,  with 
chronic  febrile  conditions,  such  as  chronic  phthisis,  chronic  syphilis, 
chronic  enteritis,  chronic  gastritis,  and  from  diabetes  and  carcinoma,  like- 
wise acts  as  a  predisposing  cause,  giving  rise,  during  the  final  stages  of 
the  systemic  disease,  to  symptomatic  aphthae,  often  of  the  confluent 
variety.  Aphthous  stomatitis  sometimes  accompanies  certain  of  the 
continued  fevers,  exanthematous  and  non-exanthematous. 

As  exciting  causes  the  following  may  be  cited :  gingivitis,  from  morbid 
dentition  in  children,  and  from  neglect  of  the  teeth,  dental  caries,  and 
dental  necrosis  in  adults ;  tobacco-smoking ;  the  local  contact  of  acrid 
substances  in  food  or  otherwise;  acute  gastro-intestinal  disorder  from 
improper  or  tainted  food.  Excessive  humidity  of  the  atmosphere  is 
assigned  as  a  prominent  exciting  cause  of  the  disease  in  some  countries. 
This  is  especially  the  case  in  Holland,  where  it  often  exists  epidemically. 
The  confluent  form  at  these  times  is  said  to  attack  parturient  women 
principally  (Ketslaer).  Inundations,  not  only  in  Holland,  but  in  Hayti, 
Porto  Rico,  and  in  the  United  States,  are  sometimes  followed  by  an 
endemic  of  aphthous  stomatitis.  It  is  believed  that  the  emanations  from 
decayed  animal  and  vegetable  matters  left  ashore  on  the  reflux  of  the 
water,  produce  the  morbid  conditions  which  constitute  the  predisposing 
cause  under  such  circumstances. 

The  use  of  certain  drugs — preparations  of  antimony,  for  example — 
sometimes  produces  a  vesicular  stomatitis  sufficiently  analogous  to  aphthae 
to  be  mentioned  in  this  connection,  and  only  to  be  distinguished  there- 
from by  the  history  of  the  case. 

Pathology  and  Morbid  Anatomy. — As  has  been  intimated,  the 
morbid  anatomy  of  aphthae  has  long  been  described  as  a  series  of  initial 
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vesicles^  upon  the  buccal,  labial,  gingival,  or  lingual  mucous  membrane. 
Their  variance  from  analogous  cutaneous  vesicles — herpes,  for  instance — 
is  attributed  to  anatomical  differences  in  the  constitution  of  the  mucous 
membrane  and  the  skin.  The  rarity  of  their  detection  has  been  accounted 
for  by  the  rapid  maceration  of  the  epithelium. 

The  general  opinion  at  present,  however,  is  that  the  apparent  vesicle 
is  an  inflamed  mucous  follicle.^  Some  observers  contend  that  it  is  an 
inflammation  of  the  mucous  membrane  pure  and  simple  (Taupin) ;  others 
consider  it  an  inflammation,  sometimes  in  a  follicle,  sometimes  in  the 
mucous  membrane  (Grisolle) ;  others,  a  fibrinous  exudation  in  the  upper- 
most layer  of  the  mucous  membrane  (Henoch).  Some  have  described  it 
as  the  analogue  of  a  miliary  eruption  (Van  Swieten,  Sauvage,  Willan 
and  Bateman) ;  others,  of  herpes  (Gubler,  Simonet,  Hardy  and  Behier) ; 
others,  of  ecthyma  (Trousseau)  and  of  acne  (Worms). 

The  vesicle  of  the  primary  stage,  though  generally  vouched  for,  is 
rarely  seen  by  the  practitioner,  so  rapid  is  the  metamorphosis  into  the 
aphthous  ulcer.  Its  very  existence  is  positively  denied  by  several 
authorities  (Vogel,  Henoch),  and  Vogel  states  that  he  has  never,  even 
upon  the  most  careful  examination,  discovered  a  real  vesicle  upon  the 
mucous  membrane  of  the  mouth — one  which,  upon  puncture,  discharged 
thin  fluid  contents  and  then  collapsed. 

Beginning  in  a  few  instances,  only,  in  a  simple  stomatitis,  the  initial  ana- 
tomical lesion  presents  as  a  red,  hemispherical  elevation  of  epithelium  one 
to  two  millimeters  in  diameter,  and  barely  perceptible  to  the  touch  of  the 
finger,  though  described  by  the  patient  as  positively  appreciable  to  the 
touch  of  the  tongue.  Believed  to  have  been  transparent  or  semi-trans- 
parent at  first,  its  summit  is  usually  opaque  when  first  seen  by  the  medical 
attendant,  appearing  as  a  little  white  papule.  Billard  describes  a  central 
dark  spot  or  depression — the  orifice  of  the  duct  of  the  inflamed  follicle, 
as  he  considers  it.  Worms  and  others,  however,  who  likewise  attribute 
the  little  tumor  to  an  inflamed  follicle,  have  failed  to  recognize  any  such 
central  depression.  There  may  be  but  four  or  five  of  these  papules ; 
rarely  are  there  more  than  twenty.  Diffuse  inflammation  between  them 
is  rare.  A  few  new  papules  are  seen  on  the  second  day,  perhaps  a  few 
fresh  ones  on  the  third  day.  Eventually,  contiguous  desquamations  coa- 
lesce into  an  irregular  excoriated  or  ulcerated  surface.  These  appear- 
ances and  processes  may  be  summed  up  as  hyperiemia,  increased  cell- 
proliferation  into  circumscribed  portions  of  the  nmcous  structures,  with 
distension  of  the  epithelium  (dropsical  degeneration?),  rupture,  and 
ulceration. 

This  is  the  stage  at  which  the  local  lesion  usually  comes  under  profes- 
sional notice  as  a  superficial  circular  or  ovoidal  ulceration  or  patch,  with 
irregularly  rounded  edges  and  an  undermined  border  of  shreddy  epithe- 
lium. It  is  level  with  the  surface  or  but  slightly  tumefied,  and  is  usually 
surrounded  by  an  inflammatory  areola  that  gives  it  a  slightly  excavated 
aspect.  Sometimes  this  is  a  narrow  red  rim,  and  sometimes  it  is  a  deli- 
cate radiating  arborescence  of  several  millimeters.  Adjacent  ulcerations 
coalesce  and  produce  irregularly  elongated  losses  of  substance.     The  floor 

^  Tardieu,  Hardy  and   Behier,  Barthez  and  Rilliet,  Meigs  and  Pepper,  and  many 
others. 
'  Bichat,  Callisen  and  Plenck,  Billard,  Worms,  and  others. 
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of  the  ulcer  is  covered  with  an  pxiherent  semi-opaque  or  opaque  lardaceous 
mass,  sometimes  grayish-white,  sometimes  creamy  or  yellowish-white 
when  unadmixed  with  other  matters ;  the  color  depending  more  or  less 
upon  the  number  of  oil-globules  present,  the  result  of  fatty  degeneration 
of  the  epithelium. 

For  a  few  days,  three  to  five  or  more,  the  surface  of  the  ulcer  increases 
slightly  by  detachment  of  its  ragged  edges,  eventually  leaving  a  clean- 
cut  sore,  gradually  reddening  in  color,  with  an  inflammatory  margin  indi- 
cative of  the  reparative  process.  Repair  steadily  progresses  by  the  repro- 
duction of  healthy  epithelium  from  periphery  to  centre,  so  that  within  a 
day  or  two  the  size  of  the  ulcer  becomes  diminished  to  that  of  a  pinhead ; 
and  this  is  promptly  covered  over,  leaving  a  red  spot  to  mark  its  site^ 
until,  in  a  few  days  more,  the  color  fades  in  its  turn,  and  no  trace  of  the 
lesion  remains.  The  period  of  ulceration  is  prolonged  to  one  or  more 
weeks  in  some  subjects,  chiefly  those  of  depraved  constitution. 

It  was  the  uniform  configuration  of  the  initial  lesions,  their  invariable 
seat,  and  the  central  depression  which  he  detected,  that  led  Billard  to 
the  opinion  that  the  so-called  eruption  or  vesicle  was  an  inflamed 
mucous  follicle.  This  view  was  further  supported  by  the  fact  that  the 
disease  does  not  occur  in  the  new-born  subject,  in  whom  the  lymphatic 
glands  and  follicles  of  the  digestive  tract  are  barely  developed,  while  it 
does  occur  after  the  fifth  or  sixth  month  of  life,  up  to  which  time  these 
structures  are  growing  rapidly,  and  thus  predisposing  the  infant  to  this 
peculiar  disease  by  reason  of  the  physiological  nutritive  hypersemia. 

Discrete  aphthae  are  found  principally  in  the  sides  of  the  frenum  and 
on  the  tip  and  sides  of  the  tongue ;  on  the  internal  face  of  the  lips,  the 
lower  lip  particularly,  near  their  junction  with  the  gums;  on  the  internal 
face  of  the  cheeks,  far  back,  near  the  ramus  of  the  jaw ;  upon  the  sides 
of  the  gums,  externally  and  internally ;  on  the  summit  of  the  gums  of 
edentulous  children  (Billard);  exceptionally  upon  the  soft  palate;  in 
rare  instances  upon  the  pharynx. 

Confluent  aphthae  appear  in  the  same  localities  as  are  mentioned  above, 
and  are  much  more  frequent  in  the  pharynx  and  oesophagus  than  are  dis- 
crete aphthae.  They  are  said  to  be  found  occasionally  in  the  stomach  and 
in  the  intestinal  canal. 

In  the  confluent  form  of  the  disease  the  aphthae  are  much  more  numer- 
ous, and  the  individual  ulcerations  run  into  each  other ;  coalescing  into 
elongated  ulcers,  especially  upon  the  lower  lip  and  at  the  tip  of  the  tongue. 

Symptomatology,  Course,  Duration,  Terminations,  Complica- 
tions, AND  Sequels. — The  discrete  form  of  the  afiection  is  rarely 
attended  by  constitutional  disturbance  of  any  gravity,  and  such  dis- 
turbance, slight  as  it  may  be,  is  much  more  frequent  in  children  than 
in  adults.  The  local  manifestation  gradually  wanes  from  periphery  to 
centre  in  from  eight  to  ten  days,  the  patches  changing  in  color  from 
grayish  to  yellow,  becoming  translucent,  and  losing  their  red  areola, 
until  nothing  but  dark-red  spots  remain  to  mark  their  site.  These 
spots  fade  in  time,  removing  all  trace  of  lesion. 

Aphthous  stomatitis  of  secondary  origin  attends  conditions  of  serious 
constitutional  disturbance — circumstances  under  which  it  is  incidental 
and  not  causal. 

The  confluent  form,  unless  exceedingly  mild^  is  attended  by  symptoms 
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of  gastric  or  intestinal  derangement — viz.  coated  tongue,  thirst,  salivation, 
acid  or  acrid  eructations,  nausea,  perhaps  vomiting,  indigestion,  and  con- 
stipation or  diarrhoea,  as  may  be.  The  vomiting  in  these  instances  is 
usually  attributed  to  the  presence  of  aphthse  in  the  oesophagus  and  stom- 
ach, and  the  diarrhoea  to  their  presence  in  the  intestines. 

Severer  cases  present,  in  addition,  febrile  phenomena,  restlessness,  loss 
of  appetite,  and  unhealthy  fecal  discharges. 

The  constitutional  symptoms  precede  the  local  manifestations  in  some 
instances  by. a  number  of  days. 

Confluent  epidemic  aphthous  stomatitis,  as  it  occurs  in  parturient  women, 
is  described  (Guersant)  as  commencing  with  rigors,  headache,  and  fever. 
The  local  symptoms  are  very  severe.  Pustules  form  upon  the  palate 
and  pharynx.  Deglutition  becomes  painful  and  difficult.  Vomiting 
and  painful  diarrhoea  occur,  indicating  extension  of  the  disease  to  the 
stomach  and  the  intestines.  Typhoid  conditions  may  supervene,  and  con- 
tinue as  long  as  three  weeks,  even  terminating  fatally. 

The  earliest  local  symptoms  consist  in  some  degree  of  discomfort  and  heat, 
to  which  severe  smarting  becomes  added  at  the  period  of  ulceration.  The 
little  sores,  no  matter  how  minute  they  may  be,  are  exceedingly  painful 
to  the  touch,  even  to  the  contact  of  the  tongue.  Mastication  thus  becomes 
painful,  and  even  impracticable,  in  the  adult ;  and  suction  at  the  breast  or 
the  bottle  difficult  and  painful  in  the  infant.  The  mouth  of  the  infant  is 
so  hot  that  its  heat  is  imparted  to  the  nipple  of  the  nurse,  whose  sensa- 
tions in  nursing  sometimes  furnish  the  earliest  indication  of  the  disease. 
Indeed,  the  heat  of  the  child's  mouth  at  this  time,  and  the  acridity  of  the 
buccal  secretions,  are  often  sufficient  to  irritate  and  inflame  the  nipple, 
and  even  to  produce  superficial  excoriation.  The  general  mucous  secre- 
tions of  the  mouth  are  usually  augmented.  Hypersalivatxon  is  much  less 
frequent. 

The  course  of  the  disease  is  mild  as  a  rule.  The  chief  inconvenience 
is  the  difficulty  in  alimentation  consequent  on  the  pain  in  mastication  and 
in  swallowing. 

The  duration  of  the  affection  in  idiopathic  cases  varies,  as  the  rule, 
from  four  to  seven  days,  counting  from  the  first  appearance  of  the  local 
lesion  to  the  complete  repair  of  the  succeeding  ulceration.  Individual 
cases  are  often  more  protracted.  Successive  crops  of  aphthae  may  prolong 
the  disease  for  many  days.  In  confluent  aphthae  the  course  is  slower  and 
the  disease  less  amenable  to  treatment ;  ulceration  often  continuing  longer 
than  a  week,  and  recovery  requiring  twelve  or  fifteen  days.  The  duration 
in  consecutive  cases  varies  with  the  nature  of  the  underlying  inalady.  In 
individuals  seriously  debilitated  by  protracted  constitutional  disease,  as  in 
the  subjects  of  phthisis,  the  affection  may  continue,  with  intermissions 
and  exacerbations,  as  long  as  the  patient  lives.  The  termination  of  the 
individual  ulcerations  is  in  repair. 

There  are  no  special  complications.  The  accompanying  stomatitis  is 
usually  a  gingivitis  simply,  and  is  apt  to  be  circumscribed  when  more 
extensive. 

There  are  no  sequelae.  Sometimes  labial  herpes  or  similar  ulcerations 
follow,  which  are  likewise  sore  and  painful. 

Diagnosis. — The  isolated  patches  of  the  discrete  form  are  usually 
sufficiently  characteristic  to  establish  the  diagnosis. 
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In  children  the  gums  are  usually  seen  to  be  congested,  swollen,  moist, 
and  glistening.  Sometimes  they  are  even  sanious.  This  condition  is 
deemed  of  great  importance  in  cases  of  small,  solitary  aphthae  concealed 
in  the  sinus  between  gums  and  lips  (Rilliet). 

Confluent  aphthae  may  be  mistaken  for  ulcerative  or  ulcero-membra- 
nous  stomatitis,  especially  when  the  emanations  from  a  coated  tongue 
exhale  a  disagreeable  or  fetorous  odor. 

From  thrush — with  which  it  is  most  frequently  confounded — it  is  to 
be  discriminated  by  the  absence,  upon  naked-eye  inspection,  of  the  pecu- 
liar curdy-like  exudations  to  be  described  under  the  appropriate  section, 
and  under  microscopic  inspection  by  the  lack  of  the  peculiar  thrush- 
fungus  (Oidium  albicans). 

Prognosis. — Recovery  is  usually  prompt  in  discrete  cases,  but  relapses 
are  not  infrequent.  In  confluent  cases  recovery  is  dependent  upon  the 
character  of  the  constitutional  disorder  by  which  the  local  disease  has 
been  caused  or  with  which  it  is  associated,  and  is  therefore  much 
slower. 

The  disease  is  grave  in  certain  epidemic  confluent  forms,  such  as  are 
described  as  occurring  in  Holland  and  elsewhere  under  conditions  alluded 
to.  Parturient  women  under  such  circumstances  occasionally  succumb  to 
the  typhoid  condition  into  which  they  are  thrown.  When  following 
measles  there  is  some  danger  of  laryngitis,  and  the  case  becomes  grave. 
CEdema  of  the  larynx  is  sometimes  produced. 

Treatment. — Very  simple  treatment  suffices  in  the  discrete  form  of 
the  disease.  A  mild  antacid,  or  even  an  emetic,  may  be  indicated  when 
there  is  gastric  derangement  or  disturbance;  or  a  mild  laxative  when 
the  patient  is  costive.  Castor  oil,  rhubarb,  or  magnesia  may  be  given, 
followed,  if  need  be,  by  an  astringent  if  diarrhoea  should  occur.  A  little 
opium  may  be  administered  if  requisite.  The  diet  should  be  quite  sim- 
ple and  unirritating.  Cold  milk  is  often  the  very  best  diet,  especially 
while  the  mouth  remains  quite  sore. 

Topical  treatment  in  the  milder  cases  may  be  limited  to  simple  ablu- 
tions, by  rinsing  or  by  spray,  with  water,  cold  or  tepid  as  may  be  most 
agreeable  to  the  patient.  A  little  opium  may  be  added  when  the  parts 
are  painful  or  tender.  In  severer  cases  an  antiseptic  wash  may  be  sub- 
stituted, as  the  sodium  sulphite  or  hyposulphite,  thirty  grains  to  the 
ounce,  creasote-water,  or  the  like. 

Demulcent  washes  of  elm,  sassafras-pith,  or  flaxseed  are  often  more 
soothing  than  simple  water.  Pellets  of  ice  from  time  to  time  are  quite 
refreshing  ^  and  agreeable.  Occasional  topical  use  of  borax  or  alum, 
applied  seveml  times  a  day  by  means  of  a  hair  pencil,  soft  cotton  wad, 
or  the  like,  is  often  useful,  care  being  taken  to  touch  the  sores  lightly, 
and  not  to  rub  them.  If  the  course  toward  repair  is  retarded,  the  parts 
may  be  touched  lightly  with  silver  nitrate  in  stick  or  in  strong  solu- 
tion (60  grains),  or  washed  more  freely,  two  or  three  times  a  day,  with 
a  weaker  solution,  five  or  ten  grains  to  the  ounce  of  distilled  water. 
Cupric  sulphate,  ten  grains  to  the  ounce,  zinc  sulphate,  twenty  grains 
to  the  ounce,  mercuric  chloride,  one  grain  to  the  ounce,  or  potassium 
chlorate,  twenty  grains  to  the  ounce,  may  be  used  as  local  applications, 
repeated  at  intervals  of  four  or  five  hours.  Iodoform  has  been  highly 
recommended  of  late. 
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The  confluent  variety  requires  constitutional  treatment  adapted  to  the 
underlying  malady.  Nutritious  diet  is  often  demanded,  together  with 
tonics,  such  as  iron  and  quinia,  or  even  stimulants,  wine  or  brandy. 
Topically,  cauterization  with  silver  nitrate  is  more  apt  to  be  indicated, 
and  to  be  indicated  more  promptly  than  in  the  discrete  form.  Potas- 
sium chlorate  in  doses  of  one  or  more  grains  may  often  be  given  with 
advantage,  at  intervals  of  from  four  to  two  hours. 


Stomatitis  Parasitica. 

Definition. — An  exudative  inflammation  of  the  interior  of  the  mouth, 
due  to  the  development  upon  the  mucous  membrane  of  a  parasitic  vege- 
table confervoid  growth,  the  Oidium  albicans  (Robin). 

Synonyms.  —  Stomatitis  cremosa;  Stomatitis  pseudo-membranosa ; 
Thrush  ;  Muguet  of  the  French ;  Schwammchen  of  the  Germans. 

History. — Thrush  was  long  regarded  as  a  pseudo-membranous  vari- 
ety of  stomatitis,  and  was  likewise  confounded  with  other  varieties  of 
stomatitis,  especially  aph- 
thae, its  difi'erentiation  from 
which  will  be  rendered 
apparent  by  a  study  of 
its  etiology  and  morbid 
anatomy. 

The  microscopic  re- 
searches of  Berg^  of 
Stockholm  upon  the  mi- 
nute structure  of  the  sup- 
posed pseudo-membrane 
developed  the  fact  that  it 
was  largely  composed  of 
certain  cryptogams.  This 
growth  was  named  Oidium 
albicans  by  Prof.  Ch. 
Robin,^  by  whom  it  had 
been  subjected  to  minute 
study. 

Later  observers  consider 
the  oidia  in  general  simply 
transitional  forms  in  the 
life-history  of  fungi  otherwise  classified.  According  to  Grawitz,  the  O. 
albicans  is  a  stage  of  the  Mycoderma  vini,  his  experiments  having  shown 
that  on  cultivation  the  filaments  germinate  like  Torula  and  Mycoderma, 
and  that  the  latter  can  be  grown  in  the  epithelium  of  the  mucous 
membrane.^ 

Etiology. — Thrush  is  usually  a  symptomatic  disease,  secondary  to  an 

^  Ueher  die  Schwammchen,  bei  Kindem,  1842 — Van  der  Busch's  translation  from  the 
Swedish,  Bremen,  1848. 

'  Histoire  naturelle  des  Vegetaux  parasites,  Paris,  1853. 

^  Ziegler,  A  Text-book  of  Pathological  Anatomy  and  Pathogenesis,  translated  by  Macal- 
ister,  vol.  i.  p.  319,  London,  1883. 


Oidium  albicans,  from  the  Mouth  in  a  case  of  Thrush  (Kiichen- 
meister).  a,  fragment  of  a  separated  thrush-layer  implanted 
in  a  mass  of  epithelium ;  b,  spores ;  d,  thallus-threads  with 
partition  walls;  e,  free  end  of  a  thallus  somewhat  swollen;  /. 
thallus  with  constriction,  without  partition  walls. 
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acid  condition  of  ihe  fluids  of  the  mouth.  Athrepsia  (Parrot,  Meigs  and 
Pepper),  or  innutrition,  is  the  presumable  predisposing  cause.  Negli- 
gence in  maintaining  cleanliness  of  the  mouth  and  of  the  articles  which 
are  placed  in  it  is  regarded  as  the  main  exciting  cause.  It  occurs  both 
in  the  adult  and  in  the  infant,  but  it  is  much  more  frequent  in  infancy 
and  in  early  childhood.  It  is  most  frequently  encountered  in  asylums 
and  hospitals  for  children,  being  often  transmitted  from  child  to  child  by 
the  nurse  or  by  means  of  the  feeding-bottle.  The  poor  health  of  the 
child  seeming  less  accountable  for  the  disease  than  the  unsanitary  con- 
dition of  the  wards,  buildings,  and  surroundings,  it  is  consequently  much 
less  frequent  in  private  than  in  public  practice.  It  is  more  frequent  in 
the  first  two  weeks  of  life  than  later.  Seux  observed  it  within  the  first 
eight  days  in  394  cases  out  of  402  (Simon).  It  is  much  more  frequent 
during  summer  than  at  any  other  season,  more  than  half  the  cases  (Yal- 
leix)  occurring  at  that  portion  of  the  year. 

In  senile  subjects,  in  adults,  and  in  children  more  than  two  years  of 
age  it  is  cachectic,  and  observed  chiefly  toward  the  close  of  some  fatal 
and  exhausting  disease,  such  as  diabetes,  carcinoma,  tuberculosis,  chronic 
pneumonia,  enteric  fever,  puerperal  fever,  erysipelas,  chronic  entero- 
colitis and  recto-colitis,  and  pseudo-membranous  sore  throat.  It  is 
sometimes  observed  in  the  early  stage  of  enteric  fever. 

Meigs  and  Pepper,  apparently  following  Parrot,  deem  the  central 
cause  to  lie  in  a  certain  failure  of  nutrition  under  which  the  general 
vitality  slowly  ebbs  away.  They  are  inclined^  to  recognize  a  causal 
factor  in  a  deficiency  in  the  supply  of  water  in  much  of  the  artificial 
food  administered  to  young  subjects.  The  normal  acidity  of  the  fluids 
of  the  mouth  of  the  newly-born  (Guillot,  Seux)  is  not  sufficiently  coun- 
teracted until  saliva  becomes  abundant.  Premature  weaning,  entailing, 
as  it  oft;en  does,  the  use  of  improper  foods,  renders  the  child  liable  to 
gastro-intestinal  disorders.  To  this  add  want  of  care  of  the  bottle  and 
nipples,  of  the  teaspoon  or  pap-boat,  and  of  the  mouth  itself,  and  the 
conditions  are  fulfilled  in  fermentations  of  remnants  of  milk  taking  place 
without  and  within,  which  produce  the  acid  condition  of  the  fluids  and 
secretions  of  the  mouth  said  always  to  accompany  and  precede  the  devel- 
opment of  the  disease  (Gubler). 

The  theory  of  contagiousness  seems  established  (Guillot,  Berg,  Gubler, 
Robin,  Trousseau).  This  has  been  further  demonstrated  by  experiments 
upon  sheep  (Delafeud),  in  which  thrush  has  been  implanted  whenever  the 
animals  were  unhealthy,  but  not  otherwise. 

Pathology  and  Morbid  Anatomy. — The  mucous  membrane  of 
the  mouth  within  a  few  hours  after  its  invasion  by  thrush  is  seen  to  be 
covered  to  some  extent  by  minute  masses  of  a  granular  curdy  substance 
adherent  to  the  tissues,  which  often  bleed  slightly  when  the  substance  is 
forcibly  removed. 

In  children  much  reduced  by  inanition  or  severe  disease,  much  of  the 
deposit  soon  coalesces  into  a  membraniform  product,  grayish  or  yellowish 
from  rarefaction  by  the  air,  or  even  brownish  from  admixture  of  blood. 
By  the  same  time  the  general  congestion  of  the  mucous  membrane 
will  have  subsided  into  the  pallor  of  anaemia.  Though  tolerably 
adherent  when  fresh,  the  deposit  when  older  often  becomes  loosened 

^A  Practicai  Treatise  on  the  Diseases  of  Children,  7th  ed.,  Philada.,  1882. 
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spontaneously,  so  that  it  may  be  removed  by  the  finger  in  large  flakes 
without  producing  any  hemorrhage  whatever. 

The  characteristic  masses  present  both  as  delicate  roundish  flakes, 
isolated,  not  larger  than  a  pinhead,  and  as  confluent  patches  several  times 
as  large  and  more  irregular  in  outline.  These  masses  under  microscopic 
inspection  are  seen  to  be  composed  of  the  filaments  and  spores  of  a  con- 
fervoid  parasitic  plant,  the  Oidium  albicans,  enclosing  altered  epithelia  in 
various  conditions.  This  parasitic  growth  does  not  become  developed 
upon  healthy  mucous  membrane  with  normal  secretory  products.  Acid- 
ity of  the  fluids  and  exuberance  of  epithelium  are  the  requisites  for  its 
production,  whatever  be  the  cause.  The  acidity  of  the  fluids  irritates 
the  mucous  membrane  upon  which  they  lie.  This  irritation  induces 
abnormal  proliferation  of  epithelium,  upon  which  the  spores  of  the 
cryptogam  then  germinate.  Dissociated  epithelial  cells  become  prolif- 
erated at  the  surface  of  the  mucous  membrane,  between  which  and  upon 
which  both  free  and  agglutinated  spores  accumulate.  From  these  spores 
sprout  out  simple  and  ramified  filaments  in  compartments  containing 
moving  granular  elements.  (For  the  minute  detailed  anatomy  of  these 
filaments  and  spores  the  reader  is  best  referred  to  Robin's  work  on  Vege- 
table Parasites.) 

It  may  suffice  here  to  mention  that  the  filaments  are  sharply-defined 
tubercles,  slightly  amber-tinted,  of  a  mean  diameter  of  between  four  and 
three  millimeters,  simple  while  immature  and  branched  when  fully 
developed.  These  tubules  are  filled  with  link-like  groups  of  elongated 
cells  in  compartments,  giving  them  an  appearance  of  regular  constriction 
at  the  junctions  of  adjoining  groups  of  cells.  Surrounding  these  tubules 
are  groups  of  spheroid  or  slightly  ovoid  spores  from  five  to  four  milli- 
meters in  diameter.  Each  spore  contains  one  or  two  granules  and  a 
quantity  of  fine  dust.  This  cryptogamic  growth  is  developed  in  the 
proliferated  cells  of  epithelium.  The  filaments  in  their  further  growth 
separate  the  epithelia,  and  even  penetrate  them.  Thence  they  penetrate 
the  mucous  membrane  and  the  submucosa  (Parrot). 

The  mucous  membrane  beneath  the  growth  is  red,  smooth,  and  glisten- 
ing. Papillae  are  sometimes  prominent.  It  is  not  excoriated  unless  the 
growth  has  been  removed  with  some  violence,  when,  as  noted,  it  may 
bleed  slightly.  Duguet  and  Damaschino  have  recently  encountered 
cases  associated  with  a  special  ulceration  of  one  of  the  palatine  folds ; 
the  former  in  enteric  fever,  the  latter  in  a  primitive  case.  The  growth 
is  quickly  reproduced  after  removal — even  within  a  few  minutes  when 
the  secretions  are  very  acid. 

The  glossal  mucous  membrane  is  usually  the  tissue  first  involved,  the 
specks  being  more  numerous  at  the  tip  and  edges  of  the  tongue  than  at 
its  central  portion.  The  glands  at  the  base  of  the  tongue  may  become 
invaded.  From  the  tongue  extension  takes  place  to  the  lips,  the  cheeks, 
the  gums,  and  the  palate,  hard  and  soft.  The  growth  is  especially  prolific 
in  the  folds  between  lips  and  gums  and  between  cheeks  and  gums.  Some- 
times the  parts  mentioned  become  involved  successively  without  actual 
extension.  In  several  recently  reported  instances  occurring  during 
enteric  fever,^  the  affection  began  on  the  soft  palate,  tonsils,  and  pharynx, 
and  then  progressed  anteriorly  toward  the  tongue,  the  cheeks,  and  the  lips. 

*  Dugiiet,  Soc.  MM.  des.  B&p.,  Mai  11,  1883 ;  Rev.  wens.,  Juin  1, 1883,  p.  187. 
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But  there  is  no  limitation  of  the  disease  to  these  structures.  The  growtli 
may  cover  the  entire  mucous  membrane  of  the  mouth.  From  the  mouth 
it  may  reach  the  lateral  walls  of  the  pharynx,  and  in  rare  instances  the 
posterior  wall  of  the  pharynx.  The  product  is  Sh..d  to  be  more  adherent 
on  the  pharynx  (Reubold)  than  in  the  mouth.  From  the  pharynx  it 
may  reach  the  epiglottis,  and  even  the  larynx  (Lelut),  in  which  organ  it 
has  been  seen  upon  the  vocal  bands  (Parrot).  It  has  never  been  observed 
in  the  posterior  nares  or  at  the  pharyngeal  orifice  of  the  Eustachian  tube. 
It  flourishes  best,  therefore,  upon  squamous  epithelium.  In  infants  much 
reduced,  Parrot  has  seen  ulceration  in  the  neighborhood  of  the  pterygoid 
apophyses,  but  attributable  to  the  cachectic  state  of  the  child,  and  not  to 
the  disease  in  the  mouth. 

In  many  cases — in  as  large  a  proportion  as  two-thirds,  according  to 
some  observers — the  oesophagus  becomes  invaded,  either  in  irregular  lon- 
gitudinal strips  or  in  rings,  in  all  instances  (Simon)  terminating  a  little 
above  the  cardia.  In  exceptional  cases  the  entire  mucous  surface  of  the 
oesophagus  may  be  covered  with  the  product  (Seux).  It  has  been  seen 
in  the  stomach  (Lelut,  Valleix),  and  is  even  said  to  be  developed  there 
(Parrot),  presenting  as  little  yellow  projections,  isolated  or  contiguous, 
from  the  size  of  millet-seeds  to  that  of  peas,  and  usually  located  along 
the  curvatures,  especially  the  smaller  curvature  and  cardia  (Simon). 

In  instances  still  more  rare  it  is  found  in  the  intestinal  canal  (Seux), 
even  at  the  anus  (Bouchut,  Robin),  and  thence  upon  the  genitalia.  In  a 
child  thirteen  days  old.  Parrot  found  it  in  the  pulmonary  parenchyma  at 
the  summit  of  the  right  lung,  where  it  had  probably  been  drawn  by 
efforts  of  inspiration. 

The  nipple  of  the  nurse  often  becomes  covered  with  the  growth 
(Gubler,  Robin,  Trousseau,  Simon). 

Symptomatology. — In  infants  the  earliest  symptom  is  distress  dur- 
ing nursing,  the  nipple  being  seized  repeatedly,  and  as  frequently  released 
with  cries  of  pain  and  disappointment.  This  cry  is  hoarse  when  the 
vocal  bands  are  involved. 

The  constitutional  symptoms  depend  upon  the  underlying  malady,  and 
may  of  course  vary  with  its  character.  Thus  we  may  have  the  symp- 
toms of  simple  diarrhoea,  gastro-enteritis,  or  entero-colitis  on  the  one 
hand,  and  of  tuberculosis  and  other  diseases  elsewhere  enumerated  on 
the  other.  Cachectic  children,  especially  in  asylum  and  hospital  prac- 
tice, lose  flesh,  and  their  skins  become  harsh,  dry,  and  inelastic  from 
loss  of  fluids  (Meigs  and  Pepper).  The  genitalia,  the  anus,  and  the 
adjacent  parts  become  eroded  by  the  acridity  of  the  discharges,  and  then 
become  covered  with  the  growth. 

The  disease  rarely  lasts  longer  than  eight  days  in  strong  children  that 
can  be  well  cared  for.  It  may  continue  indefinitely,  on  the  other  hand, 
in  cachectic  children;  that  is  to  say,  for  several  months  or  until  the 
patient  succumbs,  as  may  be.  Death  occurs  usually  from  the  causal 
disease,  and  not  as  a  result  of  the  morbid  condition  of  the  mouth. 

Diagnosis. — In  the  Infant. — Examination  of  its  mouth  to  detect  the 
cause  of  the  child's  inability  to  nurse  reveals  congestion  of  the  mucous 
membrane,  intense  and  often  livid  in  severe  cases.  It  is  first  noticed  at 
the  extremity  of  the  tongue.  When  the  congestion  is  general  it  is  dark- 
est in  the  tongue.     This  livid  congestion  may  extend  over  the  entire 
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visible  mucous  membrane,  save  upon  the  hard  palate,  where  it  is  tightly 
adherent  to  the  periosteum,  and  upon  the  gums,  where  it  is  rendered  tense 
by  the  approach  of  erupting  teeth.  The  papillae  at  the  tip  and  sides  of 
the  tongue  are  very  prominent.  Sometimes  the  organ  is  quite  dry,  even 
sanious,  while  it  is  painful  to  the  touch.  The  reaction  of  the  secretions 
of  the  mouth  is  acid  instead  of  alkaline,  and  the  parts  are  hot  and  very 
sensitive. 

Two  or  three  days  later  the  circular  milky- white  or  curdy  spots  or 
slightly  prominent  and  irregularly-shaped  flakes  or  patches  may  be  seen 
on  the  upper  surface  of  the  tongue  toward  the  tip  and  inside  the  lips  and 
the  cheeks,  especially  in  the  grooves  connecting  gums  and  lips  and  gums 
and  cheeks.  The  surrounding  mucous  membrane  is  unaltered  in  mild 
cases,  and  there  is  no  evidence  of  other  local  disorder  or  of  any  consti- 
tutional involvement.  In  severe  cases  the  entire  mucous  membrane  is 
dry  and  deeply  congested. 

The  aifection  can  be  positively  discriminated  from  all  others  by  micro- 
scopic examination  of  the  deposit,  which  reveals  the  presence  of  the  cryp- 
togam described. 

Treatment. — In  infants,  artificial  nourishment,  whether  with  milk 
of  the  lower  animals  or  prepared  food  of  whatever  composition,  should 
be  given  up,  if  possible,  and  a  wet-nurse  be  supplied.  If  this  proce- 
dure be  impracticable,  the  least  objectionable  mode  of  preparation  of  cow's 
milk  should  be  employed  (and  this  w^ill  vary  with  the  practice  of  the 
physician),  and  the  utmost  circumspection  should  be  maintained  in  secur- 
ing the  cleanliness  of  the  vessels  in  which  it  is  prepared,  the  bottle  from 
which  it  is  given,  and  the  nipple  which  is  placed  in  the  child's  mouth. 
Should  the  sugar  and  casein  in  the  milk  appear  to  keep  up  the  disease, 
weak  soups  may  be  substituted  for  the  milk  diet  until  it  has  subsided. 
Weiderhofer  advises  artificial  nourishment,  by  way  of  a  funnel  inserted 
in  the  nasal  passages,  in  case  the  child  should  refuse  to  swallow.  Deg- 
lutition is  excited  in  a  reflex  manner  when  the  milk  or  other  fluid  reaches 
the  pharynx.^ 

The  local  treatment  should  consist  in  careful  removal  of  the  patches 
from  time  to  time — say  every  two  or  three  hours — with  a  moistened  soft 
rag.  This  must  be  done  without  roughness  of  manipulation.  In  addi- 
tion to  this,  the  parts  may  be  washed  or  painted  every  hour  or  so  with  an 
alkaline  solution  for  the  purpose  of  neutralizing  the  acidity  of  the  fluids 
of  the  mouth.  For  this  purpose  borax  is  most  generally  used,  in  the 
proportion  of  twenty  grains  to  the  ounce  of  water  or  the  half  ounce  of 
glycerin.  Sodium  bicarbonate  or  sodium  salicylate  may  be  substituted 
for  the  sodium  borate.  The  use  of  honey  in  connection  with  the  drug 
is  calculated  to  promote  acidity  by  fermentation  of  its  glucose,  and  is 
therefore,  theoretically,  contraindicated. 

Adults  may  use  washes,  gargles,  or  sprays  of  solutions  of  sodium 
borate  or  of  sodium  bicarbonate. 

The  constitutional  treatment  in  each  case  must  be  adapted  to  the  nature 
of  the  underlying  malady  which  has  favored  the  local  disease,  with  resort 
in  addition  to  the  use  of  quinia,  iron,  wine,  spirit,  and  beef-essence.  The 
hygienic  surroundings  should  be  made  as  sanitary  as  possible, 

'  Joum.  de  Med.  Bordeaux,  Juin  10,  1883. 
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Stomatitis  Ulcerosa. 

DEFiNmoN. — Inflammation  of  the  interior  of  the  mouth,  usually 
unilateral,  eventuating  in  multiple  ulcerations  of  the  mucous  mem- 
brane. 

Synontms. — Fetid  stomatitis.  Phlegmonous  stomatitis,  Putrid  sore 
mouth,  Stomacace,  are  synonymous  terms  for  idiopathic  ulcerous  stom- 
atitis. Ulcero-membranous  stomatitis.  Mercurial  stomatitis  (Vogel),  are 
synonymous  terms  for  the  deuteropathic  variety  of  the  disease. 

Etiology. — The  principal  predisposing  cause  of  the  disease  is  to  be 
found  in  ochlesis;  the  contaminating  atmosphere  of  crowded  dwellings 
and  apartments  insufficiently  ventilated ;  uncleanliness ;  insufficiency  of 
proper  clothing ;  unhealthy  food,  and  the  like.  It  prevails  epidemically 
in  crowded  tenements,  schools,  prisons,  asylums,  and  hospitals ;  in  garri- 
sons and  in  camps ;  in  transports  and  men-of-war..  It  is  often  propa- 
gated by  contagion,  but  whether  by  infection  or  actual  inoculation  seems 
undetermined.  Measles  is  an  active  predisposing  cause.  Feeble  indi- 
viduals are  the  most  liable  to  the  disease.  It  occurs  at  all  ages.  In 
civil  life  it  is  most  frequent  between  the  ages  of  four  and  ten  years. 
Sometimes  more  girls  are  affected  than  boys  (Meigs),  and  sometimes  it  is 
the  more  prevalent  among  boys  (Squarrey).  Autumn  is  the  season  of 
greatest  prevalence. 

Carious  teeth,  fracture  and  necrosis  of  the  jaw  (Meigs),  and  protracted 
catarrhal  stomatitis  are  among  the  chief  exciting  causes.  Irregular  den- 
tition is  sometimes  the  exciting  cause ;  and  this  may  occur  at  the  first 
and  second  dentition  or  at  the  period  of  eruption  of  the  last  molars. 

Pathology. — The  anatomical  lesion  is  the  destructive  inflammation 
of  portions  of  the  mucous  membrane  of  the  mouth,  leaving  ulceration 
on  detachment  of  the  eschars.  It  usually  commences  as  a  gingivitis.  At 
two  periods  of  life — namely,  from  the  fourth  to  the  eighth  year  of  life, 
and  from  the  eighteenth  to  the  twenty-fifth  year — it  is  apt  to  be  ulcero- 
membranous, a  condition  asserted  to  be  altogether  exceptional  at  other 
periods  (Chauffard). 

A  diffuse  fibro-purulent  infiltration  of  the  lymph-spaces  of  the  mucosa 
is  regarded  as  the  first  step  in  the  pathological  process.  This  infiltration 
is  sufficiently  abundant  to  compress  the  capillary  vessels  of  the  tissues, 
and  thus  arrest  the  circulation  (Cornil  et  Ranvier).  All  those  localized 
portions  of  mucous  membrane  from  which  the  circulation  is  cut  off  perish 
and  are  discharged  in  fragments.  The  ulcers  thus  left  are  grayish,  gran- 
ular, and  sanious,  with  thin,  irregularly  dentated  borders  a  little  under- 
mined, through  which  pus  can  be  expressed  on  pressure.  The  usual 
cryptogams  of  the  oral  cavity,  in  various  stages  of  development,  are  in 
great  abundance  in  the  grayish  detritus,  which  likewise  contains  altered 
red  and  white  blood-corpuscles. 

According  to  some  observers  (Caffort,  Bergeron),  the  first  evidence  of 
the  disease  is  an  intensely  congested  erythematous  patch,  upon  which  one 
or  more  pustules  present,  point,  and  rupture  promptly,  leaving  the  cha- 
racteristic ulcerations. 

For  some  indeterminate  reason,  the  ulcerations  are  mostly  unilateral, 
and  occor  much  the  more  frequently  on  the  left  side.     The  principal 
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primal  points  of  ulceration  are  upon  the  external  borders  of  the  gums, 
more  frequently  those  of  the  lower  jaw,  and  upon  the  corresponding  sur- 
face of  the  cheek  and  lip — the  cheek  much  often er  than  the  lip.  Thence 
ulceration  may  extend  to  the  tongue,  less  frequently  to  the  palate.  The 
ulcerative  process  follows  the  outline  of  the  gums,  baring  the  bases  of 
the  teeth  to  a  variable  extent,  so  that  they  seem  elongated.  On  the 
cheek  the  patch  of  inflammation  is  generally  oval,  the  longest  diameter 
being  antero-posterior,  and  the  most  frequent  position  is  opposite  to  the 
last  molar. 

Each  ulcer  is  surrounded  by  an  intensely  red  areola,  beyond  which  the 
tissues  are  succulent  and  tumid  from  collateral  inflammatory  oedema, 
often  giving  the  ulcers  an  appearance  of  great  depth;  but  when  the  detri- 
tus is  discharged  they  are  seen  to  have  been  superficial.  Detachment  of 
the  necrosed  segments  of  mucous  membrane  takes  place  by  gradual  exfo- 
liation from  periphery  to  centre.  Sometimes  detachment  occurs  in  mass, 
usually  in  consequence  of  friction  or  suction.  The  ulcers,  gingival  and 
buccal,  bleed  easily  when  disturbed.  They  may  remain  separate,  or 
may  coalesce  by  confluence  of  interposing  ulcerations  extending  across 
the  furrow  between  gum  and  cheek  or  lip.  The  adjoining  side  of  the 
tongue  sometimes  undergoes  similar  ulceration  from  behind  forward, 
inoculated,  most  likely,  by  contact  with  adjoining  ulceration.  In  rare 
instances,  neglected  cases  most  probably,  the  ulceration  may  extend  to 
the  palatine  folds,  the  tonsils,  and  the  soft  palate. 

Symptomatology. — The  affection  usually  begins  without  any  con- 
stitutional symptoms.  Young  infants  sometimes  present  slight  febrile 
symptoms,  with  impairment  of  appetite  and  general  languor.  Fetid 
breath,  salivation,  and  difficulty  in  deglutition  are  usually  the  first  mani- 
festations of  the  disease  to  attract  attention.  The  mouth  will  be  found 
to  be  hot,  painful,  and  sensitive  to  the  contact  of  food.  Infants  often 
refuse  food  altogether,  though  usually  they  can  be  coaxed  to  take  liquid 
aliment.  Larger  children  and  adults  complain  of  scalding  sensations. 
They  find  mastication  painful,  and  cannot  chew  at  all  on  the  affected  side. 
The  salivation  is  excessive,  the  saliva  bloody  and  often  extremely  fetid. 
When  swallowed,  this  fetid  saliva  causes  diarrhoea.  The  cheeks  some- 
times become  swollen,  and  the  submaxillary  connective  tissue  oedematous. 
Adenitis  takes  place  in  the  submaxillary,  retro-maxillary,  and  sublingual 
glands  of  the  affected  side.  Sometimes  the  other  side  becomes  affected 
likewise,  but  to  a  less  extent.  The  glands  do  not  suppurate,  but  the 
adenitis  may  remain  as  a  chronic  manifestation  in  scrofulous  subjects. 

The  disease,  left  to  itself,  will  often  continue  for  a  number  of  weeks, 
or  even  months  as  m&y  be,  unmodified  even  by  intercurrent  maladies 
(Bergeron).  Long  continuance  may  result  in  partial  or  complete  disrup- 
tion of  the  teeth,  or  in  local  gangrene,  or  even  in  necrosis  of  the  alveoli 
(Damaschino).  Properly  managed,  the  ulcers  become  cleansed  of  their 
detritus,  and  within  a  few  days  heal  by  granulation,  their  position  long 
remaining  marked  by  delicate  red  cicatrices  upon  a  hard  and  thickened 
substratum.     Repeated  recurrences  are  sometimes  observed. 

Diagnosis. — The  appearances  of  the  gums  and  adjoining  structures 

described   under  the  head  of  Pathology  establish  the  diagnosis.     The 

usually  unilateral  manifestation  and  the  peculiar  fetid  odor  distinguish 

it  from  severe  forms  of  catarrhal  stomatitis.     From  cancrum  oris  it  is 
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distinguished  by  the  absence  of  induration  of  the  skin  of  the  cheek  over 
the  swollen  membrane,  and  by  the  succulence  and  dilfuseness  of  the 
tumefaction.  From  mercurial  stomatitis  it  is  discriminatal  by  the 
history,  and  by  the  absence  of  the  peculiar  manifestations  to  be  dis- 
cussed under  the  head  of  that  disease. 

Prognosis. — The  prognosis  is  good,  the  disease  being  susceptible  of 
cure  in  from  eight  to  ten  days  in  ordinary  cases.  When  due  nutrition 
is  prevented  by  the  pain  in  mastication  and  deglutition,  and  in  much- 
reduced  subjects,  the  disease  may  continue  for  several  weeks.  It  is  in 
these  cases  that  detachment  of  the  teeth  takes  place,  with  periostitis  and 
necrosis  of  the  alveoli.  Protracted  suppuration  and  failure  in  nutrition 
may  lead  to  a  fatal  result,  but  such  a  termination  •  is  uncommon. 

Treatment. — Fresh  air,  unirritating  and  easily  digestible  food,  the 
best  hygienic  surroundings  practicable,  attention  to  secretions  from  skin 
and  bowels  by  moderate  and  judicious  use  of  ablutions,  diaphoretics,  and 
laxatives,  with  the  internal  administration  of  cinchona  or  its  derivatives, 
with  iron  and  cod-liver  oil,  comprise  the  indications  for  constitutional 
treatment. 

Locally,  demulcent  mouth-washes  are  called  for,  containing  astrin- 
gents, detergents,  or  antiseptics.  Acidulated  washes  are  more  agreeable 
in  some  instances.  For  antiseptic  purposes,  however,  sprays  and  douches 
may  be  used  of  solutions  of  potassium  permanganate,  boric  acid,  carbolic 
acid,  or  salicylic  acid.  Gargles  of  potassium  chlorate,  ten  or  twenty 
grains  to  the  ounce,  are  highly  recommended,  as  well  as  the  internal 
administration  of  the  same  salt  in  doses  of  from  two  to  five  grains  three 
times  a  day  for  children,  and  of  ten  to  twenty  grains  for  adults. 

If  the  sores  are  slow  to  heal,  the  ulcerated  surfaces  may  be  touched 
once  or  twice  daily  with  some  astringent,  such  as  solution  of  silver 
nitrate  (ten  grains  to  the  ounce),  or,  if  that  be  objectionable,  with  alum, 
tincture  of  iodine,  or  iodoform. 

Prompt  extraction  of  loose  teeth  and  of  loose  fragments  of  necrosed  bone 
is  requisite. 

Stomatitis  Gangrenosa. 

Definition. — A  non-contagious,  deuteropathic  inflammation  of  the 
interior  of  the  mouth,  almost  invariably  unilateral,  and  characteriztd  by 
a  peculiar  gangrenous  destruction  of  all  the  tissues  of  the  cheek  from 
within  outward. 

Synonyms. — Gangrenous  stomatitis;  Gangrena  oris;  Grangrenopsis ; 
Cancrum  oris ;  Stomato-necrosis ;  Necrosis  infantilis ;  Gangrene  of  tlie 
mouth ;  Gangrenous  erosion  of  the  cheek ;  Noma ;  Buccal  anthrax  ; 
Aquatic  cancer ;  Water  cancer ;  Scorbutic  cancer ;  Sloughing  phageda3na 
of  the  mouth. 

History. — The  most  important  work  upon  tlie  subject  was  published 
in  1828,  from  the  pen  of  Dr.  A.  L.  Richter,^  whose  accurate  historical 
account  of  the  disease  was  in  great  part  reproduced,  with  additions 
thereto,  by  Barthez  and  Rilliet  in  their  Treatise  on  the  Diseases  of 
Infants,  Paris,  1843,  and  quoted  by  nearly  all  subsequent  writers  on  tlie 

*  Der  Wawerkreba  der  Kinder,  Berlin,  1828;  further,  Beitrag  zur  Lehre  vom  Wa8serhcb\ 
Beilin,  1832;  Bemerknngen  Uber  dm  Rnmd  der  Kinder,  Berlin,  1834. 
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theme.  From  these  records  it  appears  tliat  the  first  accurate  description 
of  the  affection  was  given  in  1620  by  Dr.  Battus,  a  Dutch  physician,  in 
his  Manual  of  Surgery.  The  term  aquatic  cancer,  water-kanJcer,  bestowed 
on  it  by  van  de  Voorde,  has  been  generally  folloAved  by  the  physicians 
of  Holland,  although  van  Swieten  (1699)  properly  designated  it  as  gan- 
grene. J.  van  Lil  termed  it  noma,  as  well  as  stomacace  and  water- 
kanker,  and  cited  a  number  of  Dutch  physicians  who  had  observed  its 
epidemic  prevalence.  The  majority  of  more  recent  observers,  however, 
deny  its  epidemic  character. 

Of  Swedish  writers,  Lund  described  it  as  gangrene  of  the  mouth; 
Leutin,  under  the  name  of  ulocace.  In  England,  Boot  was  the  first  to 
write  of  gangrene  of  the  mouth,  and  was  followed  by  Underwood,  Sym- 
monds,  Pearson,  S.  Cooper,  West,  and  others. 

In  France  it  has  received  great  attention.  Berthe^  described  it  as 
gangrenous  scorbutis  of  the  gums ;  Sauvages  (1816)  as  necrosis  infantilis. 
Baron  in  1816  published^  a  short  but  excellent  account  of  a  gangrenous 
affection  of  the  mouth  peculiar  to  children;  and  Isnard  presented  in  1818 
his  inaugural  thesis  on  a  gangrenous  affection  peculiar  to  children,  in 
which  he  described,  simultaneously,  gangrene  of  the  mouth  and  gangrene 
of  the  vulva.  Then  followed  Key,  Destrees  (1821),  Billard  (1833),  Mur- 
doch, Taupin  (1839),  and  others,  until  we  reach  the  admirable  description 
by  Barthez  et  Rilliet,  from  which  the  present  historical  record  has  been 
chiefly  abstracted. 

German  physicians  likewise  have  largely  studied  the  subject.  De 
Hilden,  A.  G.  Richter,  C.  F.  Fischer,  Seibert,  and  many  others  preceded 
A.  L.  Richter,  whose  important  contribution  to  the  literature  and  descrip- 
tion of  the  disease  has  been  so  highly  extolled  by  Barthez  and  Eilliet. 

In  America  the  disease  has  been  best  described  by  Coates,  Gerhard, 
and  Meigs  and  Pepper,  all  of  Philadelphia. 

(For  extensive  bibliographies  the  following  sources  should  be  consulted 
in  addition  to  those  cited :  J.  Tourdes,  Du  Noma  ou  du  SphacUe  de  la 
Bouche  chez  les  JEnfants,  These,  Strasbourg,  1848  :  A.  Le  Dentu,  Nouveau 
Dictionnaire  de  Medecine  et  de  Chirurgie  pratique,  article  "  Face,'^  Paris, 
1871.) 

Etiology. — -'Almost  exclusively  a  disease  of  childhood,  gangrenous 
stomatitis  is  exceedingly  rare  in  private  practice,  and  very  infrequent  at 
the  present  day  even  in  hospital  and  dispensary  practice.  Lack  of  hygi- 
enic essentials  of  various  kinds,  impoverishment,  long  illnesses,  and  debil- 
itating maladies  in  general  are  the  predisposing  causes.  It  is  sometimes 
endemic  in  hospitals  and  public  institutions,  but  rarely,  if  at  all,  epidemic. 
It  is  not  generally  deemed  contagious,  though  so  considered  by  some  writ- 
ers. It  appears  to  have  been  more  frequent  in  Holland  than  elsewhere,  to 
be  more  frequent  in  Europe  generally  than  in  the  United  States,  and  now 
nuich  less  frequent  in  the  United  States  than  formerly.  To  recognition  of 
the  predisposing  causes  and  to  their  abolition  and  avoidance  may  probably 
be  attributed  its  diminished  frequency  all  over  the  world.  Though  attack- 
ing children  only  as  a  rule,  it  has  been  observed  in  adults  (Barthez  et 
Rilliet,  Tourdes,  Vogel).  Nurslings  are  not  liable  to  the  disease.  Though 
occurring  occasionally  earlier  in  life,  the  greatest  period  of  prevalence  ia 

*  Memoires  de  VAcademie  royale  de  Chirurgie,  Paris,  1774,  t.  v.  p.  381. 
'  Bulletins  de  la  Facnlte  de  Medecine  de  Paris,  1816,  t.  v.  p.  161. 
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from  the  third  to  the  fifth  or  sixth  year  of  age,  and  thence,  with  dimin- 
ishing frequency,  to  the  twelfth  and  thirteenth  years.  It  is  probably 
equally  frequent  in  the  two  sexes,  though  the  majority  of  authors  have 
described  it  as  more  frequent  in  females. 

Healthy  children  are  not  attacked.  Even  in  delicate  children  it  is  so 
rarely  idiopathic  that  this  character  is  utterly  denied  it  by  many  observers. 
The  disease  which  it  follows,  or  with  which  it  becomes  associated,  may  be 
acute  or  chronic.  According  to  most  writers,  it  occurs  with  greatest  fre- 
quency after  measles.  It  follows  scarlatina  and  variola  much  less  often. 
It  is  observed  likewise  after  whooping  cough,  typhus  fever,  malarial  fever, 
eutero-colitis,  pneumonitis,  and  tuberculosis.  Excessive  administration  of 
mercury  has  been  recognized  as  an  exciting  cause,  some  cases  of  mercurial 
stomatitis  progressing  to  gangrene. 

According  to  Barthez  et  Rilliet,  acute  pulmonary  diseases,  and  espe- 
cially pneumonia,  are  the  most  frequent  concomitant  affections,  and  are 
usually  consecutive. 

Symptomatology,  Couese,  Duration,  Terminations,  Complica- 
tions, AND  Sequels. — The  disease  usually  becoming  manifested  during 
other  disease,  acute  or  chronic,  or  during  convalescence  therefrom,  there 
are  no  special  constitutional  symptoms  indicating  its  onset.  Hence  con- 
siderable progress  may  be  made  before  its  detection.  The  earliest  local; 
characteristic  symptom  distinguishing  gangrenous  stomatitis  is  a  tense: 
tumefaction  of  one  cheek,  usually  in  proximity  to  the  mouth.  The  lower^ 
lip  is  generally  involved,  thus  rendering  it  a  matter  of  difficulty  to  openj 
the  mouth.  This  tumefaction  in  some  instances  progresses  over  the  entire 
side  of  the  face  up  to  the  nose,  the  lower  eyelid,  and  even  out  to  the  ear 
in  one  direction,  and  down  to  the  chin,  and  even  to  the  neck,  in  the  other. 
Before  the  parts  become  swollen  externally,  ulceration  will  have  taken 
place  to  some  extent  in  the  mucous  membrane,  but  usually  without  hav- 
ing attracted  special  attention,  the  subjective  symptoms  having  been  slight. 
A  gangrenous  odor  from  the  mouth,  however,  is  almost  always  constant. 
Its  presence,  therefore,  should  lead  to  careful  investigation  as  to  its  seat 
and  cause.  The  gums  opposite  the  internal  ulcer  become  similarly 
affected  in  most  instances,  and  undergo  destruction,  so  that  the  teeth 
may  become  denuded  and  loosened,  and  even  detached;  exposing  their 
alveoli.  The  bodies  of  the  maxillary  bones  suffer  in  addition  in  some 
instances,  and  undergo  partial  necrosis  and  exfoliation. 

It  is  maintained  (Loschner,  Henoch)  that  in  some  instances  there  is  no 
involvement  of  the  mucous  membrane  until  the  ulcerative  process  has 
reached  it  from  the  exterior. 

The  tumefied  portions  of  the  check  and  lip  are  pale,  hard,  unctuous, 
and  glistening.  They  are  rarely  very  painful,  and  often  painless.  On 
palpation  a  hard  and  rounded  nodule  one  or  two  centimeters  in  diameter 
can  be  detected  deep  in  the  central  portion  of  the  swollen  cheek. 

From  the  third  to  the  sixth  day  a  small,  black,  dry  eschar,  circular  or 
oval,  becomes  formed  at  the  most  prominent  and  most  livid  portion  of  i 
the  swelling,  whether  cheek  or  lip.  This  gradually  extends  in  circum- 
ference for  a  few  days  or  for  a  fortnight,  sometimes  taking  in  almost  th( 
entire  side  of  the  face  or  even  extending  down  to  the  neck.  As  it  enlarge 
the  tissues  around  become  circumscribed  with  a  zone  intensely  red.  Th( 
iaternal  eschar  extends  equally  with  the  external  one.     Eventually,  the 
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eschar  separates,  in  part  or  in  whole,  and  becomes  detached,  leaving  a 
hole  in  the  cheek  through  which  are  seen  the  loosened  teeth  and  their 
denuded  and  blackened  sockets. 

During  this  time  the  patient's  strength  remains  tolerably  well  main- 
tained, as  a  rule,  until  the  gangrene  has  become  well  advanced.  Intelli- 
gence usually  remains  good.  Many  cliildren  sit  up  in  bed  and  manifest 
interest  in  their  surroundings.  Others  lie  indiiferent  to  efforts  made  for 
their  amusement.  Some  exhibit  insomnia  and  delirium.  The  pulse  is 
small  and  moderately  frequent,  rarely  exceeding  120  beats  to  the  minute 
until  near  the  fatal  close,  when  it  often  becomes  imperceptible.  Appetite 
is  often  well  preserved,  unless  pneumonia  or  other  complications  supervene, 
but  thirst  is  often  intense,  even  though  the  tongue  remain  moist.  The 
lesire  for  food  sometimes  continues  until  within  a  few  hours  of  death. 
Toward  the  last  the  skin  becomes  dry  and  cold,  diarrhoea  sets  in,  emacia- 
tion proceeds  rapidly,  collapse  ensues  and  death. 

Death  usually  occurs  during  the  second  week,  often  before  the  complete 
detachment  of  the  eschar — in  many  instances  by  pneumonia,  pulmonary 
gangrene,  or  entero-colitis.  Some  die  in  collapse,  which  is  sometimes 
preceded  by  convulsions.  When  the  eschars  have  become  detached,  sup- 
puration exhausts  the  forces  of  the  patient,  and  death  takes  place  by 
asthenia. 

The  complication  most  frequent  is  pneumonia,  and  the  next  entero- 
colitis. Gangrene  of  the  lungs,  of  the  palate,  pharynx,  or  oesophagus,  of 
the  anus,  and  of  the  vulva,  may  supervene.  Hemorrhage  from  the  facial 
artery  or  its  branches  has  been  noted  as  an  exceptional  mode  of  death 
(Hueber),  the  rule  being  that  the  arteries  in  the  gangrenous  area  become 
plugged  by  thrombi,  and  thus  prevent  hemorrhage. 

Recovery  may  take  place  before  the  local  disease  has  penetrated  the 
cheek — indeed,  while  the  mucous  membrane  alone  is  involved.  In  recent 
instances,  however,  the  disease  does  not  subside  until  after  the  loss  of 
considerable  portions  of  the  cheek,  and  the  child  recovers  with  great  de- 
formity, not  only  from  loss  of  tissue  in  the  cheek  and  nose,  but  from 
adhesions  between  the  jaws  and  the  cheek. 

Pathology  and  Morbid  Anatomy. — Gangrenous  stomatitis  always 
involves  the  cheek,  almost  always  that  portion  in  proximity  to  the  mouth. 
It  is  almost  invariably  unilateral.  Either  side  seems  to  be  equally  liable. 
Both  sides  suffer  only,  it  is  contended,  when  the  gangrene  is  limited  in 
extent,  confined  to  the  mucous  membrane,  and  occupies  the  sides  of  the 
fteiuims  of  the  lips  (Barthez  et  Rilliet).  It  usually  if  not  invariably 
begins  in  the  mucous  membrane,  as  a  phlyctenular  inflammation,  which 
nidergoes  ulceration,  followed  by  gangrene,  immediately  or  not  for 
.several  days,  and  then  becomes  covered  with  a  more  or  less  brownish- 
gray  eschar.  The  ulceration  of  the  mucous  membrane  is  occasionally 
preceded  by  an  oedematous  condition  of  the  cheek  externally,  similar 
to  that  sometimes  observed  in  ordinary  ulcerous  stomatitis ;  but  this  is 
not  the  characteristic  circumscribed,  tense  infiltration  observed  later. 
This  ulceration  is  situated  most  frequently  opposite  the  junction  of  the 
upper  and  lower  teeth.  Sometimes  it  proceeds  from  the  gingivo-buccal 
-sulcus  of  the  lower  jaw,  sometimes  from  the  alveolar  border  of  the 
iums.  It  extends  in  all  directions,  and  often  reaches  the  lower  lip. 
From  three  tc  sixteen  days  may  be  consumed  in  these  extensions.     The 
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surrounding  mucous  raembmne  becomes  oedematous.  The  ulceration 
soon  becomes  followed  by  gangrene,  sometimes  within  twenty-four  hours, 
sometimes  not  for  two  or  three  days,  and  exceptionally  not  for  several 
days.  The  ulcerated  surfaces  bleed  readily,  change  from  gray  to  black, 
and  become  covered  with  a  semi-liquid  or  liquid  putrescent  detritus. 
They  are  sometimes  surrounded  by  a  projecting  livid  areola,  which  soon 
becomes  gangrenous  in  its  turn.  The  shreds  of  mortified  membrane, 
though  clinging  a  while  to  the  sound  tissues,  are  easily  detached,  and 
often  drop  spontaneously  into  the  mouth.  Meanwhile,  there  is  abundant 
salivation,  the  products  of  which  pour  from  the  mouth,  at  first  sanguin- 
olent,  and  subsequently  dark  and  putrescent  and  mixed  with  detritus  of 
the  tissues.  Large  portions  of  the  gums,  and  even  of  the  mucous  mem- 
brane of  the  palate,  may  undergo  destruction  within  a  few  (three  to  six) 
days.  The  gangrenous  destruction  of  the  gums  soon  exposes  the  teeth, 
which  become  loose  and  are  sometimes  spontaneously  detached.  Thence 
the  periosteum  and  bone  become  implicated  and  undergo  partial  denuda- 
tion and  necrosis,  and  portions  of  necrosed  bone  become  detached  if  the 
patient  survives.  The  characteristic  implication  of  the  exterior  of  the 
cheek  becomes  manifest  from  the  first  to  the  third  day,  but  occasionally 
not  until  a  day  or  two  later.  A  hard,  circumscribed  swelling  of  the 
cheek  or  cheek  and  lip  occurs,  sometimes  preceded,  as  already  intimated, 
by  general  oedematous  infiltration.  The  surface  is  tense  and  unctuous, 
oft^n  discolored.  In  its  centi*al  portion  is  an  especially  hard  nucleus, 
one  to  two  centimeters  or  more  in  diameter.  Grangrene  often  takes  place 
at  this  point  from  within  outward  at  a  period  varying  from  the  third  to 
the  seventh  day  or  later.  The  skin  becomes  livid,  then  black ;  a  pustule 
is  formed  at  the  summit  of  the  swelling,  which  bursts  and  discloses  a 
blackened  gangrenous  eschar  from  less  than  a  line  in  thickness  to  the 
entire  thickness  of  the  cheek  beneath.  The  area  of  gangrene  gradually 
extends.  The  dead  tissues  become  detached,  and  a  perforation  is  left 
right  through  the  cheek,  through  which  are  discharged  saliva  and  detri- 
tus. Meanwhile,  the  submaxillary  glands  become  swollen  and  the  sur- 
rounding connective  tissue  becomes  oedematous.  In  some  instances, 
however,  no  change  is  noticeable  in  these  glands. 

Examinations  after  death  have  shown  that  thrombosis  exists  for  some 
distance  around  the  gangrenous  mass.  Hence  the  rarity  of  hemorrhage 
during  the  detachment  of  the  eschar. 

Diagnosis. — In  the  early  stage  of  the  disease  the  main  point  of  dif- 
ferential diagnosis  rests  in  the  locality  of  the  primitive  lesion,  the  mucous 
membrane  of  the  inside  of  one  cheek.  Subsequently  there  is  the  gan- 
grenous odor  from  the  mouth ;  the  rapid  peripheric  extension  of  the  local 
lesion,  which  acquires  a  i)eculiar  grayish-black  color ;  its  rapid  extension 
toward  the  exterior  of  the  cheek  or  lip ;  the  tumefaction  of  the  cheek,  dis- 
colored, greasy,  hard,  surrounded  by  oedematous  infiltration,  and  presenting 
a  central  nodule  of  especial  hardness ;  then  the  profuse  salivation,  soon 
sanguinolent,  subsequently  purulent  and  mingled  with  detritus  of  the 
mortified  tissues.  Finally,  the  eschar  on  the  exterior  of  the  swollen 
nheek  or  lip  leaves  no  doubt  as  to  the  character  of  the  lesion.  From 
ludlignant  pustule  it  is  distinguished  by  not  beginning  on  the  exterior, 
that  lesion  always  does  (Baron). 

Prognosis. — The  prognosis  is  bad  unless  the  lesion  be  quite  limil 
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and  complications  absent.  At  least  three-fourths  of  those  attacked 
perish ;  according  to  some  authorities  fully  five-sixths  die.  The  objec- 
tive symptoms  of  the  local  disease  are  much  more  important  in  estimating 
the  prognosis  than  are  the  constitutional  manifestations,  the  vigor  of  the 
patient,  and  the  hygienic  surroundings,  although,  as  a  matter  of  course, 
the  better  these  latter  the  more  favorable  the  prognosis.  Prognosis 
would  be  more  favorable  in  private  practice  than  in  hospital  or  asylum 
service. 

Treatment. — Active  treatment  is  required,  both  locally  and  constitu- 
tionally. Local  treatment  is  of  paramount  importance,  and  alone  capable 
of  arresting  the  extension  of  the  process  of  mortification.  The  topical 
measure  in  greatest  repute  is  energetic  cauterization  with  the  most  power- 
ful agents,  chemical  and  mechanical — hydrochloric  acid,  nitric  acid,  acid 
solution  of  mercuric  nitrate,  and  the  actual  cautery,  whether  hot  iron, 
thermo-,  or  electric  cautery.  The  application  of  acids  is  usually  made 
with  a  firm  wad  or  piece  of  sponge  upon  a  stick  or  quill,  care  being 
taken  to  protect  the  healthy  tissues  as  far  as  practicable  with  a  spoon  or 
spatula.  After  the  application  the  mouth  is  to  be  thoroughly  syringed 
with  water  to  remove  or  dilute  the  superfluous  acid.  Hydrochloric  acid 
has  been  preferred  by  most  observers. 

As  these  cauterizations  must  be  energetic  to  prove  effective,  anaesthesia 
ought  to  be  induced.  Should  ether  be  employed  for  this  purpose,  hydro- 
chloric acid  or  the  acid  solution  of  mercuric  nitrate  would  be  selected  of 
course. 

In  the  early  stages  these  agents  are  to  be  applied  to  the  inside  of  the 
cheek,  so  as  to  destroy  all  the  tissue  diseased,  if  practicable,  and  expose 
a  healthy  surface  for  granulation.  Should  the  exterior  of  the  cheek 
become  implicated  before  cauterization  has  been  performed  or  in  spite 
of  it,  it  is  customary  to  destroy  the  tissues  from  the  exterior,  including  a 
zone  of  apparently  healthy  surrounding  tissue.  As  the  gangrene  extends, 
the  cauterization  is  to  be  repeated  twice  daily  or  even  more  frequently. 
After  cauterization  the  parts  are  dressed  with  antiseptic  lotions,  and  anti- 
septic injections  or  douches  are  to  be  used  frequently  during  day  and 
night  to  wash  out  the  mouth  and  keep  it  as  clear  as  possible  from 
detritus. 

Meigs  and  Pepper  report  beneficial  results  from  the  topical  use  of 
undiluted  carbolic  acid,  followed  by  a  solution  of  the  same,  one  part  in 
fifty  of  water,  frequently  employed  as  a  mouth-wash.  The  progress  of 
the  sloughing  was  checked  and  the  putridity  of  the  unseparated  dead 
tissue  completely  destroyed  in  the  two  cases  mentioned  by  them,  one  of 
which  recovered  quickly  without  perforation  of  the  cheek.  Gerhard  pre- 
ferred undiluted  tincture  of  the  chloride  of  iron ;  Condie,  cupric  sul- 
phate, thirty  grains  to  the  ounce.  Bismuth  subnitrate  has  recently  been 
lauded  as  a.  topical  remedial  agent.^ 

The  mouth  should  be  frequently  cleansed  by  syringing,  douching, 
spraying,  or  washing  with  disinfectant  solutions,  such  as  chlorinated  soda 
liquor,  one  part  to  ten ;  carbolic  acid,  one  to  twenty.  Lemon-juice  is 
sometimes  an  agreeable  application,  as  in  some  other  varieties  of  stoma- 
titis. Constitutionally,  tonic  and  supporting  treatment  is  demanded, 
even  in  those  instances  where  the  appetite  is  well  maintained  and  the 

1  Maguire,  Medical  Record  N.  F.,  Feb.  3,  1883. 
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genenil  health  apparently  well  conserved.  Soups,  milk,  semi-solid  food, 
egg-nog,  egg  and  wine,  wine  whey,  milk  punch,  finely-minced  meat, 
should  be  administered  as  freely  as  the  state  of  the  digestive  functions 
will  permit.  If  necessary,  resort  should  be  had  to  nutritive  enemata. 
Quinia  and  tincture  of  chloride  of  iron  are  the  medicines  indicated. 
When  sufficient  alcohol  cannot  be  given  with  the  food,  it  should  be 
freely  exhibited  in  the  most  available  form  by  the  mouth  or  by  the 
rectum.  The  apartment  should  be  well  ventilated,  the  linen  frequently 
changed,  the  discharges  promptly  removed. 


Toxic  Stomatitis. 

DEFrNTTiON. — An  inflammation  of  the  interior  of  the  mouth  due  to 
poisoning,  especially  by  drugs,  and  chiefly  by  mercury,  copper,  and  phos- 
phorus. 

Mercurial  Stomatitis. 

Definition.- — An  inflammation  of  the  mucous  membrane  of  the 
mouth,  eventually  ulcerating,  the  result  of  systemic  poisoning  by  the 
absorption  of  mercury. 

Synonyms. — Stomatitis  mercurialis;  Mercurial  ptyalism,  Ptyalismus 
mercurialis;  Mercurial  salivation,  Salivatio  mercurialis. 

Etiology  — Predisposing  and  Exciting  Causes. — Special  vulnerability 
to  the  toxic  influence  of  mercury,  and  special  proclivity  to  inflammatory 
affections  of  the  mouth  and  the  organs  contained  therein,  are  the  pre- 
disposing causes  of  mercurial  stomatitis.  The  exciting  cause  is  the 
absorption  of  mercury  into  the  tissues  of  the  organism.  The  suscepti- 
bility of  healthy  adults  is  much  greater  than  that  of  healthy  children. 
The  susceptibility  of  adults  varies  very  greatly.  Constitutions  dete- 
riorated by  prolonged  disease,  undue  exposure,  and  the  like  are  much 
more  promptly  influenced  in  consequence.  Tuberculous  subjects  do  not 
bear  mercury  well. 

Idiosyncratic  susceptibility  to  toxaemia  by  mercurial  preparations  is 
now  and  then  encountered  in  practice,  and  instances  have  been  published  * 
in  which  fatal  results  have  ensued,  after  prolonged  suffering,  from  the 
incautious  administration  of  a  single  moderate  dose  of  a  mercurial  drug. 

Until  comparatively  recent  years  the  most  common  cause  of  mercurial 
poisoning  was  the  excessive  employment  of  mercurial  medicines,  whether 
by  ingestion,  inunction,  or  vapor  bath.  Topical  cauterization  with  acid 
solution  of  mercuric  nitrate  is  likewise  an  infrequent,  and  usually  an  acci- 
dental, cause  of  the  affection.  Elimination  of  the  mercury  by  way  of 
the  mucous  glands  of  mouth  and  the  salivary  glands  proper  excites  the 
stomatitis  in  these  instances.  An  entirely  different  series  of  cases  occur 
in  artisans  exposed  to  handling  the  metal  and  its  preparations  or  to 
breathing  its  vapor  or  its  dust.     In  these  instances  the  poison  may  gain 

^  For  example,  see  in  Watson's  Practice  of  Physic  a  case  of  furious  salivation  following 
one  administration  of  two  grains  of  calomel  as  a  purgative,  the  patient  dying  at  the  end 
of  two  years,  worn  out  by  the  effects  of  the  mercury  and  having  lost  portions  of  the  jaw- 
l)one  by  necrosis. 
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entrance  iuto  the  absorbent  system  by  the  skin,  the  mucous  membranes 
of  the  nose,  mouth,  and  throat,  the  stomach,  or  the  lungs.  No  matter  what 
care  may  be  exercised  in  cleansing  the  hands,  it  is  often  impossible  to 
prevent  occasional  transference  of  the  noxious  material  from  fingers  to 
throat,  or  to  thoroughly  free  the  finger-tips  under  the  nails.  The  avoca- 
tions entailing  the  risks  of  mercurial  stomatitis  comprise  quicksilver- 
mining,  ore-separating,  barometer-  and  thermometer-making,  gilding,  hat- 
making,  manufacturing  of  chemicals,  and  exhausting  the  globes  employed 
in  certain  forms  of  electric  illumination.^  The  slow  absorption  of  mercury 
into  the  bodies  of  artisans  induces  in  addition  serious  constitutional  nerv- 
ous disturbances — tremors,  palsy,  etc. 

Symptomatology,  Course,  Duration,  Terminations,  Complica- 
tions, AND  Sequels. — The  principal  subjective  symptoms  of  mercurial 
stomatitis  are — characteristic  fetor  of  the  breath,  sore  gums  and  mouth, 
continuous  nauseous  metallic  brassy  or  coppery  taste,  and  profuse  sal- 
ivation. 

At  first  the  mouth  feels  parched  and  painful,  the  gums  tender,  the 
teeth,  the  lower  incisors  especially,  set  on  edge.  Soon  the  gums  become 
swollen,  and  when  touched  with  the  tongue  seem  to  have  receded  from 
the  necks  of  the  teeth,  which  thereby  appear  to  be  longer  than  usual. 
The  gums  feel  quite  sore  when  pressed  upon  with  the  finger  or  when  put 
on  the  stretch  by  clashing  the  rows  of  teeth  against  each  other.  This 
sort  of  soreness  is  often  watched  for  in  the  therapeutic  administration  of 
mercurials  purposely  given  to  "  touch  the  gums,^^  as  an  indication  that 
the  system  is  under  the  influence  of  the  drug.  It  is,  therefore,  one  of 
the  earliest  indications  of  mercurial  poisoning,  but  if  not  sought  for  it 
may  elude  attention  until  after  the  mouth  has  become  sore  a  little  later. 
The  pain  in  the  mouth  is  augmented  by  efforts  of  mastication  and  expec- 
toration, and  may  be  associated  with  pains  at  the  angle  of  the  lower  jaw 
or  extending  along  the  domain  of  the  third  or  of  the  third  and  second  divis- 
ions of  the  distribution  of  the  fifth  cerebral  nerve.  Mastication  of  solid  food 
is  often  unendurable.  Constitutional  manifestations  become  evident  about 
this  time  in  increased  heat  of  skin,  acceleration  of  pulse,  furred  tongue, 
dry  mouth,  great  thirst,  and  loss  of  appetite.  The  dryness  of  the  mouth 
does  not  last  long,  but  is  soon  followed  by  hypersalivation,  one  of  the 
characteristic  phenomena  of  the  disorder.  The  saliva  secreted,  often  acid 
in  reaction,  varies  greatly  in  quantity,  which  is  usually  proportionate  to 
the  severity  of  the  case.  It  is  secreted  night  and  day,  sometimes  to  the 
amount  of  several  pints  in  the  twenty-four  hours — in  moderately  severe 
cases  to  the  amount  of  from  one  to  two  pints  in  that  space  of  time.  It 
is  limpid  or  grayish,  mawkish  or  somewhat  fetid,  and  reacts  readily  to 
the  simplest  tests  for  mercury.  The  salivation  is  almost  continuous, 
sometimes  quite  so.  The  patient  soon  becomes  unable  to  endure  the 
fatigue  of  constant  expectoration,  and  the  fluid  then  dribbles  from  his 
mouth  or  runs  ofi^  in  an  unimpeded  slobber.  When  excessive,  the 
patient's  strength  becomes  rapidly  exhausted — in  part  by  impoverish- 
ment of  the  fluids,  in  great  measure  from  the  lack  of  refreshing 
sleep. 

Meanwhile,  the  local  inflammatory  process  extends  from  the  gums  to 
the  floor  of  the  mouth  and  to  the  lips,  and  thence  to  the  tongue  and  the 
^  Med.  and  Surg.  Reporter,  Philada.,  Dec,  30,  1883,  p.  734. 
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cheeks.  The  salivary  glands  are  in  a  state  of  inflammation  likewise,  but 
rather  in  consequence  of  direct  irritation  in  the  elimination  of  the  poison 
through  their  channels  than  by  extension  of  the  stomatitis  along  their 
ducts.  The  lymphatic  glands  of  the  lower  jaw  become  engorged  and 
tender.  Mastication,  deglutition,  and  articulation  all  become  impeded 
mechanically  by  tumefaction  of  the  tissues. 

In  some  instances  the  glossitis  is  so  great  that  the  tongue  protrudes, 
thereby  impeding  respiration  and  even  threatening  suffocation.  In  some 
cases  oedema  of  the  larynx  has  been  noted,  threatening  suffocation  from 
that  cause.  Should  the  inflammatory  process  extend  along  the  pharynx 
to  the  Eustachian  tubes,  deafness  and  pains  in  the  ears  will  become  addi- 
tional symptoms. 

The  subsequent  progress  of  unarrested  mercurial  stomatitis  is  that  of 
ulcerous  stomatitis. 

Should  gangrene  of  the  mucous  membrane  take  place,  there  will  be 
great  fetor  from  the  mouth,  and  some  danger  of  hemorrhage  on  detach- 
ment of  the  sloughs  should  the  process  be  taking  place  in  the  direction 
of  vessels  of  some  calibre.  Necrosis  of  the  inferior  maxilla  entails  con- 
tinuance of  the  disagreeable  local  symptoms  until  the  discharge  in  frag- 
ments or  in  mass  of  the  dead  portions  of  bone. 

In  the  earlier  stages  of  the  attack  the  constitutional  symptoms  may  be 
sthenic.  Fever,  cephalalgia,  and  the  usual  concomitants  of  pyrexia, 
however,  soon  give  way  to  the  opposite  condition  of  asthenia.  Exhausted 
by  the  excessive  salivation,  and  unable  to  repair  waste  by  eating  or  sleep- 
ing, the  sufferer  soon  passes  into  a  condition  of  hopeless  cachexia.  Those 
who  survive  remain  cachectic  and  feeble  for  a  long  time — some  of  them 
disfigured  for  life  by  various  cicatrices  between  cheeks  and  jaw,  by  loss 
of  teeth  or  of  portions  of  the  jaw-bone. 

The  duration  of  mercurial  stomatitis  varies  with  the  susceptibility  of 
the  patient,  the  intensity  of  the  toxaemia,  and  the  character  of  the  treat- 
ment. Mild  cases  may  get  well  in  a  week  or  two ;  severe  cases  may 
continue  for  weeks,  and  even  months ;  extreme  cases  have  persisted  for 
years.     Even  moderate  cases  occasionally  resist  treatment  for  weeks. 

Under  the  improved  therapeutics  of  the  present  day  mercurial  stom- 
atitis almost  always  terminates  in  recovery,  especially  if  it  receive  early 
and  prompt  attention.  Neglected  or  improperly  managed,  it  may  termi- 
nate in  serious  losses  of  tissue  in  gums,  cheeks,  teeth,  and  bone,  leaving  the 
parts  much  deformed  and  the  patient  in  a  permanently  enfeebled  condition. 

Erysipelas,  metastatic  abscesses,  inflammations,  pysemia,  or  colliquative 
diarrhoea  may  be  mentioned  as  complications  which  may  prove  sufficiently 
serious  to  produce  death,  independently  of  the  virulence  of  the  primary 
stomatitis. 

Pathology  and  Morbid  Anatomy. — Mercurial  stomatitis  is  an 
ulcerative  process  attended  with  an  excessive  flow  of  saliva  containing 
mercury.  It  has  a  tendency  to  terminate  in  destruction  and  exfoliation 
of  the  mucous  membrane  of  the  gums  and  other  tissues  attacked,  and 
eventually  in  necrosis  of  the  jaw-bone.  The  detritus  is  found,  micro- 
scopically, to  consist  of  granular  masses  of  broken-down  tissue,  swarming 
with  bacteria  and  micrococci,  and  containing  some  blood-cells  and  many 
pus-cells.     In  some  instances  micrococci  have  been  detected  in  the  blood. 

The  disease  usually  begins  in  the  gums  of  the  lower  incisors,  and 
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extends  backward,  often  being  confined  to  one  side  of  the  jaw.  The 
gums,  first  swollen  and  then  livid,  become  separated  from  the  necks  of 
the  teeth.  Their  edges  undergo  ulceration.  The  ulcers  are  surrounded 
by  fungous  margins,  pale  or  red,  which  bleed  on  the  slightest  contact, 
and  some  become  covered  with  grayish-yellow  detritus.  The  ulcera- 
tion extends  in  depth,  destroying  the  supports  of  the  teeth,  so  that  they 
become  loosened  and  even  detached.  The  inflammatory  process  extends 
to  the  lips,  the  cheek,  and  the  tongue,  which  undergo  tumefaction  and 
exhibit  the  impressions  of  the  teeth  in  grayish  opalescent  lines  or  festoons 
of  thickened  epithelium  at  the  points  of  pressure.  The  glossitis  may 
become  intense.  It  is  almost  always  present,  to  some  extent,  as  a  super- 
ficial or  mucous  glossitis.  Occasionally  acute  cedematous  glossitis  has 
ensued,  and  such  cases  sometimes  terminate  fatally.  Ulceration  takes 
place  in  these  structures  similar  to  that  which  has  taken  place  in  the 
gums.  If  not  arrested,  gangrenous  destruction  ensues,  not  only  in 
these  tissues,  but  beneath  them.  Thus,  the  teeth  become  loosened,  and 
even  detached ;  the  jaw-bones  themselves  may  become  bared,  necrosed, 
and  in  part  exfoliated ;  and  the  cheeks  undergo  partial  destruction  by 
gangrene.  Sometimes  the  inflammation  descends  to  the  larynx,  and  this 
may  produce  cedematous  infiltration  of  the  loose  connective  tissue  of  that 
structure.  Sometimes  it  mounts  the  pharynx  and  reaches  the  orifices  of 
the  Eustachian  tubes.  The  salivary  glands  become  swollen  and  discharge 
great  quantities  of  fluid,  as  detailed  under  Symptomatology.  The  retro- 
maxillary  and  submaxillary  lymphatic  glands  become  enlarged  by 
inflammatory  action. 

Diagnosis. — In  the  earliest  stages  the  inflammation  of  the  gums  in 
mercurial  stomatitis  cannot  be  distinguished  from  that  which  takes  place 
in  other  forms  of  ulcerative  stomatitis.  The  fetor  of  the  breath,  how- 
ever, the  profuse  salivation,  and  the  chemical  reaction  of  the  saliva, 
together  with  the  history  of  exposure  to  mercury,  soon  place  the  nature 
of  the  case  beyond  doubt.  Similar  results  following  poisonings  by 
copper  salts  and  by  phosphorus  are  differentiated  by  the  history  of  the 
special  exposure. 

Prognosis. — In  mild  cases  the  prognosis  is  favorable,  provided  further 
exposure  to  the  cause  can  be  avoided.  This  holds  good  almost  invariably 
in  cases  due  to  over-medication  with  mercurials,  but  is  far  less  applicable 
to  cases  in  artisans,  the  result  of  prolonged  exposure  to  the  poisonous 
influences  of  mercury  and  its  slow  absorption.  On  the  whole,  the  affec- 
tion is  much  less  serious  than '  formerly,  both  because  it  can,  in  great 
measure,  be  guarded  against  by  proper  prophylaxis  in  risky  vocations, 
and  because  its  treatment  has  been  made  much  more  efficient.  In  severe 
cases  serious  results  may  ensue  despite  the  most  judicious  treatment,  and 
convalescence  is  usually  very  slow,  weeks  often  elapsing  before  solid  food 
can  be  chewed  without  pain  or  without  injury  to  the  gums. 

When  death  ensues,  it  may  be  by  asthenia,  erysipelas,  pneumonia, 
pyaemia,  or  colliquative  diarrhoea. 

Treatment. — Mercurial  stomatitis  may  sometimes  be  prevented  by 
the  administration  of  potassium  chlorate  during  exposure.  Mild  cases 
following  the  administration  of  mercurials  often  subside  upon  mere  with- 
drawal of  the  drug.  Should  spontaneous  subsidence  not  take  place, 
the  administration  of  potassium  chlorate  every  few  hours,  in  doses  of 
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from  thirty  to  sixty  grains  or  more  in  the  twenty-four  hours,  soon  effects 
amelioration,  which  promptly  terminates  in  recovery..  The  characteristic 
fetor  often  ceases  within  twelve  hours'  use  of  this  drug.  Should  the 
inflammatory  manifestations  be  severe,  a  few  leeches  applied  beneath  the 
edge  of  the  lower  jaw,  followed  by  a  poultice  enveloping  the  neck  to 
promote  further  flow  of  blood,  often  affords  prompt  relief  (Watson). 
Lead  acetate  (ten  grains  to  the  ounce  of  water)  and  iodine  (half  a 
fluidrachm  of  the  compound  tincture  to  the  ounce  of  water)  are  useful  as 
gargles  and  washes.  When  the  result  of  slow  poisoning,  elimination  of 
the  mercury  by  sulphur  vapor  baths  and  the  administration  of  small 
doses  of  potassium  iodide  are  recommended. 

Cauterization  of  the  ulcerated  surfaces  is  sometimes  serviceable,  silver 
nitrate  or  hydrochloric  acid  (Ricord),  or  chromic  acid  1  :  5  (Butlin, 
Canquil),  being  used  for  the  purpose. 

Opium  in  decided  doses  is  indicated  for  the  relief  of  pain.  It  may 
be  added  with  advantage  to  detergent  and  disinfective  mouth-washes 
(potassium  chlorate,  sodium  borate,  creasote-water,  saponified  emulsion 
of  coal-tar,  tincture  of  cinchona,  tincture  of  myrrh,  etc.),  the  use 
of  which  should  form  an  important  part  of  the  treatment.  Watson 
highly  recommended  a  wash  of  gargle  of  brandy  and  water,  1:4  or  5. 
In  severe  cases  difiiculty  is  encountered  in  maintaining  effective  alimenta- 
tion. When  mastication  is  not  impracticable,  soft-boiled  egg  and  finely- 
chopped  raw  beef  may  be  given.  When  the  patient  cannot  chew  at  all, 
resort  is  confined  to  milk,  soups,  and  the  juice  of  beef.  Nourishing 
enemata  should  be  administered,  as  in  all  affections  where  it  becomes 
impracticable  to  sustain  the  patient  by  way  of  the  mouth.  Tonics  and 
stimulants  are  indicated  to  avoid  debility  from  the  excessive  salivation 
and  its  sequelae — quinia,  coffee,  wine,  and  alcohol,  the  first,  if  required, 
by  hypodermatic  injection,  all  of  them  by  enema  if  necessary. 

Glossitis  and  oedema  of  the  larynx  may  require  the  surgical  procedures 
often  necessary  when  they  occur  under  other  circumstances. 

Other  forms  of  toxic  stomatitis  hardly  require  special  elucidation. 


Abnormalities  and  Vices  of  Conformation  of  the  Tongue. 

Apart  from  the  anomalies  presented  in  monsters,  there  are  a  few  con- 
genital abnormalities  of  the  tongue  with  which  it  becomes  the  accoucheur 
at  least  to  be  familiar,  as  their  presence  may  interfere  materially  with  the 
nutrition  of  the  infant,  whether  nursed  or  spoon-fed. 

Congenital  Deficiency  of  the  Tongue. — A  considerable  portion 
of  the  tongue  may  be  wanting  anteriorly,  comprising,  in  some  instances, 
the  entire  free  portion  of  the  organ.  The  stump  then  presents  as  a  single 
or  a  bifid  protuberance  of  variable  size.  In  some  instances  considerable 
power  of  movement  exists,  and  even  conservation  of  taste.  Suction  and 
deglutition  are  both  practicable.  When  the  child  grows  it  can  speak, 
though  with  a  certain  amount  of  difficulty.  A  few  cases  are  on  record, 
however,  of  ability  to  speak  without  any  evidence  of  a  tongue  above  the 
floor  of  the  mouth. 

An  instance  of  lateral  deficiency  has  been  observed  by  Chollet,^  the 
*  Demarquaj,  Diet,  de  Mid.  et  de  Chir.  prat.,  xx.  p.  130. 
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deficient  half  being  represented  merely  by  the  two  layers  of  the  lingual 
mucous  membrane,  without  any  intervening  muscular  substance. 

Bifid  tokgue,  separate  investment  of  the  two  sides,  has  been  occa- 
sionally observed  in  connection  with  similar  arrest  of  development  in  the 
lower  jaw  and  other  organs. 


Ankyloglossia. 

Definition. — An  abnormal  attachment  or  adhesion  of  some  portion 
of  the  tongue  to  some  portion  of  the  surrounding  structures  of  the  mouth. 

Synonym. — Tongue-tie. 

Pathology  and  Moebid  Anatomy. — The  ordinary  form  of  tongue- 
tie  consists  in  an  abnormal  development  of  the  frenum  of  the  tongue,  the 
anterior  vertical  portion  of  the  duplicature  of  mucous  membrane  which 
connects  the  lower  surface  of  the  raph6  of  the  tongue  with  the  floor  of  the 
mouth.  The  tongue  canndt  be  extended  beyond  the  lips.  Suction  is 
interfered  with  in  some  cases.  If  not  remedied  spontaneously  or  by 
surgical  interference,  mastication  and  articulation  may  become  seriously 
impeded. 

Other  forms  of  ankyloglossia,  congenital  and  acquired,  possess  special 
interest  from  surgical  points  of  view  mainly. 

Diagnosis. — Inspection  and  digital  exploration  readily  reveal  the 
nature  of  the  restriction  in  the  movements  of  the  tongue  and  the  size  of 
the  frenum. 

Prognosis. — The  prognosis  is  good,  the  difficulty  being  susceptible 
of  relief  by  division  of  a  portion  of  the  constricting  frenum.  Accidents 
have  been  reported  following  the  operation,  the  occasional  occurrence  of 
which  should  be  borne  in  mind.  These  are  hemorrhage,  which  is  not 
dangerous  except  in  the  prolonged  absence  of  some  one  competent  to 
restrain  it  should  it  be  extreme ;  and  retroversion  of  the  tongue,  an  acci- 
dent which  has  been  known  to  prove  fatal  by  occluding  the  orifice  of  the 
larynx  (Petit). 

Treatment. — Slight  cases  rarely  need  operation ;  but  when  the  move- 
ments of  the  tongue  are  restricted  by  a  very  short  and  deep  frenum  its 
division  becomes  necessary.  The  operation  is  usually  performed  with 
scissors,  the  ranine  arteries  being  protected  by  means  of  a  fissured  plate 
of  metal  (Petit),  such  as  has  long  been  used  as  a  handle  to  the  ordinary 
grooved  director  of  the  physiciaiJs  pocket-case.  The  cut  should  be  more 
extensive  in  the  lateral  directions  of  the  fold  than  antero-posteriorly. 
After-treatment  is  rarely  necessary,  unless  annoying  hemorrhage  is  pro- 
duced by  movements  of  suction.  Compression  between  the  fingers,  main- 
tained for  a  number  of  minutes,  suffices  to  restrain  the  hemorrhage  in 
most  instances.  When  this  fails,  recourse  may  be  had  to  cauterization 
with  the  point  of  a  heated  iron  or  some  other  form  of  actual  cautery. 


Macroglossia. 

Definition. — Hypertrophy  of  the  tongue. 

Synonyms. — Megaloglossia,  Glossoptosis,  Prolapsus  linguae,  Linsrua 
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propendula,  Chronic  prolapse  of  the  tongue,  Chronic  intumescence  of  the 
tongue. 

History. — This  rare  affection  has  been  long  known,  the  first  cases  on 
record  being  in  the  works  of  Galen.  Other  cases  have  been  recorded  by 
Celsus  and  Avicenna.  Among  more  modern  recorders  may  be  mentioned 
Scaliger  (1570),  Bartholin  (1680),  Benedict  and  Pencer;  among  recent 
recorders,  Lassus,^  Percy ,^  Harris,^  Humphrey,''  Gayraud,^  W.  Fairlie 
Clarke,®  JBryant,^  and  the  French  dictionaries  in  present  process  of  pub- 
lication ;  to  all  of  which  the  reader  is  referred  for  bibliographic,  descrip- 
tive, and  illustrative  details. 

Etiology. — This  affection  is  usually  congenital,  at  least  to  a  certain 
extent,  and  augments  with  the  growth  of  the  child.  It  has  been  attrib- 
uted, on  apparently  insufficient  grounds,  to  injury  received  during  par- 
turition. It  is  probably  intra-uterine  in  origin.  Though  encountered 
in  both  sexes,  the  majority  of  recorded  cases  have  been  in  females.  In 
summing  up  these  observations,  it  appears  that  the  affection  often  attracts 
little  or  no  attention  until  dentition  is  in  progress.  The  hypertrophy 
begins  to  augment  rapidly  during  the  second  or  third  year  of  age,  or  a 
year  or  two  later  in  some  cases. 

The  gradual  increase  of  the  congenital  deformity  during  infancy  has 
been  attributed  to  hypernutrition  from  local  irritation  produced  by 
habits  of  sucking  on  the  organ,  induced,  in  some  subjects,  by  forcible 
efforts  at  suction  from  a  short  nipple.  Similarly,  the  rapid  augmentation 
of  volume  noted  as  occurring  during  the  period  of  dentition  or  a  little 
later  has  been  attributed  to  hypernutrition  excited  by  irritation  suffered 
by  the  protruding  organ  from  the  lower  row  of  teeth.  Cases  commencing 
at  this  age  have  been  supposed  to  be  due  exclusively  to  tongue-sucking. 
In  some  instances,  due  to  this  cause  apparently,  the  deformity  is  asso- 
ciated with  idiocy  (Lawson®).  Convulsions,  epileptic  seizures,  and 
whooping  cough  have  been  regarded  by  some  writers  as  occasional  causes 
of  the  deformity.  Indeed,  idiocy  and  cretinism  are  not  infrequent  coas- 
sociates  with  the  deformity  (Parrot^).  It  has  been  observed  likewise  in 
anencephalous  monsters  (Brissot,  idem). 

Symptoms,  CouESE,  Duration,  Terminations,  Complications,  and 
Sequel JG. — The  prominent  symptom  of  macroglossia  is  the  enlarged 
tongue  protruding  beyond  the  mouth.  The  resemblance  of  the  pro- 
truding tongue  of  a  child  with  macroglossia  to  the  tongue  hanging  from 
the  mouth  of  a  calf  gave  rise  to  the  name  lingua  vitulina  by  which  it 
has  sometimes  been  designated.  In  some  instances,  where  the  enlarge- 
ment is  but  moderate,  the  organ  can  be  retained  within  tlie  mouth. 
When  bilateral,  the  enlargement  may  be  symmetrical,  or  may  interest  one 
side  of  the  tongue  more  than  the  other.  When  the  enlargement  is  con- 
fined to  the  free  portion  of  the  tongue,  it  interferes  little  with  respiration 
and  with  movements  of  suction.  When  occupying  the  base  of  the  organ, 
it  may  seriously  embarrass  respiration,  and  even  produce  suffocation  in 

•  Memoire  de  rimiitvt  National,  18 — ,  an  VI.  t.  i.  "  Diet.  Sci.  Med.,  t.  xxvii. 
»  Am.  Jmim.  Med.  Sci.,  vol.  vii.,  1830,  p.  17;  vol.  xx.,  1837,  p.  15— both  illustrated. 

•  Trans.  Med.-Chir.  Soc.  London,  1853,  p.  113. 

'  Thtse  de  Montpelli^r,  No.  68,  1865.  •  Diseases  of  the  Tongue,  London,  1873. 

» "Surgical  Aflections  of  the  Tongiie,"  Ouy's  Hosp.  Reports,  1883,  p.  102  et  seg. 

•  Trans.  Clin.  Soc.  London,  vol.  v,  p.  158. 

•  Gaz.  MM.  Pam,  Dec.  10  and  17,  1881  ;  Lnnd.  Med.  Record,  Mar.  15,  1882,  p.  113. 
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some  instances  (Clarke).  The  mouth  being  maintained  open,  saliva 
dribbles  away  constantly  except  during  alimentation.  Thirst  is  often 
very  great  in  consequence  of  this,  and  of  the  desiccation  of  the  tongue 
and  of  the  walls  of  the  mouth  by  the  unmodified  air  to  which  they  are 
continuously  exposed.     The  tongue  is  usually  free  from  pain. 

In  some  subjects,  although  the  tongue,  left  to  itself,  protruded  consid- 
erably, it  has  been  found  quite  practii^able  to  maintain  it  within  the  cavity 
of  the  mouth  by  means  of  bandages  or  other  appliances  secured  to  the 
back  and  top  of  the  head.  These  bandages  are  removed  from  time  to 
time  to  give  relief  from  the  restraint  and  to  permit  food  and  drink  to  be 
taken.  Systematic  compression,  indeed,  has  been  induced  in  this  way  in 
some  instances,  and  has  produced  considerable  diminution  in  the  size  of 
the  organ — sufficient  to  maintain  its  concealment  without  the  aid  of  an 
appliance.  When  the  tongue  cannot  be  retained  within  the  mouth  the 
patient  becomes  unable  to  close  the  jaws.  Hence  saliva  dribbles  con- 
stantly, save  when  food  or  drink  is  being  taken.  The  protruded  portion 
of  the  tongue  undergoes  a  livid  discoloration,  sometimes  diffuse,  sometimes 
disseminated.  Though  sometimes  remaining  comparatively  soft  in  tex- 
ture, it  usually  becomes  hard,  dry,  rough,  fissured,  ulcerated  and  sanious, 
covered  with  desiccating  layers  of  mucus  and  epithelium,  and  marked  by 
indentations  made  by  the  edges  of  the  teeth,  which  sometimes  seem  almost 
to  strangle  it.  Mastication,  deglutition,  and  articulation  often  become  very 
difficult,  and  respiration  also,  but  less  frequently.  The  lower  lip  becomes 
much  everted.  The  larynx  and  hyoid  bone  become  drawn  upward  and 
forward  by  the  weight  of  the  organ.  The  configuration  of  the  lower 
jaw  undergoes   considerable 

change,   and   the    teeth    be-  Fig.  14. 

come  pressed  out  of  position. 
Dislocation  of  the  jaw  from 
this  cause  has  been  noticed 
(Chalk  1). 

These  symptoms  undergo 
aggravation  with  the  growth 
of  the  subject,  and,  while  pre- 
senting general  features  of 
resemblance  in  all  cases,  vary 
considerably  in  individual  in- 
stances. Great  difficulty  is 
encountered,  as  a  rule,  in 
taking  food,  and  mastication 
has  to  be  performed  very 
slowly.  In  some  instances 
mastication  can  be  performed 
satisfactorily  by  the  molars, 
owing  to  a  compensatory 
curvature  of  the  lower  jaw, 
even  though  the  anterior  por- 
tions of  the  jaw  may  remain 
permanently  separated  (Har- 
ris).    Some  patients  get  along  by  using  their  fingers  to  push  the  bolus  far 


Chronic  Intumescence  of  the  Tongue  (Harris). 


Trans.  Path.  Soc.  London,  vol.  viii.  p.  305. 
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enough  back  to  permit  of  its  deglutition.  Some  have  used  a  cup  with  a 
long  tube  slightly  curved  to  convey  fluids  to  the  back  part  of  the  mouth 
for  a  similar  purpose.  Some  have  been  systematically  fed  by  means  of  a 
catheter  passed  through  a  nasal  passage  and  thus  on  into  the  oesophagus. 
The  difficulties  in  nourishing  patients  reduce  some  of  them  to  extreme 
emaciation. 

Notwithstanding  all  these  drawbacks,  quite  a  number  of  cases  are  on 
record  where  the  patients  have  reached  well  into  adult  life  before  being 
submitted  to  radical  measures  for  relief.     One  patient  is  recorded  as  hav- 
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Hypertrophy  of  the  Tongue  (Harris),  before  operation  and  after. 
A,  odontolith. 

ing  reached  the  age  of  eighty,  having  worn  for  sopie  sixty-five  years  a 
silver  shield  to  conceal  her  deformity  (Clarke). 

Pathology  and  Pathological  Anatomy. — The  hypertrophy  may 
involve  all  the  structures  of  the  tongue,  but  usually  implicates  the  mus- 
cular tissue  especially  (S^dillot,  Paget,  Bouisson).  In  a  case  published 
by  W.  Fairlie  Clarke  it  was  found  on  microscopic  examination  that  the 
papillae  as  well  as  the  mucous  and  submucous  tissues  were  somewhat 
enlarged  and  thickened,  while  the  bundles  of  muscular  fibre  were  slightly 
coarser  than  natural.  Maas  reports  a  unilateral  case  of  macroglossia  in 
a  male  child  two  months  of  age  associated  with  hyperdevelopment  of  the 
entire  left  side  of  the  body.^  In  some  instances  the  blood-vessels  and 
lymphatics  are  chiefly  involved  (Virchow,  Billroth,  Maas),  two  cases  of 
which  have  been  described  by  Virchow  as  cavernous  lymphatic  tumors. 

Hilliard  reports^  a  congenital  case  from  vicious  growth,  removed  at 
fourteen  months  of  age.  Micro.scopic  sections  showed  llie  large  lacunae 
filled  with  corpuscles,  blood-pigment  in  different  stages  of  degeneration, 

'  Arch.  klin.  Chir.,  p.  413,  Bd.  xiii.  Heft  :\. 
» BnL  Med.  Joum.,  Nov.  26,  ISTO.  p.  691. 
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and  the  papillae  much  hypertrophied.  Winiwarter^  reports  a  congenital 
macroglossia  associated  with  congenital  cysts  of  the  neck. 

Sometimes  there  is  very  little  true  muscular  hypertrophy,  as  in  a  case 
quoted  by  Bryant  which  was  presented  to  the  Pathological  Society  of 
London  in  1872  by  M.  H.  Arnott.  In  this  specimen  the  epithelial  cov- 
ering was  very  thick  and  the  papillae  enlarged.  The  blood-vessels  were 
larger  than  usual,  and  there  were  large  irregular  spaces,  thin-walled  and 
filled  with  blood  or  clear  fluid.  "A  few  vesicular  bodies  which  may  have 
been  enlarged  lymphatics  were  also  present  '^ — probably  cross-sections  of 
lymphatic  vessels. 

The  size  that  may  be  attained  even  in  young  children  seems  incredible, 
three  and  four  inches  protruding  from  the  mouth  in  some  instances.  The 
free  portion  is  more  bulky  than  the  intra-oral  portion.  One  case  reported 
"as  thick  as  an  arm  '^  probably  refers  to  the  arm  of  the  child.  As  a  rule, 
both  sides  of  the  tongue  are  involved ;  exceptionally,  the  affection  is  uni- 
lateral. 

In  most  instances  the  hypertrophy  occupied  the  free  portion  of  the 
tongue  chiefly,  the  base  of  the  organ  having  been  implicated  in  but  a  few. 

DiAGis^osis. — The  presence  of  the  tongue  outside  of  the  mouth  speaks 
for  itself  (Figs.  14  and  15).  The  age  of  the  patient,  usually  a  young 
child,  the  history  of  the  case  if  it  present  in  the  adult,  suffice  to  differ- 
entiate macroglossia  from  the  tumefaction  of  glossitis  on  the  one  hand 
and  from  certain  protruding  tumors  and  malignant  diseases  on  the  other. 
Hypertrophy  of  the  tongue  following  chronic  glossitis,  syphilitic  or  non- 
specific, must  not  be  confounded  with  the  congenital  or  idiopathic  affec- 
tion under  consideration. 

Prognosis. — The  prognosis  is  good  as  to  relief  from  the  deformity, 
provided  the  patient  is  submitted  to  surgical  interference,  and  the  prog- 
nosis of  the  operation  depends  upon  the  procedure  selected.  Sometimes 
additional  operations  are  requisite  to  remedy  the  defects  the  lower  jaw 
has  sustained  by  prolonged  depression.  In  comparatively  young  adults 
restoration  of  its  position,  configuration,  and  function  seems  likely  to 
result  spontaneously  after  the  protruding  portion  of  the  tongue  has  been 
removed. 

Treatment. — It  has  been  maintained  (Lassus)  that  the  hypertrophy 
can  be  overcome  by  systematic  compression  of  the  tongue,  by  leeching 
the  tongue,  bandaging  or  strapping  it,  and  forcibly  maintaining  it  in  the 
mouth  by  suitable  retentive  appliances.  While  it  has  been  admitted  that 
this  plan  may  prove  successful  in  cases  of  moderate  enlargement  of  but 
few  years'  duration  and  unaccompanied  with  change  in  the  shape  of  the 
lower  jaw,  the  experience  of  more  recent  observers  has  been  recorded 
as  unfavorable,  at  least  in  pronounced  cases.  Clanny^  succeeded  in  this 
way  with  a  child  five  years  of  age  whose  tongue  protruded  three  inches. 
This  plan  is  said  to  be  very  painful  and  irritating.  It  requires  close  watch- 
ing on  account  of  the  difficulty  of  respiration  which  may  ensue  from  thus 
blocking  up  the  pharynx.  It  has  been  advised  as  a  useful  and  sometimes 
an  essential  preliminary  (Syme)  to  a  radical  procedure  consisting  in  the 
excision  of  a  V-shaped  segment.  This  latter  operation  (Boyer)  has  been 
successfully  performed  by  Howe,  Harris,  Humphry,  Syme,  and  others, 

^  Arch.  klin.  Chir.,  1874,  Bd.  xvi.  Heft  3. 

'  Edinb.  Med.  and  Surg.  Journ.,  1805,  vol.  i.,  cited  by  Clarke. 
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Fredorici^  extended  the  incisions  to  the  very  base  of  the  tongue.  It 
has  been  performed  both  with  knife  and  with  scissors,  the  cut  surfaces 
being  united  with  sutures  after  ligation  or  torsion  of  the  bleeding  vessels. 
Ke-enlargement  ensued  in  one  of  Syme's  cases  operated  upon  in  this  way,^ 
and  likewise  in  a  case  of  Gies,^  requiring  subsequent  excision  of  the  exu- 
berant portions.  Operations  with  the  ligature,  though  sometimes  success- 
ful (Fergusson,*  Hodgson  ^),  may  be  followed  by  fatal  septicaemia  during 
the  slough  (Liston^),  or,  failing  to  strangulate  the  tongue  sufficiently,  may 
require  the  application  of  the  knife,  after  all,  to  affect  the  separation 
(Harris^). 

Excision  with  the  incandescent  loop  of  the  galvano-cautery  seems  to 
be  the  most  suitable  procedure.  Valerani^  operated  in  this  manner  with- 
out the  loss  of  a  drop  of  blood  upon  a  congenital  macroglossia  in  a  child 
seven  months  of  age.  Maas^  operated  in  this  way  on  a  child  two  months 
of  age.  Fairlie  Clarke,  who  removed  a  congenital  macroglossia  with  the 
4craseur  in  a  child  five  months  of  age,  recommends  operation  before  den- 
tition begins^*' — an  opinion  which  appears  to  be  justified  by  the  belief  that 
the  pressure  of  the  teeth  contributes  to  the  subsequent  rapid  enlargement 
of  the  organ.  Nevertheless,  the  operation  may  be  undertaken  at  any  age. 
Several  of  those  already  cited  were  performed  upon  adults,  and  Stephen 
O^Sullivan  "  excised  the  hypertrophied  tongue  of  a  female  sixty-five  years 
of  age. 

Igni-puncture  with  the  thermo-cautery  of  Paquelin  has  been  success- 
fully used  of  late  by  Helferich  and  by  von  Bruns  of  Tiibiugen.^^  In  the 
latter  instance  the  subject  was  five  years  of  age.  Fourteen  punctures 
were  made  from  above  downward  at  intervals  of  about  one  centimeter, 
and  five  were  made  transversely.  Not  a  drop  of  blood  was  lost.  Ou 
the  third  day  secondary  hemorrhage  occurred  from  the  intercommunica- 
tion of  three  of  the  punctures ;  this  was  restrained  by  ferric  chloride, 
and  the  case  went  on  to  a  favorable  conclusion.  Surgical  procedures 
must  constitute  our  sole  therapeutic  reliance.  The  temporary  subsidence 
of  enlargement  under  the  influence  of  mercury  and  the  iodides  seems 
sure  to  be  foUowed,  sooner  or  later,  by  reproduction  of  the  deformity. 
It  is  therefore  a  waste  of  time  to  attempt  cures  by  medication. 


Glossitis. 

Definition. — Inflammation  of  the  tongue. 

The  term  glossitis  is  usually  applied  to  inflammation  of  the  tissues  of 
the  tongue  as  a  whole  (parenchymatous  glossitis),  and  not  to  those  super- 
ficial inflammations  which  exist  associated  with  the  different  varieties  of 


*  Arch.  gen.  de  Med.,  1844 ;  Edinb.  Med.  and  Surg.  Joum.,  p.  528,  vol.  Ixiv.,  1845. 
'  Edinb.  Med.  Joum.,  1857,  vol.  ii.  p.  1057.  » Arch.  klin.  Chir.,  1873,  p.  640. 

*  Practical  Surgery,  London,  5th  ed.,  p.  518. 
»  Trans.  Med.- Chir.  Soc.  London,  1858,  p.  129. 

*  Elements  of  Surgery,  p.  334,  Philada.,  1842. 
'  Am.  Joum.  Med.  Sci.,  vol.  vii.  p.  17. 

*  Gvornale  della  Beale  Accademia  di  Turino,  faac  1518;  London  Med.  Record^  Sept.  1^ 
1876,  p.  408. 

»  Loc.  cit.  "  Lancet,  March  30,  1872,  p,  432, 

"  Dul)lin  Joum.  Med.  Sci.,  Aug.,  1875,  p.  178. 

"  Centbl.  /.  Chir  ;  Med.  Times  and  Oaz.,  Sept.  23,  1883. 
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stomatitis  and  with  other  affections,  and  which  implicate  the  mucous  mem- 
brane and  its  glands  and  papillae  only  (superficial  glossitis).  Superficial 
glossitis,  however,  sometimes  terminates  in  parenchymatous  glossitis.  Pap- 
illae and  glands  are  usually  affected  together  in  superficial  glossitis.  When 
the  inflammation  predominates  in  the  papillae  the  disease  is  often  desig- 
nated as  papillary  glossitis ;  when  in  the  glands,  it  is  often  termed  follic- 
ular glossitis.  Superficial  glossitis,  again,  is  sometimes  manifested  by  the 
eruption  of  vesicles  on  the  tongue,  under  which  circumstance  it  is  often 
denominated  vesicular  glossitis,  sometimes  herpetic  glossitis.  Glossitis 
is  sometimes  restricted  to  a  portion  of  the  tongue  (circumscribed  glos- 
sitis), and  it  sometimes  involves  the  whole  of  the  tongue  (diffuse  glos- 
sitis). Either  form  may  be  unilateral  (hemiglossitis),  though  both  forms 
are  more  frequently  bilateral.     Either  form  may  be  acute  or  chronic. 


Superficial  Glossitis. 

Definition. — An  inflammation  of  the  mucous  membrane  of  the 
tongue,  usually  involving  likewise  both  papillae  and  glands. 

Synonyms. — Catarrhal  glossitis,  Angina  lingualis.  Varieties  :  Papil- 
lary, follicular,  vesicular  (herpetic  and  eczematous),  psoriatic,  ichthyotic. 

Etiology. — Predisposing  and  Exciting  Causes. — It  is  rarely  idio- 
pathic, is  most  frequently  deuteropathic,  and  sometimes  traumatic.  Super- 
ficial deuteropathic  glossitis  usually  occurs  in  connection  with  gastric  and 
gastro-enteric  affections.  It  occurs  likcAvise  in  association  with  stomatitis, 
tonsillitis,  pharyngitis,  many  febrile  affections,  scorbutus,  tuberculosis, 
syphilis,  so-called  psoriasis  and  ichthyosis  of  the  tongue,  carcinoma  of  the 
tongue,  and  the  various  neoplasms  of  the  organ.  Irregular  and  sharp- 
cornered  or  jagged  teeth  often  induce  traumatic  superficial  glossitis. 
Pungent  vapors,  such  as  those  of  chloride  of  ammonium,  so  much  used  of 
late  years  in  the  treatment  of  nasal  catarrhs,  sometimes  produce  a  super- 
ficial traumatic  glossitis,  usually  localized  on  the  superior  surface  of  the 
anterior  portion  of  the  tongue.  Tobacco-smoking,  especially  from  a 
short-stemmed  pipe,  will  likewise  produce  it  occasionally  at  the  point 
where  the  concentrated  smoke  strikes  the  organ.  Attempts  to  drink 
liquids  too  hot,  too  acrid,  or  too  caustic  may  be  mentioned  as  other  occa- 
sional causes.  Nervous  irritation,  such  as  of  the  chorda-tympani  nerve,  is 
attributed  as  a  causal  influence  of  unilateral  vesicular  glossitis,  herpetic 
or  otherwise,  and  as  a  probable  factor  in  other  varieties  of  unilateral 
glossitis.  Eczema  of  the  tongue  may  ensue  as  a  sequel  of  prolonged 
cutaneous  eczema  (De  Mussy^). 

Pathology  and  Moebid  Anatomy. — Superficial  glossitis,  as  indi- 
cated, involves  the  mucous  membrane,  glands,  papillae,  and  epithelium. 
It  is  hardly  necessary  to  dwell  upon  the  pathological  conditions  of  the 
lingual  mucous  membrane  and  its  epithelium  in  gastro-intestinal  and 
febrile  disorders,  as  these  are  described  in  connection  with  the  various 
diseases.  Ordinarily,  the  epithelium  increases  in  thickness,  and  when 
detached,  spontaneously  or  otherwise,  exposes  a  red  and  swollen  mem- 
brane with  erect  papillae.  Sometimes  the  condensed  stratified  layer  of 
epithelium  becomes  dry  and  very  hard.     Under  some  illy-defined  con- 

»  Gaz.  hebd.,  June  22,  1883;  Med.  News,  Aug.  11,  1883,  p.  151. 
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ditions,  tlie  papillae  of  the  tongue  undergo  great  hypertrophy.  The 
filiform  papillae  become  elongated  to  several  times  their  normal  length, 
and  feel  and  look  like  so  many  hairs  on  the  tongue.  Like  many  other 
lingual  affections,  this  is  often  unilateral.  It  is  quite  marked  in  some 
cases  of  influenza  and  other  febrile  disorders,  producing  great  annoyance 
in  the  mouth.  It  occurs  likewise  in  gastro-intestinal  disorders  and  in 
disorders  of  the  mouth  and  teeth.  It  is  evidently  a  deuteropathic  phe-  | 
nomenon.  In  other  cases  the  glands  of  the  tongue,  especially  at  its  base, 
become  involved,  forming  the  follicular  glossitis  of  some  writers.  In 
another  class  of  cases,  most  frequently  syphilitic  or  at  least  quasi-syph- 
ilitic, one  or  more  whitish  circumscribed  patches  are  seen  on  the  tongue, 
resembling  such  as  are  left  after  superficial  cauterization  with  nitrate  of 
silver.  This  condition  is  described  as  psoriasis  linguae.  It  is  due  to 
condensation  of  layers  of  epithelium,  which  may  become  detached  in  a 
few  days  in  mass  or  in  fragments,  leaving  the  denuded  mucous  mem- 
brane red  and  the  papillae  erect  and  somewhat  swollen. 

When  psoriasis  of  the  tongue  has  existed  for  a  long  time,  a  further 
change,  and  a  more  permanent  one,  takes  place  in  the  papillae  and  epi- 
thelium. This  condition  has  been  denominated  ichthyosis  linguae. 
Superficial  ulceration  takes  .place  at  the  psoriatic  patches,  and  the 
repair  eventually  excites  such  a  proliferation  of  epithelium  that  it 
becomes  quite  horny  to  the  sight  and  to  the  touch.  It  spreads  over  a 
much  larger  extent  of  surface  than  the  original  psoriasis,  but,  like  it, 
leaves  the  unaffected  portions  of  the  tongue  in  an  apparently  normal 
condition.  Both  affections  are  usually  bilateral,  and  the  patches  or  series 
of  patches  most  frequently  symmetrical  or  engaging  analogous  vascular 
territory  upon  the  two  sides. 

In  a  case  reported  by  Mr.  Hulke^  portions  of  the  horny  substance 
were  habitually  sliced  off  with  a  razor.  Microscopic  examination 
"showed  colossal  papillae;  the  indurated  portion  of  the  mass  was 
altogether  epithelial,  the  lower  cells  being  clear,  transparent,  and  nat- 
ural, the  middle  ones  granular,  and  the  superficial  layer  felted  together 
into  a  dense  opaque  mass"  (Clarke). 

Both  of  these  affections  are  liable  in  about  one-third  of  the  cases  to 
terminate  in  epithelioma.  Although  the  opinion  generally  entertained 
classes  all  cases  of  psoriasis  and  ichthyosis  linguae  in  the  category  of 
sj^hilitic  affections,  there  is  reason  to  doubt  its  accuracy.  Sangster* 
has  drawn  up  a  tabular  statement  of  44  cases,  of  which  1  only  occurred 
in  a  female;  23  occurred  in  smokers,  12  being  inveterate  smokers.  In 
but  12  instances  (8 J  per  cent.)  was  there  positive  proof  or  strong  evi- 
dence of  syphilis;  30  per  cent,  of  the  whole  number  eventuated  in 
epithelioma. 

Vesicular  glossitis,  usually  unilateral  and  most  frequently  right-sided, 
has  been  described  by  Paget,*  Stoker,*  Barker,*  Hill,^  and  De  Mussy,''  and 
doubtless  by  others. 

>  Medical  TimAs,  Nov.  30,  1861,  p.  556. 

•  Med.  Times  and  Oaz.,  London,  April  8,  1882,  p.  370. 

•  Lancet,  March  11,  1865;  Clarke,  on.  ciL,  p.  88. 

•  Dub.  Joum.  Med.  ScL,  May  1,  1876,  p.  401,  illustrated. 
»  lancet,  Nov.  22,  1879,  p.  764. 

•  Brit.  Med.  Joum.,  Oct.  7,  1882,  p.  683. 

»  Qaa.  hebd.,  June  22,  1883;  Med.  Nem,  Aug.  11,  1883,  p.  151. 
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Symptomatology,  Course,  Duration,  Termixatioxs,  Complica- 
tions, AND  Sequelje. — Dryness  of  the  tougue,  stiffness,  heat,  and  pain — 
tlie  latter  especially  during  movements  of  the  organ  in  deglutition  and  in  ar- 
ticulation— are  the  prominent  subjective  symptoms  of  acute  superficial  glos- 
sitis. There  are  rarely  any  marked  symptoms  of  febrile  disturbance  unless 
the  disorder  is  about  to  undergo  extension  into  parenchymatous  glossitis. 

Diagnosis. — Redness  of  the  tongue,  prominence  of  the  papillse,  slight 
enlargement,  perhaps  bearing  impressions  made  by  the  teeth,  and  pain  or 
sense  of  impediment  on  movement,  are  the  main  diagnostic  features  of 
superficial  glossitis. 

Vesicles  indicate  the  vesicular  variety  of  superficial  glossitis ;  irregular 
whitish  patches,  the  psoriatic  variety;  and  hard,  horny  patches  with 
intervening  fissures,  the  ichthyotic  variety.  A  superficial  circumscribed 
glossitis  attending  the  local  ulcerations  of  syphilis,  tubercle,  and  epithe- 
lioma is  differentiated  by  the  clinical  history  of  the  case. 

Treatment. — In  ordinary  cases  the  treatment  described  under 
catarrhal  stomatitis  suffices,  so  far  as  local  measures  are  concerned.  The 
gastritis  or  gastro-enteritis  requires  appropriate  attention,  as  does  any 
systemic  malady  under  which  the  patient  may  be  laboring.  Demulcent 
and  astringent  lotions  may  be  applied  by  douche,  spray,  or  gargle.  Local 
applications  of  weak  solutions  of  iodine  have  been  recommended.  In 
cases  of  considerable  severity,  and  especially  when  there  is  reason  to 
expect  extension  into  the  deeper  tissues,  superficial  scarification  of  the 
dorsum  of  the  tongue  is  advisable. 

Ulcers  are  perhaps  best  treated  locally  by  touching  the  edges  daily 
with  the  pencil  of  sulphate  of  copper.  Any  imperfect  teeth  in  their 
immediate  vicinity  to  which  the  ulceration  may  be  attributable  should  be 
extracted  or  put  in  repair.  De  Mussy's  case  of  eczema  was  cured  after 
five  months'  daily  use  of  a  large  quantity  of  water-cress. 


Glossitis  Parasitica. 

Definition. — An  inflammation  of  the  tongue  said  to  be  due  to  para- 
sitic vegetation. 

Synonyms. — Nigrities,  Glossophytia,  Black  tongue. 

Under  the  term  black  tongue  two  different  affections  have  been  de- 
scribed, the  one  an  epidemic  erysipelatous  disorder  to  be  mentioned  under 
})arenchymatous  glossitis,  and  the  other,  now  to  be  mentioned,  a  peculiar 
black  pigmentation  due  to  parasitic  disease  seated  upon  and  around  the 
hypertrophied  filiform  papillae.  The  ordinary  parasitic  vegetations  found 
upon  the  tongue  do  not  produce  the  affection  in  question. 

History. — First  described  by  H.  Hyde  Salter,^  and  then  by  Eulen- 
burg,  it  has  been  made  the  subject  of  observation  by  Raynaud,^  Fereol 
and  others,^  Lanceraux,'*  Dessois,^  Hirz,^  Pasquier,''  Moure,^  and  a  few 

^  Article  "Tongue,"  Encyclopedia  of  Anatomy  and  Physiology,  London,  1849-52,  vol.  iv. 
pp.  1159,  1160. 
2  Gaz.  hebd.,  1869,  No.  14,  p.  221.  '  Gaz.  des  Hop.,  June  29,  1875. 

*  Union  Med.,  March  20,  1877. 

*  De  la  Langue  noire  [GlosHophytie'],  Paris,  1878,  8vo,  p.  38,  illustrated. 

•  Gaz.  Med.,  Strasbourg,  1879.  ^  Bull.  Med.  du  Nord,  1883. 

•  Revue  menmelle  de  La'-yngologic-,  etc.,  Sept.,  1883,  p.  276. 
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others.  Outside  of  French  literature,  little  had  been  written  of  it  until 
very  recently. 

Etiology. — The  affection  appears  to  be  due  to  some  fault  of  nutrition, 
but  the  cause  has  not  been  determined.  The  fluids  of  the  mouth  always 
exhibit  an  acid  reaction.  It  has  been  seen  chiefly  in  dyspeptics  and  hypo- 
chondriacs, and  has  seemed  in  one  instance  (Moure)  to  have  followed  the 
use  of  chlorate-of-potash  lozenges.  A  case  has  been  recorded  by  Solomon 
Solis  Cohen  ^  in  a  negro  child  the  subject  of  congenital  syphilis.  Mr. 
George  Stoker^  and  G.  Y.  Broatch^  have  each  reported  a  case  of  long 
duration  occurring  in  a  painter. 

Pathology  and  Morbid  Anato^iy. — The  disease  is  characterized  by 
a  grayish-black  or  fully  black  discoloration  on  the  upper  surface  of  the 
tongue,  which  gives  it  an  aspect  which  recalls  the  normal  appearance  of  the 
tongue  of  the  parrot  and  the  giraffe,  and  an  occasional  appearance  of  the 
organ  in  the  ox,  sheep,  dog,  cat,  and  some  other  animals.  The  filiform 
papillae  are  enormously  elongated,  so  that  they  closely  resemble  hairs, 
and  they  are  described  by  some  writers  as  lying  upon  the  surface  of  the 
tongue  in  confusion  like  that  of  a  field  of  wheat  thrown  down  by  the  wind. 
The  individual  papillae  are  surrounded  with  a  parasitic  vegetable  growth. 
Raynaud  compared  the  microscopic  spores  in  his  case  to  the  microphyte  of 
tinea  tonsurans  or  that  of  herpes  circinatus.  According  to  Malassez,  they 
do  not  differ  from  those  found  in  the  saburral  tongue  of  the  dyspeptic, 
and  he  considers  that  their  development  is  favored  by  their  very  arrest 
by  the  hypertrophied  papillae.  Nevertheless,  the  subjects  of  this  disease 
are  not  all  dyspeptics  by  any  means.  Dessois  made  culture-efforts  to 
reproduce  the  disease  upon  his  own  tongue,  but  failed  to  inoculate  it. 
For  detailed  description  of  the  disease  we  cannot  do  better  than  refer  the 
interested  reader  to  Dessois'  monograph,  from  whose  observations,  chiefly, 
it  appears  that  the  discoloration  begins  at  the  central  portion  of  the  tongue, 
increases  gradually  in  extent  and  intensity  for  three  or  four  days,  and  then 
gradually  disappears  by  desquamation.  The  tongue  is  very  dry  while  the 
affection  is  at  its  height.  Close  examination  of  the  parts  and  microscopic 
inspection  of  papillae  removed  for  the  purpose  are  said  to  show  that  the 
spores  of  the  cryptogam  are  first  developed  at  the  base  of  the  papillae, 
separating  them  from  each  other.  The  irritation  produced  by  the  parasite 
causes  longitudinal  hypertrophy  of  the  papilla,  and  the  continued  growth 
of  the  parasite  produces  a  muff-like  envelopment  of  the  papilla ;  the 
t;pores  at  the  same  time  becoming  insinuated  between  the  most  superficial 
epithelial  cells  and  dislocating  them,  so  that  they  maintain  their  position 
around  the  axis  of  the  papilla  only  by  means  of  the  intervening  pai'asitic 
masses.  The  papilla  continues  to  elongate  and  the  cryptogam  to  increase, 
until  finally  it  invades  nearly  the  entire  length  of  the  papilla.  This 
entire  parasitic  mass  soon  becomes  detached,  carrying  with  it  the  epithelial 
cells  under  which  it  has  become  insinuated,  and  leaves  the  papilla  naked, 
save  for  a  few  cells  remaining  attached  by  their  superior  borders.  In  the 
case  observed  by  my  brother,  as  in  Mr.  Stoker's  and  Broatch^s  cases, 
microscopical  examination  of  the  black  filaments  showed  them  to  be  com- 
posed of  closely-packed  epithelial  cells,  overlapping  one  another,  stained 

»  The  Polyclinic,  Philada.,  July,  1884,  p.  10. 

'  Brit.  Med.  Joum.,  March  29,  1884,  p.  602 — said  to  be  first  case  recorded  in  England. 

»i6tU,  April  19,  1884. 
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brown,  and  decreasing  in  intensity  of  color  from  the  apex  toward  the 
base  of  the  filament.  In  some  cells  the  nucleus  was  darker,  and  in 
others  lighter,  than  the  surrounding  protoplasm.  The  cryptogam,  there- 
fore, cannot  always  be' detected.  Indeed,  there  seems  reason  to  believe 
that  the  aifection  may  not  be  parasitic,^  although  the  prominence  given 
to  this  feature  by  French  writers  apparently  warrants  its  being  so  con- 
sidered.    There  may  be  two  kinds  of  black  tongue — one  non-parasitic. 

Symptoms. — There  are  no  special  subjective  symptoms.  The  objective 
symptoms  are  the  peculiar  dark  or  black  discoloration  of  the  upper  surface 
of  the  tongue  and  the  excessively  elongated  filiform  papillae. 

Diagnosis. — The  chief  diagnostic  feature  is  the  black  discoloration  of 
the  tongue  which  has  given  the  name  black  tongue  to  the  disease.  Dis- 
crimination is  requisite  from  discoloration  by  food  or  medicine. 

Prognosis. — This  is  favorable,  the  condition  subsiding  under  treat- 
ment, and  sometimes  spontaneously,  though  liable  to  recurrence.  In 
some  instances  the  condition  becomes  chronic. 

Treatment. — The  indication  is  to  endeavor  to  favor  desquamation  of 
the  papilla  by  means  of  potassium  chloride  or  sodium  borate,  and  to  admin- 
ister alkalines,  so  as  to  render  the  saliva  alkaline  and  unfavorable  for  the 
development  of  the  parasite.  It  is  recommended,  in  addition,  to  scrape 
the  tongue  with  a  spatula,  and  to  douche  it  with  a  spray  of  mercuric 
chloride,  1  :  500.  Attention  to  the  general  health  is  requisite,  especially 
in  dyspeptics  and  hypochondriacs.  In  the  case  of  the  negro  child  above 
alluded  to  the  discoloration  of  the  tongue  finally  disappeared  under  the 
systemic  use  of  potassium  iodide,  without  topical  treatment,  although 
repeated  recurrences  took  place  at  varying  intervals. 


Parenchymatous  Glossitis. 

Definition. — An  inflammation  of  the  tongue  involving  its  substance 
as  well  as  the  mucous  membrane. 

Synonyms. — Idiopathic  glossitis.  Interstitial  glossitis.  Erectile  glossitis 
(Salter),  Glossomegistus  (Sauvages),  Paraglossia. 

History. — Albeit  a  comparatively  infrequent  disease,  especially  at  the 
present  day,  numerous  cases  and  collections  of  cases  are  on  record  from 
very  early  times ;  and  the  affection  seems  to  have  attracted  the  attention 
of  medical  writers  ever  since.  Hippocrates,  Galen,  Aretseus,  Celsus, 
Aetius,  Avicenna,  Forestus,  Riviere,  Schenkins,  Sauvages,  Vogel,  van 
Swieten,  are  referred  to  by  more  modern  writers  as  having  described  the 
disease.  Louis,  De  la  Malle,  Lassus,  J.  P.  Frank,  Jn.  Frank,  Fleming,^ 
Clarke,  and  Bryant  may  be  cited  as  the  most  prominent  recent  observers. 

Etiology. — Predisposing  and  Exciting  Causes. — Glossitis  is  some- 
times idiopathic,  sometimes  deuteropathic,  and  sometimes  traumatic. 
Impaired  health  from  over-fatigue  or  from  exhaustive  disease  may  be 
regarded  as  a  predisposing  cause  in  the  presence  of  the  causes  which 
more  frequently  give  rise  to  traumatic  glossitis.  Sudden  or  prolonged 
exposure  to  atmospheric  changes,  to  cold  and  moisture,  as  w^hen  working 
in  damp  and  wet  localities,  is  often  the  apparent  determining  cause  in 

*  Hutchinson,  The  Medical  Pressi,  p.  20,  July  11,  1883. 
^  Dublin  Joui-n.  Med,  ScL,  1850,  vol.  x. 
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• 
both   the   idiopathic  and  deuteropathic  varieties.      In   many  instances 
occurring  in  this  way  it  is  found  that  the  tongue  has  long  been  subjected 
to  mechanical  irritation  from  jagged  teeth. 

Idiopathic  glossitis  occurs  at  all  ages,  but  has  l)een  supposed  by  some 
observers  to  be  more  frequent  in  scrofulous  subjects.  It  occurs  in  the 
apparently  healthy  only  after  severe  exposure  to  wet  and  cold,  and  in 
convalescents  from  acute  febrile  diseases  usually  after  some  moderate 
exposure  to  a  draught  of  air  or  change  of  temperature.  It  appears  to  be 
more  imminent  after  influenza  (Moller,  Smee,  Graves,  Salter)  than  after 
other  febrile  disorders.  It  has  occasionally  been  caused  by  chewing 
acrid  plants,  some  of  them  food-plants,  some  of  them  medicinal.  In  the 
list  have  been  included  celery,  bilberries,  Daphne  mezereum  and  Daphne 
laureola,  aconite,  and  tobacco.  It  has  been  known  to  follow  the  eating 
of  shellfish  (Watson,  Salter). 

Deuteropathic  glossitis  has  occurred  during  the  course  of  scarlatina, 
variola,  epidemic  erysipelas  (black  tongue),  scorbutus,  enteric  fever, 
glanders,  septicaemia  from  various  causes,  rheumatism,  diffuse  inflam- 
mation of  the  connective  tissue  of  the  cervico-mental  region,  herpes, 
syphilis,  ptyalism,  mercurial  and  other  varieties  of  toxsemic  stomatitis, 
tonsillitis,  pharyngitis,  gastritis,  and  epithelioma  of  the  tongue.  It 
appears  to  be  occasionally  endemic  (Fleming^),  and  is  occasionally  epi- 
demic (ReiP).  In  the  United  States  it  prevailed  extensively  during  an 
epidemic  of  erysipelas  that  overran  the  country  from  1842  to  1846, 
inclusive,  and  was  frequently  reported  in  the  American  medical  journals 
of  that  period  under  the  name  of  black  tongue.  In  some  localities  more 
than  half  the  cases  terminated  fatally,  sometimes  within  two  or  three 
days,  more  frequently  about  the  eighth  or  tenth  day,  and  occasionally 
still  later.  Traumatic  glossitis  arises  from  a  number  of  causes.  Among 
these  may  be  mentioned  the  irritation  of  jagged  edges  of  broken  and 
carious  teeth ;  wounds  from  firearms  and  other  weapons ;  wounds  from 
splinters  of  toothpicks,  spiculse  of  bone,  broken  pipe-stems,  pins,  needles, 
nails,  slate-pencils,  and  other  pointed  things  inadvertently  placed  in  the 
mouth ;  wounds  from  the  teeth  during  epileptic  seizures  and  other  con- 
vulsive paroxysms;  contact  of  the  tongue  with  cold  iron  in  cold  weather; 
the  inspiration  of  very  hot  air,  as  in  burning  buildings ;  burns,  scalds, 
scalding  beverages;  acrid  and  corrosive  substances  introduced  by  design  or 
accident ;  incautious  use  of  tobacco  in  bulk,  and  of  ammonia ;  incautious 
cauterization ;  concealed  calculi  in  the  tongue ;  concealed  bulbs  of  teeth ; 
rupture  of  the  lingual  frenum ;  the  bites  and  stings  of  venomous  insects, 
as  the  wasp,  the  hornet,  and  the  bee.  For  many  years  writers  have 
referred  to  a  case  reported  by  Dupont  to  the  Parisian  Academy  of  Med- 
icine which  followed  a  young  man's  attempt  to  win  a  wager  that  he  would 
bite  into  the  body  of  a  living  toad,  and  to  two  fatal  cases  reported  by 
Ambrose  Pare  from  drinking  a  vinous  infusion  of  sage  which  was  subse- 
quently found  to  have  been  impregnated  with  the  saliva  of  the  toad. 

Symptoms,  Course,  Duration,  Terminations,  Complications, 
AND  Sequels. — In  acute  parenchymatous  glossitis  the  local  symptoms 
often  appear  quite  suddenly,  usually  unilaterally,  even  when  they  become 
bilateral  subsequently,  and  they  increase  in  severity  with  great  rapidity. 

*  Dul>.  Joum.  Med.  Sci,  1850,  vol.  x.  p.  88. 

•  Memorabilia  Clinica  {Did.  Sciencejs  mid.),  vol.  xviii. 
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These  symptoms  are,  at  first,  distinct  sensations  of  heat  and  tumefaction 
in  the  tongue,  quickly  followed  by  stiffness  and  considerable  impediment 
in  its  movements,  as  though  it  were  numb  and  weighted  down.  In  cases 
where  the  glossitis  is  an  extension  from  tonsillitis,  these  sensations  begin 
in  the  root  of  the  organ.  They  commence  at  the  root  likewise,  in  most 
instances  following  exposure  to  severe  cold  and  moisture.  In  other 
instances  the  extremity  of  the  .organ  is  affected  first.  In  cases  resulting 
from  local  injury  the  symptoms  commence  at  the  injured  portion.  The 
local  symptoms  are  sometimes  preceded  by  rigor,  followed  by  fever,  ceph- 
alalgia, and  pains  in  the  neck  and  occiput.  Examined  at  this  time,  the 
tongue  is  seen  to  be  swollen  and  studded  with  indentations  due  to  the 
pressure  sustained  from  the  teeth.  At  first  the  surface  is  punctated  and 
red ;  subsequently  it  becomes  brownish  or  decidedly  brown.  Although 
the  organ  may  remain  moist  for  several  hours,  it  eventually  becomes 
excessively  dry,  and  supports  a  thick  adhesive  coating  of  mucus  and 
epithelium. 

In  a  few  hours,  sometimes  as  few  as  two  or  three,  the  entire  organ 
may  become  involved  in  the  inflammation,  enlarging  to  such  an  extent 
as  to  keep  the  lower  jaw  depressed,  to  fill  almost  the  entire  oral  cavity  or 
to  quite  fill  it,  and  to  project  like  a  tumor  beyond  the  teeth  and  the  lips 
(Fig.  16).  In  exceptional  cases  the  enlargement  of 
the  tongue  has  been  so  great  as  to  produce  dislo-  ^^* 

cation  of  the  lower  jaw.  The  soft  palate  is  lifted 
up  and  the  epiglottis  often  pressed  down.  The 
latter  condition  has  been  known  to  threaten  suffo- 
cation. In  this  condition  the  patient  cannot  breathe 
through  the  mouth,  widely  as  it  may  be  forced  open, 
and  has  great  difficulty  in  breathing  through  the 
nose.  Respiration  is  therefore  laborious.  Articu- 
lation is  impeded  or  impossible,  and  deglutition 
difficult  or  impracticable.  The  tumefaction  and  GiossTtis  (Liston). 
congestion  are  often  continuous  into  the  floor  of  the 
mouth  and  the  parts  adjacent.  The  sublingual  and  submaxillary  glands 
often  become  swollen,  tense,  and  painful ;  and  the  entire  neck  is  some- 
times swollen  to  such  a  degree  as  to  exert  injurious  pressure  on  the  jug- 
ular veins.  The  tongue  is  very  hard  to  the  touch,  almost  or  quite  immov- 
able, and  is  the  seat  of  burning  heat  and  pain.  The  pain  often  extends 
from  the  root  of  the  tongue  along  the  glosso-pharyngeal  folds  into  the 
pharynx,  and  thence  by  way  of  the  Eustachian  tubes  into  the  ears,  the 
folds  just  named  being  very  much  upon  the  stretch.  AVhen  the  tongue 
protrudes  far  out  of  the  mouth  it  becomes  excessively  dry,  fissured,  sani- 
ous,  and  excoriated,  or  even  ulcerated  at  points  where  it  is  subjected  to 
the  pressure  of  the  teeth.  It  is  covered  with  dark  viscid  secretions,  which 
often  extend  beyond  it  and  over  the  entire  aperture  of  the  mouth.  The 
epithelial  coating  often  undergoes  desquamation,  and  then  the  organ 
becomes  exquisitely  sensitive  to  the  contact  of  food,  water,  or  even  the 
air.  This  desquamation  is  sometimes  in  mass,  in  sheets  peeling  off 
like  a  pseudo-membrane.  The  general  symptoms  vary  in  individual 
cases.  As  a  rule,  the  face  is  turgid  and  its  expression  anxious ;  the  con- 
junctiva suffused,  respiration  impeded,  and  sleep  disturbed  or  imprac- 
ticable.    Saliva  dribbles  externally,  often  in  considerable  quantity.     The 
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odor  from  the  mouth  becomes  quite  fetid  from  decomposition  of  the 
retained  products  of  secretion.  Thirst  is  usually  intense,  though  immod- 
erate only  in  some  cases.  Cough  is  more  or  less  constant  and  quite 
exhausting.  This  and  the  dribbling  of  saliva  contribute  with  the  dysp- 
noea TX)  prevent  sleep.  Pyrexia  is  often  intense.  The  pulse  is  strong 
and  quick  at  first,  100-120  per  minute,  and  there  is  often  marked  throb- 
bing of  the  temporal  and  carotid  arteries.  The  skin  is  hot  and  dry  at 
first,  but  cold  sweat  subsequently  accumulates  upon  the  face  and  neck  as 
the  dyspnoea  increases.  The  bowels  are  constipated.  The  urine  is  scanty 
and  high  colored.  The  impediment  to  the  return  of  blood  to  the  heart 
from  the  head  causes  cerebral  congestion,  drowsiness,  and  even  threatens 
asphyxia.  In  other  cases  there  is  intense  cephalalgia,  nervous  irritability, 
restlessness,  and  even  delirium. 

The  symptoms  sometimes  reach  their  acme  in  rather  less  than  forty-eight 
hours,  and  then  gradually  subside.  More  frequently  they  continue  on  into 
the  third  or  fourth  day.  Occasionally  they  are  protracted  as  long  as  the 
fifth  or  sixth  or  even  the  eighth  day,  rarely  longer.  Resolution  occasion- 
ally takes  place  within  twenty-four  hours,  however  (van  Swieten),  though 
more  frequently  occurring  from  the  fifth  to  the  seventh  day.  In  some 
instances  remittence  or  intermittence  has  been  noted,  the  cause  therefor 
not  being  apparent,  although  attributed  to  malaria. 

Resolution  of  the  inflammatory  process  is  usually  indicated  by  the 
gradual  return  of  moisture  on  the  tongue  and  progressive  detumescence 
of  the  organ,  accompanied  by  subsidence  of  the  redness,  heat,  and  pain. 
Increased  secretion  of  saliva,  general  perspiration,  or  diuresis  sometimes 
marks  the  cessation  of  the  pyrexia. 

Should  the  process  be  going  to  terminate  in  suppuration,  the  local 
distress  increases,  markedly  about  the  end  of  the  week.  The  pains 
become  lancinatino^,  and  associated  with  throbbinor  of  the  lino'ual  blood- 
vessels.  The  swelling  becomes  prominent  and  softer  at  some  one  point, 
although  the  sense  of  fluctuation  is  not  very  perceptible  on  palpation, 
and  finally  the  abscess  bursts  through  the  surface,  unless  previously 
incised,  and  discharges  a  fetid  pus.  Suppuration  always  involves  a 
prolonged  duration  of  the  attack. 

In  rare  instances  glossitis  terminates  in  gangrene  of  the  tongue,  cir- 
cumscribed  or  diffuse.  This  result  is  indicated  by  adynamic  symptoms 
on  the  part  of  the  constitution,  and  by  the  livid  ai)pearance  of  the  parts 
undergoing  mortification.  The  hemorrhage  following  extensive  sloughs 
from  gangrene  has  been  fatal  in  some  instances. 

Fleming  ^  calls  prominent  attention  to  a  complication  of  glossitis,  of 
which  he  alludes  to  several  examples.  This  is  "an  inflammation,  cir- 
cumscribed or  diffused,  originating  in  the  loose  areolar  tissue  between  the 
genio-hyo-glossi  muscles,  and  first  manifesting  itself  by  a  train  of  symp- 
toms identical  with  those  of  ordinary  glossitis,  but  soon  characterized  by 
peculiar  features.'*  These  features  comprise  fulness  under  the  chin  like 
that  dubbed  double  chin,  pressure  upon  which,  especially  near  the  hyoid 
bone,  being  very  painful ;  and  suppuration,  which,  circumscribed  or  dif- 
fuse, burrows  most  freely  toward  the  base  of  the  tongue. 

Chronic  induration  of  the  tongue  sometimes  remains  unilateral,  althougl) 
the  acute  disease  has  not  been  unilateral. 

*  Loc.  cit,  p.  91. 
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Pathology  and  Morbid  Anatomy. — It  has  been  advanced  that  in 
idiopathic  glossitis  from  cold  the  engorgement  of  the  vessels  is  probably  a 
consequence  of  vaso-dilator  influence  of  the  glosso-pharyngeal  nerve  for 
the  base  of  the  organ,  and  of  the  chorda-tympani  for  the  anterior  portion. 
An  instance  of  herpetic  glossitis  from  probable  irritation  of  the  chorda- 
tympani  nerve  by  an  aural  polypus  (Berkely  Hill  ^)  seems  to  lend  some 
force  to  this  opinion.  However  engendered,  there  is  a  rapid  distension 
of  the  organ  by  blood,  followed  by  infiltration  of  fibrin  and  serum  into 
the  intermuscular  connective  tissue  and  into  the  planes  of  the  connective 
tissue  separating  the  muscular  fasciculi.  In  some  instances  degeneration 
of  muscular  fibre  has  been  observed.  There  is  great  increase  in  the  thick- 
ness of  the  coats  of  epithelium,  beneath  which  the  mucous  membrane  is 
red  and  its  papillae  erect.  This  coating  sometimes  peels  off  like  a  false 
membrane.  In  cases  extending  from  tonsillitis  the  base  of  the  tongue 
suffers  most. 

The  disease  usually  terminates  by  resolution,  although  a  slight  amount 
of  hypertrophy,  unilateral  or  bilateral,  sometimes  persists,  and  occasionally 
to  a  marked  degree  (Wells).-  In  instances  much  less  frequent  suppura- 
tion ensues,  usually  in  debilitated  subjects  or  in  cases  due  to  traumatism 
or  in  cases  inefficiently  treated.  The  suppurative  process  is  usually  cir- 
cumscribed and  unilateral,  and  the  abscess  points  most  frequently  just 
beneath  the  side  of  the  tongue ;  sometimes,  however,  the  pointing  takes 
place  at  the  dorsum,  sometimes  at  the  tip.  The  pressure  of  the  teeth 
seems  to  be  the  provocative  cause  of  the  disposition  to  point  at  the  edge 
of  the  tongue.  The  pus  is  usually  quite  fetid.  Sometimes  the  abscess  is 
gangrenous. 

Gangrene  is  an  infrequent  result  of  glossitis.  The  pressure  of  the 
teeth,  strangulating  the  organ  at  the  oral  outlet,  seems  to  occasion  the 
failure  of  nutrition  in  instances  where  it  occurs.  The  losses  are  ordi- 
narily insignificant,  though  appearing  quite  extensive  while  the  tongue 
remains  swollen.  Sometimes  large  portions  drop  off,  and  fatal  hemor- 
rhage has  resulted  (Frank)  in  consequence.  From  the  nature  of  the 
organ  the  parts  separate  more  readily  than  in  almost  any  other  instance. 
Gangrenous  abscess,  ensuing  even  from  very  slight  causes,  such  as 
a  wound  with  the  head  of  a  barleycorn  (Ranking^),  sometimes  proves 
fatal. 

In  those  cases  of  diffuse  inflammation  of  the  interconnective  tissue  of 
the  genio-hyo-glossi  muscles  Fleming  states  that  the  suppuration — which, 
whether  circumscribed  or  diffuse,  burrows  toward  the  root  of  the  tongue 
— absolutely  dissects  its  extrinsic  muscles  and  destroys  their  functions ; 
ultimately  injuring  the  periosteum  and  laying  bare  the  inside  of  the 
inferior  maxilla  in  the  vicinity  of  their  attachments.  When  an  incision 
is  made  to  the  parts  through  the  integument,  the  muscles  will* be  found 
on  palpation  flabby  and  detached,  and  their  interstices  filled  with  puru- 
lent matter,  sometimes  very  fetid. 

Diagnosis. — These  is  no  difficulty  in  the  diagnosis,  except  in  the  early 
stage  of  such  examples  as  are  attributed  to  metastatic  gout  and  rheuma- 
tism. The  subsidence  of  the  peculiar  pains  elsewhere,  and  the  onset  of 
pain  in  the  tongue,  would  lead  to  the  inference  that  a  glossitis  of  this  kind 

1  Brit.  Med.  Journ.,  Oct.  7,  1882,  p.  683. 
"  Provincial  Med.  and  Surg.  Jonrn.,  1844. 
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was  in  progress.     The  acuteness  of  the  tumefaction  would  distinguish  it 
from  hypertrophy  of  the  tongue  on  the  one  hand,  and  from  the  tumefac 
tion  attending  malignant  disease  on  the  other. 

Cystoma  of  the  tongue  has  sometimes  been  mistaken  for  abscess  due 
to  glossitis ;  but  even  here  the  history  of  the  case  should  serve  in  most 
instances  as  a  satisfactory  factor  for  the  differential  diagnosis. 

Prognosis. — The  prognosis  depends  upon  the  gravity  of  the  local 
symptoms  and  the  activity  of  the  treatment.  A  case  left  to  itself  will 
be  likely  to  terminate  fatally  within  five  or  six  days.  Death,  indeed,  has 
been  known  to  take  place  within  forty-eight  hours,  even  in  cases  submitted 
to  treatment.  On  the  whole,  however,  the  prognosis  should  be  regarded 
as  favorable  in  the  absence  of  specially  lethal  complications.  Even  sup- 
puration adds  little  gravity  to  the  prognosis,  the  structure  of  the  organ 
being  but  little  favorable  to  accumulations  of  purulent  material.  Should 
an  abscess  become  gangrenous,  however,  the  prognosis  becomes  grave  at 
once,  as  it  in  the  presence  of  gangrene  from  pressure  or  other  cause. 
Should  the  patient  survive  losses  by  gangrene,  there  may  be  permanent 
impairment  in  articulation. 

Treatment. — Superficial  glossitis,  as  a  rule,  merely  requires  active 
purgation,  with  the  topical  use  of  cold  emollient  mouth- washes  containing 
mucilage  of  slippery  elm,  quince-seed,  or  the  like,  to  which  detergents,  such 
as  alum  and  borax,  may  be  advantageously  added  in  the  proportion  of  five 
grains  to  the  ounce.  In  cases  resisting  this  mild  treatment  topical  applica- 
tions of  glycerite  of  tannin  twice  or  thrice  a  day  are  often  serviceable. 

Parenchymatous  glossitis  demands  the  most  active  antiphlogistic  treat- 
ment. If  the  case  be  seen  at  an  early  stage  of  the  process,  before  the 
tumefaction  of  the  tongue  has  become  so  great  as  to  fill  the  mouth  and 
interfere  with  swallowing,  a  saline  purge — say  salts  and  senna — contain- 
ing some  tartar  emetic  can  be  advantageously  administered  to  begin  with. 
Following  this,  tartar  emetic  may  be  continued  in  small  doses  ev^ery  two 
or  three  hours,  associated  with  small  doses  of  tincture  of  aconite-root 
(i\j-iij),  according  to  the  condition  of  the  pulse  and  the  effect  of  medi- 
cation. Should  this  treatment  fail  to  produce  prompt  amelioration 
in  the  local  symptoms,  or  should  the  tongue  be  considerably  swollen 
when  the  case  comes  under  care,  free  leeching  should  be  applied  from 
the  hyoid  bone  to  the  angle  of  the  jaw  on  each  side,  including  the 
region  of  the  hyoid  bone  (fifteen  to  twenty-five  Spanish  leeches).  This 
should  be  followed  by  emollient  cataplasms,  reaching  from  ear  to  ear,  to 
favor  continuous  hemorrhagic  oozings  from  the  leech-bites.  The  internal 
antiphlogistic  treatment  is  indicated  just  the  same,  and  if  not  adminis- 
trable  by  the  mouth  may  be  administered  by  the  bowel ;  the  nauseant  and 
depressent  effects  of  the  tartar  emetic  and  aconite  being  maintained  by 
hypodermatic  injection.  Leeching  the  inflamed  tongue  itself  is  said  to 
be  often  prompter  in  producing  detumescence  of  the  organ  than  leeching 
exteriorly,  but  the  leech-bites  are  apt  to  add  to  the  local  irritation ;  besides 
which,  the  mouth  is  so  filled  by  the  swollen  tongue  as  to  leave  little  more 
than  the  tip  accessible  to  the  leeches  without  danger  of  losing  control  of 
them.  Venesection  from  the  arm,  the  jugular  vein,  or  from  vessels  else- 
where is  no  longer  much  in  vogue,  it  being  doubtful  whether  general 
venesection  is  more  useful  than  local  bleedings.  Debility,  whether  ])re- 
senting  originally  or  as  the  result  of  withdrawal  of  blood  and  other 
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antiphlogistic  measures,  may  be  met  by  the  systematic  use  of  tincture  of 
chloride  of  iron  and  of  quinia. 

Severe  cases  demand  one  or  more  longitudinal  incisions  on  each  side  of 
the  raph^  of  the  tongue,  deep  enough  to  reach  nearly  halfway  into  the 
substance  of  the  organ  and  carried  from  base  to  tip.  Cases  are  on  record 
in  which  the  patients  themselves  had  in  their  despair  cut  into  their 
tongues  in  order  to  obtain  relief  from  their  local  suiferings,  and  had  in 
this  way  rescued  their  own  lives  by  the  means  most  appropriate  for  the 
purpose  (Camerarius,  Lusitanus^).  When  the  mouth  is  filled  by  the 
tongue,  it  is  necessary  to  insert  the  knife  on  the  flat  until  the  base  of 
the  tongue  is  reached,  and  then  to  turn  it  and  make  the  cuts  as  indicated. 
Copious  bleeding  usually  follows  these  incisions,  often  followed  by  marked 
diminution  in  the  volume  of  the  organ.  Deep  as  these  cuts  appear  when 
made,  they  become  quite  shallow  before  the  organ  has  shrunk  to  its  nor- 
mal volume.  Bleeding  from  the  ranular  veins,  recommended  by  some 
practitioners  in  preference  to  incisions  into  the  organ,  is  often  imprac- 
ticable on  account  of  the  tumefaction  preventing  access  to  them. 

If  severe  hemorrhage  takes  place  from  divided  vessels,  the  vessels 
may  be  subjected  to  torsion,  wdiich  is  the  preferable  mode  of  manage- 
ment, or  to  searing  with  some  form  of  the  incandescent  cautery  (hot  iron, 
electric  cautery,  Paquelin's  thermo-cautery).  Astringent  and  chemical 
styptics  are  of  little  use.  The  method  of  searing  is  open  to  the  objection 
that  secondary  hemorrhage  may  ensue  on  detachment  of  the  eschars,  but 
this  accident  is  not  likely  to  happen  under  circumstances  at  all  favorable. 

In  localized  or  circumscribed  glossitis  the  incision  to  be  made  should 
interest  the  swollen  portion  only. 

Should  the  tongue  swell  again,  the  incisions  may  be  repeated.  Whether 
the  tongue  require  incision  or  not,  it  is  good  treatment  to  have  the  patient 
inhale  vapor  from  hot  vinegar,  alcohol,  or  cologne  spirits  to  render  the 
parts  more  comfortable.  AVashes  of  weak  detergent  solutions  containing 
potassium  nitrate,  sodium  borate,  or  ammonium  chloride  may  be  used  by 
syringe  or  spray  to  cleanse  the  parts  and  promote  detachment  of  the  epi- 
thelial coatings  on  the  tongue  and  interior  of  the  mouth,  the  accumu- 
lations of  w^hich  are  sometimes  matters  of  great  annoyance.  The  drug 
last  mentioned  exerts  in  addition  a  special  action  on  the  inflammatory 
process  which  is  often  quite  serviceable.  I  have  seen  good  results  follow 
the  prolonged  use  of  sprays  of  an  aqueous  solution  of  ammonium  chloride 
(Stuver),  one  drachm  to  the  ounce,  from  the  steam-spray  apparatus,  con- 
tinued for  fifteen  to  twenty  minutes  at  a  time  and  repeated  every  two  or 
three  hours. 

In  many  instances  the  patient  is  unable  to  take  food  by  the  mouth.  The 
best  plan  under  such  circumstances  is  to  pass  a  catheter  into  the  stomach 
through  the  larger  of  the  two  nasal  passages,  and  retain  it  in  position 
unless  its  presence  interferes  too  much  with  respiration.  Milk  and  stim- 
ulus can  then  be  poured  into  the  stomach  from  time  to  time  with  the  aid 
of  a  funnel  passed  into  the  outer  opening  of  the  tube,  which  should  be 
kept  corked  during  the  intervals  when  retained  in  position.  This  failing 
or  impracticable,  it  will  be  necessary  to  nourish  the  patient  with  enemata. 

On  the  appearance  of  abscess  the  same  should  be  freely  laid  open.  In 
cases  of  hesitation,  the  true  nature  of  the  presumable  abscess  can  be 

^  Diet  Sciences  med.,  vol.  xviii. 
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determined  beforehand  with  the  exploring-needle.  The  pus  from  an 
abscess  of  this  kind  is  rarely  copious  and  is  usually  fetid.  It  would  be 
good  practice  to  distend  the  sac  after  discharge  of  pus  by  injecting  into 
it  a  solution  of  carbolic  acid. 

In  resisting  or  advanced  cases  of  suppurative  inflammation  of  the 
planes  of  connective  tissue  between  the  muscles  at  the  lower  portion  of 
the  root  of  the  tongue,  Fleming  recommends  a  free  incision  under  the 
chin  in  the  middle  line,  through  skin  and  fasciae  and  on  tlu-ough  the 
the  raph6  of  the  muscles  themselves. 

In  cases  of  gangrene,  washes,  douches,  or  sprays  of  carbolic  acid,  chlo- 
rinated soda,  hydrogen  peroxide,  or  potassium  permanganate  are  indicated 
to  relieve  fetor ;  while  the  most  supporting  treatment  by  mouth  or  other- 
wise is  requisite  on  general  principles. 


Chronic  Glossitis. 

Chronic  glossitis,  like  acute  glossitis,  may  be  superficial  or  paren- 
chymatous. 

Chronic  Superficial  Glossitis. 

Superficial  chronic  glossitis  is  usually  confined  to  the  papillae  of  the 
tongue,  territories  of  which,  so  to  speak,  are  mapped  out  on  the  surface 
of  the  tongue,  separated  by  furrows  reaching  to  the  basement  mucous 
membrane.  In  pronounced  cases  the  dividing  furrows  are  quite  deep, 
giving  the  organ  a  mamelounated  appearance,  and  they  penetrate  into  the 
mucous  membrane  (dissecting  glossitis,  Wunderlich),  which  becomes  sub- 
jected to  great  irritation  by  the  retention  of  articles  of  food  in  the 
fissures.  Demarquay^  has  recorded  a  case  of  this  kind  in  which,  to 
relieve  the  intense  sufferings  with  which  the  patient  had  been  plagued 
for  a  number  of  years,  he  had  been  forced  to  amputate  the  anterior  half 
of  the  organ — an  operation  which  succeeded  thoroughly. 

In  another  group  of  cases  the  surface  of  the  swollen  tongue  is  mapped 
out  in  small  ovoid  patches,  smooth,  red,  and  glossy,  from  which  the 
papillae  have  become  separated  without  regeneration.  Sometimes  chronic 
glossitis  presents  as  an  aphthous  inflammation.  Sometimes  superficial 
ulcers  occur  upon  the  dorsum  of  the  tongue,  irritable,  indolent,  and 
indurated. 

Etiology. — Chronic  superficial  glossitis  is  in  rare  instances  a  sequel 
of  the  acute  form  of  the  disease.  Usually,  however,  it  is  encountered  as 
a  chronic  affection  from  the  outset,  so  to  speak,  generally  as  a  result  of 
long-continued  irritation  in  connection  with  dyspepsia  and  other  gastric 
and  gastro-intestinal  disorders.  It  is  frequently  encountered  in  subjects 
of  chronic  alcoholism. 

The  superficial  ulcerations  often  occur  at  the  sides  of  the  organ,  usually 
in  some  of  the  depressions  formed  by  the  contact  of  the  teeth. 

Symptomatology. — The  symptoms  are  those  due  to  a  consciousness 
that  the  tongue  is  too  large,  with  occasional  pain  in  taking  acid  and 
succulent  food. 

>  Loc.  eU.,  p.  142. 
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Pathology. — The  pathology  does  not  differ  from  that  of  chronic 
inflammations  elsewhere.  The  apparent  obliteration  of  the  papill£e  in 
some  cases  is  due  to  a  filling  up  of  the  intervening  furrows  by  perma- 
nent deposit  of  new-formed  cells.  The  excoriations  and  superficial 
ulcerations  are  most  frequently  due  to  disturbance  of  nutrition  by 
pressure. 

Diagnosis. — The  affection  may  be  confounded  with  syphilitic  disease 
of  the  tongue  or  with  papillary  epithelioma,  but  the  history  of  the  case, 
the  resistance  to  antisyphilitic  treatment,  and  the  negative  results  from 
microscopic  examination  of  fragments  of  tissue  removed  for  the  purpose, 
serve  to  establish  the  diagnosis  in  cases  of  doubt.  It  must  not  be  for- 
gotten, however,  that  many  cases  of  epithelioma  begin  in  chronic  glossitis, 
non-specific  as  well  as  syphilitic. 

Prognosis. — Though  not  threatening  to  life,  the  prognosis  of  the 
disease  itself  is  bad.  It  resists  treatment,  being,  in  fact,  a  comj)lication 
of  some  obstinate  or  intractable  gastric  or  gastro-intestinal  disorder,  or 
an  evidence  of  constitutional  dyscrasia.  Cure  may  be  expected  in  recent 
cases,  following  cure  of  the  dyspepsia  or  other  malady  upon  which  the 
chronic  glossitis  may  be  dependent. 

Treatment. — Care  to  cleanse  the  tongue  by  washes,  douches,  or  wet 
cloths  after  each  meal,  in  order  to  remove  particles  of  food  which  may 
have  become  impacted  in  the  anfractuosities  of  the  organ,  is  important  in 
order  to  avoid  additional  sources  of  irritation. 

Astringents  and  caustics  of  various  kinds  have  been  extensively  em- 
ployed, carefully  applied  to  the  floors  of  the  fissures,  but  it  is  very  rarely 
that  any  benefit  ensues.  Demarquay  ^  reports  good  results  in  one  case 
of  dissecting  papillary  glossitis  from  biweekly  applications  of  equal  parts 
of  chromic  acid  and  water.  Butlin  reports  good  results  from  chromic 
acid  (1  :  10). 

Careful  attention  to  the  gastro-intestinal  functions,  and  a  thorough 
change  of  diet,  such  as  the  adoption  of  the  milk  cure  and  the  like,  with 
due  attention  to  bathing  and  outdoor  exercise,  comprise  the  most  rational 
method  of  constitutional  treatment.  Should  the  secretions  of  the  mouth 
give  an  acid  reaction  with  litmus-paper,  alkalies  are  strongly  indicated, 
topically  and  systemically.  Avoidance  of  alcohol  in  all  forms  is  often 
absolutely  essential. 


Chronic  Parenchymatous  Glossitis. 

The  chronic  parenchymatous  form  of  glossitis  is  usually  circumscribed. 
"When  diffuse  or  general  it  has  usually  been  a  sequel  of  acute  parenchy- 
matous glossitis.  It  is  not  a  painful  disorder,  and  as  a  rule  is  not  asso- 
ciated with  constitutional  manifestations.  The  circumscribed  tumefaction 
usually  presents  as  an  induration  upon  some  portion  of  the  side  of  the 
tongue,  being  most  frequently  directly  or  indirectly  due  to  irritation  sus- 
tained from  a  jagged  tooth.  Ordinary  sensibility  is  much  diminished, 
and  sometimes  the  sense  of  taste  likewise.  Sometimes  the  indurated 
mass  is  ulcerated  superficially.  The  enlargement  of  the  organ  is  iioi 
sufficient  to  keep  it  outside  the  mouth.     Sometimes,  indeed,  the  tongue, 

"^  Loc.  cit.,  p.  143. 
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as  a  whole,  has  undergone  atrophy,  unilateral  or  bilateral.  Chronic 
abscess  of  the  tongue  sometimes  supervenes,  chiefly  in  scrofulous  sub- 
jects. 

Pathology  and  Morbid  Anatomy. — This  consists  merely  in  inter- 
stitial connective-tissue  hyperplasia,  with  atrophy  of  muscular  fibres  from 
compression. 

Symptoms. — In  addition  to  the  objective  symptoms  of  induration  or 
circumscribed  tumefaction,  the  subjective  symptoms  may  be  summed  up 
as  general  hypersensitiveness  to  sapid  and  acrid  substances ;  diminished 
tactile  sensibility  at  the  part  affected ;  slight  stinging  sensations  while  the 
parts  are  at  rest ;  occasional  or  continuous  local  pains ;  and  a  sense  of 
impediment  in  the  movements  of  the  tongue  in  articulation  and  even  in 
deglutition. 

Diagnosis. — Inspection  reveals  the  swelling,  and  palpation  its  indu- 
ration. In  addition,  the  adjacent  source  of  irritation,  a  jagged  tooth  or 
two,  is  seen.  Abscess  is  recognized  by  special  prominence  at  one  point 
of  the  swelling  and  by  indistinct  sense  of  fluctuation. 

Cystic  tumor  is  liable  to  be  mistaken  for  abscess,  but  the  exploring- 
needle  will  solve  the  difficulty.  Circumscribed  induration  may  be  con- 
founded with  tumor  or  with  epithelioma. 

Prognosis. — This  is  good,  provided  the  source  of  irritation  can  be 
removed  or  suppressed. 

Treatment. — The  first  element  in  the  treatment  is  the  removal  or 
repair  of  any  offending  tooth,  and  next  attention  to  any  underlying 
malady,  constitutional  or  local.  Weak  solutions  of  iodine  locally  are 
said  to  be  of  service.  Abscesses  require  incision  and  evacuation.  Their 
walls  should  be  distended  with  solutions  of  carbolic  acid  or  be  toudhed 
with  solutions  of  iodine,  silver  nitrate,  or  cupric  sulphate,  to  promote 
reparative  inflammation. 


Glossanthrax  (Carbuncle  of  the  Tongue,  Malignant  Pustule 

of  the  Tongue). 

This  is  a  special  variety  of  gangrenous  ulcerative  glossitis,  presenting  as 
an  integral  phenomenon  of  a  disease  peculiar  to  slaughterers,  who  become 
infected  from  diseased  cattle,  usually  by  means  of  the  knife,  which  they 
are  sometimes  in  the  habit  of  holding  in  the  mouth  (Heyfelder  and 
others).  It  has  been  described  chiefly  by  Heyfelder,^  Duhamel,  Chavar- 
rien  d'Audebert,  Felix  Plata,  Breschet  et  Finot,  and  Maisonneuve.^ 

The  period  of  incubation  occupies  about  one  day.  The  tongue  then 
undergoes  rapid  tumefaction  and  becomes  the  seat  of  intense  pain.  The 
points  of  inoculation  become  hard,  covered  with  vesicles  containing 
bloody  serum,  which  blacken,  rupture,  and  leave  dark,  livid,  gangrenous 
patches  of  ulceration.  Profound  cachexia  rapidly  ensues  under  typhoid 
manifestations,  and  death  may  result  in  less  than  twenty-four  hours, 
though  usually  not  until  sixty  hours.  The  prognosis,  therefore,  is  of 
the  gravest  character. 

The  chief  treatment  consists  in  thorough  cauterization  of  the  inoculated 

»  yfed.  Vereivs  Zeituna,  1834. 

'  Dcs  Tumeun  de  la  Langue,  Paris,  1848,  Th^  de  Concours. 
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points  by  means  of  the  actual  cautery,  followed  by  deep  incisions  into  the 
body  of  the  tongue  if  the  glossitis  be  severe. 


Ulceration  of  the  Tongue. 

Apart  from  the  ulcerations  of  the  tongue  incidentally  mentioned  in  the 
foregoing  pages,  there  are  two  forms  of  ulcer,  both  of  sufficiently  frequent 
occurrence  in  ordinary  practice  to  require  special  description :  these  are  the 
tuberculous  ulcer  and  the  syphilitic  ulcer. 

Tuberculous  Ulcer  of  the  Tongue. — Tuberculous  ulceration  of  the 
tongue  occurs  in  a  certain  number  of  cases  of  advanced  tuberculosis  of 
the  lungs  or  of  the  lungs  and  larynx.  It  has  even  been  asserted  to 
precede  pulmonary  tuberculosis.  It  is  most  frequently  observed 
upon  the  upper  surface  of  one  side  of  the  organ,  sometimes  at  the  tip, 
sometimes  farther  back,  and  usually  on  the  same  side  upon  which  the 
disease  is  most  advanced  in  the  lungs  or  the  larynx.  It  is  often  asso- 
ciated with  previous  or  subsequent  tuberculous  ulcerations  of  the  palate 
or  of  the  pharynx  or  contiguous  structures.  It  gradually  extends,  and 
rarely  if  ever  heals.  It  is  characterized  by  a  superficial  excavation,  and 
by  being  covered  with  a  grayish  detritus  entirely  different  from  the 
purulent  layers  seen  on  other  kinds  of  ulcers.  When  of  long  standing 
its  base  is  indurated,  and  this  may  give  rise  at  first  to  suspicion  of 
squamous-celled  carcinoma.  Small  yellowish  elevations  are  sometimes 
observed  in  the  reddened  mucous  membrane  around  the  ulcer — an 
appearance  deemed  sometimes  characteristic  of  the  tuberculous  nature 
of  the  lesion  (Trelat^). 

Pathology  and  Morbid  Anatomy. — Nodular  tuberculous  infil- 
tration takes  place  beneath  the  mucous  membrane,  which  becomes  ele- 
vated in  small,  semiglobular,  yellow  protuberances  of  one  or  more  milli- 
meters in  diameter,  around  which  the  mucous  membrane  is  red  and 
swollen.  The  epithelium  becomes  shed  without  undergoing  renewal,  and 
thus  a  little  point  of  superficial  ulceration  remains.  When  several  such 
points  are  sufficiently  contiguous  they  coalesce  into  a  single  ulcer  of  irreg- 
ular contour,  w^hicli  gradually  spreads  without  much  other  change.  Prac- 
tically, it  never  heals. 

Symptoms. — In  addition  to  the  superficial  ulceration  described,  and  in 
addition  to  the  constitutional  and  local  symptoms  of  advanced  tuberculosis 
of  the  lungs  or  lungs  and  larynx,  as  may  be,  there  are  no  special  symp- 
toms attending  the  tuberculous  ulcer  of  the  tongue.  Saliva  is  some- 
times secreted  in  excess,  but  that  is  not  characteristic.  There  is  little 
pain  and  little  impediment  to  the  movements  of  the  tongue  until  the 
disease  has  advanced. 

Diagnosis. — The  presence  in  a  tuberculous  subject  of  a  unilateral, 
irregular  ulcer  of  the  tongue  surmounted  with  grayish  detritus  and  sur- 
rounded by  reddened  edges,  should  suffice  for  the  recognition  of  its  pre- 
sumptive tuberculous  character.  It  is  most  difficult  perhaps  to  differen- 
tiate from  a  small  ulcerated  squamous-celled  carcinoma,  and  the  two  indeed 
sometimes  coexist,  rendering  the  discrimination  extremely  difficult  until 
the  advanced  progress  of  the  carcinoma  places  the  diagnosis  beyond  doubt. 

1  Bull  de  VAcad.  de  Med.,  1869,  or  Arch.  gen.  de  Med.,  1870. 
Vol.  II.— 24 
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lu  the  early  stages,  however,  it  is  distinguished  by  lack  of  the  pecu- 
liar lancinating  pains  of  carcinoma,  whicli,  however,  are  not  invariably 
attendant,  and  by  lack  of  secondary  involvements  of  the  cervical  lym- 
phatic glands.  At  all  times  it  should  be  distinguishable  from  the  car- 
cinomatous ulcer  by  lack  of  the  fungus-like  appearance  of  the  bed  of  the 
ulcer  which  is  usual  in  carcinoma. 

From  syphilitic  ulcer  it  is  distinguishable  by  the  history  of  the  case, 
its  tendency  to  be  unilateral,  and  its  failure  to  respond  to  antisyphilitic 
treatment.  Syphilitic  ulceration  of  the  tongue  may  represent  the  pri- 
mary, the  secondary,  or  the  tertiary  manifestation  of  the  specific  disease. 
The  former  will  not  be  discussed  in  this  connection. 

Secondary  ulcers  occur  on  the  upper  surface  of  the  tongue,  most  fre- 
quently at  the  anterior  portion,  as  fissures,  usually  longitudinal,  the  floors 
of  which  are  ulcerated.  They  occur  likewise  at  the  sides,  tip,  and  even 
lower  surface  of  the  organ.  They  are  often  associated  with  secondary 
ulceration  in  the  mucous  membrane  of  some  portion  of  the  mouth. 
They  are  quite  painful,  especially  to  the  contact  of  pungent  articles  of 
food.  Some  ulcers  occur  as  simple  superficial  excoriations  at  some  por- 
tion of  the  edge  or  tip  of  the  tongue,  giving  little  evidence  of  any  spe- 
cific character. 

Tertiary  ulcers  are  usually  sequelae  of  gummata.  They  are  much 
deeper  than  secondary  ulcers,  sanious  at  bottom,  often  serpiginous  in 
configuration,  and  apt  to  extend  in  depth  as  well  as  in  superficies,  some- 
times penetrating  through  and  through  the  organ.  They  are  most  fre- 
quent in  the  very  central  portion  of  the  tongue,  or  are  symmetrically  dis- 
posed on  either  side  of  it. 

Prognosis. — The  prognosis  of  tuberculous  ulceration  is  bad,  both  as 
regards  tongue  and  patient. 

Treatment. — The  only  topical  treatment  offering  any  prospect  of 
local  cure  is  the  bodily  destruction  of  the  ulcer  and  the  surrounding 
tissue  with  caustics,  the  best  of  which  are  the  incandescent  metals,  or 
else  the  excision,  with  the  incandescent  knife,  of  a  portion  of  the  tongue 
comprising  all  the  affected  tissue.  In  the  former  case  the  tuberculous 
process  often  reappears  about  the  cicatrix ;  in  the  latter,  at  some  more 
distant  point. 

Tincture  of  iodine  locally,  detergent  washes,  and  the  like,  oflen  secure 
a  certain  amount  of  comfort  as  palliatives.  The  same  indications  prevail 
as  in  simple  chronic  glossitis,  superficial  and  deep-seated.  Iodoform 
locally  is  of  benefit,  inasmuch  as  it  relieves  pain  and  reduces  collateral 
inflammation,  but  it  is  powerless  to  arrest  the  onward  march  of  the 
ulcerative  process. 


Hemorrhage  from  the  Mouth. 

Defintfion. — A  loss  of  blood  from  the  mouth. 

Synonym. — Stomatorrhagia. 

Etiology. — Hemorrhage  from  the  mouth  is  usually  a  symptom  of 
some  disease  or  injury  of  the  mouth,  tongue,  gums,  palate,  pharynx,  or 
nose.  It  may,  however,  occur  as  one  of  the  phenomena  of  scorbutus  or 
of  haemophilia.     It  is  said  to  occur  occasionally  as  a  vicarious  menstru- 
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ation.  It  may  be  slight,  so  as  barely  to  tinge  the  saliva,  or  it  may  be 
profuse  enough  to  terminate  fatally.  Between  these  extremes  there  is  an 
infinity  of  gradations.  As  a  result  of  disease  it  may  be  caused  by  sim- 
ple hypersemia  of  the  mucous  membrane,  by  rupture  of  dilated  blood- 
vessels, by  ulceration,  by  gangrene.  As  a  result  of  injury  it  may  arise 
from  wounds  of  various  kinds,  accidental  or  self-inflicted. 

The  gums  are  the  most  frequent  source  of  slight  hemorrhage  from  the 
mouth.  The  pharynx,  probably,  is  the  next  most  frequent  seat.  Hem- 
orrhage from  the  tongue,  cheeks,  lips,  and  palate  is  usually  traumatic  or 
the  result  of  ulceration. 

Symptomatology,  Course,  Duration,  Complications,  Termina- 
tions, AND  Sequels. — The  symptoms  of  hemorrhage  from  the  mouth 
are  the  presence  of  blood  in  the  saliva  or  in  the  mouth  itself,  or  in  the 
expelled  products  of  expectoration,  emesis,  or  catharsis,  for  sometimes 
the  blood  is  swallowed,  and  occasionally  inhaled  into  the  air-passages. 
The  course,  duration,  complications,  and  terminations  of  stomatorrhagia 
depend  upon  its  cause.  Prolonged  hemorrhage  will  entail  anaemia ;  pro- 
fuse hemorrhage  may  terminate  fatally. 

Diagnosis. — Careful  examination  of  the  mouth,  tongue,  pharynx,  and 
posterior  nares,  both  by  direct  and  by  reflected  light,  may  be  necessary  to 
discover  the  source  of  the  hemorrhage  and  discriminate  it  from  haemop- 
tysis and  haematemesis. 

Prognosis. — The  prognosis  will  depend  upon  the  nature  of  the  cause, 
its  susceptibility  of  arrest,  the  quantity  of  blood  lost,  and  the  general 
health  of  the  patient.  It  is  grave,  as  a  rule,  in  the  subjects  of  haemo- 
philia, as  there  is  a  constitutional  malnutrition  of  the  blood-vessel  sys- 
tem which  cannot  be  counteracted. 

Treatment. — Ergot  or  oil  of  turpentine  internally,  astringent  mouth- 
washes, and  recumbency  constitute  the  main  features  in  treatment. 


Morbid  Dentition. 

Definition. — Departure  from  the  physiological  processes  concerned 
in  the  eruption  of  teeth,  entailing  certain  local  and  systemic  disorders. 

Synonyms. — Dentitio  difficilis,  Pathological  dentition.  Odontitis  infan- 
tum. 

The  correct  comprehension  of  the  subject  will  be  facilitated  by  consid- 
ering its  etiology,  pathology,  and  symptomatology  in  connection.  Indeed, 
morbid  dentition  has  been  assigned  so  prominent  a  part  in  the  etiology  of 
various  affections  elsewhere  discussed  that  a  satisfactory  consideration  of 
its  own  causation  would  require  the  repetition  of  much  that  belongs  more 
appropriately  under  other  titles.  While  in  some  infants  the  teeth  erupt 
so  quietly  that  the  parents  are  astonished  by  the  accidental  discovery  of 
their  presence  above  the  gum,  few  children  escape  a  greater  or  less 
amount  of  local  and  constitutional  disturbance  while  passing  through 
the  process  of  dentition.  So  severe  may  these  disturbances  become  that, 
according  to  the  mortality-tables  of  London,  as  cited  by  West,^  teething 
was  assigned  as  the  cause  of  death  of  4.8  per  cent,  of  all  children  dying 
under  one  year  old,  and  of  7.3  per  cent,  of  those  who  died  between  the 
*  Lectures  on  the  Diseases  of  Infancy  and  Childhood,  Philada.,  1860,  p.  425. 
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ages  of  twelve  months  and  three  years.  It  is  furthermore  well  recognized 
that  the  period  of  greatest  mortality  among  children  is  that  of  the  first  den- 
tition. Associating  these  facts,  we  see,  on  the  one  hand,  that  while  disorders 
of  dentition  may  act  a  causative  part  in  the  production  of  systemic  diseases 
or  aggravate  morbid  processes  due  to  ordinary  causes,  on  the  other  hand 
they  may  be  but  one  expression  of  some  profound  constitutional  disturb- 
ance ;  or  both  aberration  in  the  eruption  of  tlie  teeth  and  systemic  dis- 
ease may  be  dependent  upon  the  influence  of  dyscrasia.  The  period  is 
one  of  active  organic  processes;  the  child  is  becoming  fitted  for  a  new 
manner  of  existence ;  and  change  and  development  are  going  on  through- 
out nervous,  vascular,  respiratory,  and  alimentary  systems.  Hence  there 
exists  peculiar  susceptibility  to  morbid  influences;  and  any  process,  phys- 
iological or  pathological,  once  started,  goes  through  its  stages  with  exces- 
sive energy. 

Although  the  periods  of  normal  eruption  of  the  deciduous  teeth  vary 
within  extensive  limits,  and  an  invariable  order  in  eruption  is  not 
observed  in  all  subjects,  it  may  be  stated  as  a  rule  that  the  lower 
central  incisors  are  cut  in  quick  succession  about  the  seventh  month. 
Some  infants  get  these  teeth  during  the  fourth  month  (Vogel),  and 
others  have  to  wait  until  the  tentli  or  eleventh  month,  some  even 
longer.  A  few  weeks  after  the  appearance  of  these  lower  incisors — 
within  fourteen  days  in  some  subjects,  not  until  nine  or  more  weeks 
in  others — the  central  incisors  of  the  upper  jaw  are  cut,  and  its  lateral 
incisors  shortly  afterward,  followed  in  their  turn  by  the  lateral  incisors 
of  the  lower  jaw.  In  some  instances — the  majority,  according  to  Vogel 
— the  eruption  of  the  inferior  lateral  incisors  is  delayed  until  the  anterior 
molars  are  about  to  become  exposed,  usually  from  the  twelfth  to  the 
fifteenth  month.  Sometimes  the  upper  molars  are  cut  before  the  lower, 
sometimes  after  them.  From  the  sixteenth  to  the  twentieth,  or  even  the 
twenty-fourth,  month  the  canine  teeth  are  cut,  and  the  four  posterior 
molars  follow  between  the  twentieth  and  thirtieth  months,  rarely  delayed 
until  the  thirty-sixth  month, — completing  the  process  of  the  first  dentition. 

From  this  it  will  be  seen  that  the  teeth  erupt  as  a  rule  in  pairs,  and 
that  a  longer  or  shorter  interval  of  repose  takes  place  between  the  erup- 
tion of  successive  pairs. 

Variations  from  the  usual  order  beyond  the  limits  noted  above  may  be 
considered  abnormal.  Numerous  cases  are  on  record  both  of  precipitate 
and  of  tardy  dentition.  Tanner  cites  from  Haller  nineteen  examples  in 
which  one  or  more  of  the  central  incisors  have  been  found  through  the 
gums  at  birth,  and  have  had  to  be  removed  to  prevent  injury  to  the 
mother's  nipple ;  from  Crump,  a  case  of  full  dentition  at  birth,  report- 
ed to  the  Virginia  Society  of  Dentists;  and  from  Ashburner,  a  case  of  a 
child  beginning  to  cut  its  first  tooth,  an  incisor  in  the  upper  jaw,  during 
its  twenty-third  month,  the  infant  being  very  delicate,  with  a  large  head, 
tumid  abdomen,  and  peculiarly  small-sized  extremities.  The  same  author 
quotes  from  Serres  cases  of  persons  passing  through  several  years  of  life 
— in  one  instance  seven — before  cutting  their  first  teeth,  and  mentions  on 
the  authority  of  Tomes  that  Boxalli  and  Baumas  have  each  recorded  an 
instance  in  which  the  patient  reached  old  age  without  a  single  tooth  having 
ever  appeared. 

Racnitis  is  often  the  cause  of  tardy  dentition,  and  in  the  subjects  of  this 
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diathesis  not  alone  are  the  teeth  retarded  in  development,  but  they  decay 
early  and  even  fall  from  their  sockets. 

The  first  indication  of  approaching  dentition  is  the  markedly  increased 
production  of  saliva.  For  some  little  time  after  birth  the  salivary  glands 
seem  to  remain  wholly  inactive,  and  until  the  fourth  or  fifth  month  of 
extra-uterine  life  they  furnish  very  little  secretion.  At  this  period  a 
decided  change  occurs.  The  mouth  is  constantly  filled  with  saliva,  w^hich 
dribbles  from  its  corners.  To  this  continual  slobbering,  wetting  the  gar- 
ments covering  the  chest,  has  been  attributed  the  bronchial  catarrh  which 
attends  some  infants ;  and  diarrhoea  has  likewise  been  referred  to  the 
swallowing  of  large  quantities  of  saliva,  acting  as  a  mild  laxative  by 
virtue  of  its  saline  constituents. 

There  may  be  nc  further  manifestation  until  the  seventh  month,  beyond 
the  broadening  of  ihe  dental  ridge.  The  exact  position  of  each  tooth  is 
usually  indicated  by  greater  prominence  of  the  gum  above  it  for  some 
time  before  it  comes  through,  its  entire  outline  being  very  distinct  in  the 
upper  central  incisors.  As  the  tooth  approaches  the  surface  the  gum 
becomes  hot,  shining,  tense,  and  tumid,  often  painful.  A  slight  amount 
of  catarrhal  stomatitis  is  almost  invariable.  There  is  some  elevation  of 
temperature;  flushing  of  the  cheek  may  occur;  the  child  is  restless, 
peevish,  and  fretful ;  its  sleep  may  be  broken ;  it  may  cry  out  with  pain ; 
its  thumb,  its  fingers,  any  hard  substance  it  can  obtain,  are  thrust  into 
its  mouth  to  allay  the  irritation  of  the  gums.  Otalgia  is  not  uncommon, 
and  its  occurrence  may  be  inferred  from  the  fact  that  the  child  pokes  its 
thumb  or  finger  into  the  auditory  canal  or  firmly  presses  the  tragus  down 
over  the  external  meatus.  These  may  comprise  all  the  disordered  mani- 
festations, local  or  constitutional,  or  there  may  be  in  addition  loss  of 
appetite,  diarrhoea,  vomiting,  and  the  various  disturbances  of  reflex  ner- 
vous origin  to  be  alluded  to  later ;  or,  in  the  not  common  yet  not  rare 
instances  already  mentioned,  there  may  be  absolutely  no  appreciable  dis- 
turbance whatever. 

Sometimes  a  disposition  exists  to  the  formation  of  small  aphthous 
ulcerations  on  the  tongue  or  elsewhere  in  the  mouth,  particularly  at  the 
duplicature  of  the  lip  and  the  outer  surface  of  the  alveoli.  Ulceration 
occurs  most  frequently  at  the  tip  of  the  tongue,  probably  occasioned  by 
friction  from  the  new  teeth.  Usually  there  is  a  single  flat,  round  ulcer, 
its  edges  somewhat  infiltrated,  its  bed  covered  with  a  yellow  lardaceous 
substance.  It  is  extremely  painful  to  the  touch,  and  thus  every  move- 
ment of  the  tongue  occasions  distress.  It  may  heal  within  a  few  days  or 
continue  for  weeks.     Ulcers  in  other  situations  are  less  obstinate. 

Occasionally — and  more  frequently  in  debilitated  subjects  or  those 
exposed  to  unhygienic  surroundings — there  is  an  unusual  amount  of 
heat  and  swelling  of  the  gum,  Avhich  becomes  excessively  tender,  usually 
over  the  summit  of  a  particular  tooth — in  which  case  there  will  be  a  little 
tumor-like  elevation — or  around  a  tooth  which  has  partially  pierced  through 
it.  Small  sloughy  ulcerations  form  in  this  situation.  There  is  great  pain, 
and  usually  high  fever  and  severe  gastro-intestinal  disorder.  This  affec- 
tion, often  difficult  of  cure,  is  termed  by  some  writers  odontitis  infantum. 
So  severe  is  the  pain,  and  so  great  its  tendency  to  aggravate  constitutional 
disturbances,  that  life  may  be  placed  in  jeopardy,  and  even  fatal  results 
ensue. 
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Less  severe  than  either  of  the  forms  just  decribed,  and  yet  far  more 
intense  than  the  mild  stomatitis  which  many  authors  regard  as  physiolog- 
ical, is  an  aggravated  form  of  catarrhal  stomatitis  sometimes  attendant 
upon  morbid  dentition,  in  which  there  is  swelling  of  the  submaxillary 
glands  and  infiltration  of  the  adjacent  connective  tissue.  In  this  case 
there  is  usually  considerable  pyrexia. 

The  constitutional  disturbances  of  reflex  nervous  origin  occasioned  by 
morbid  dentition  are  of  the  most  varied  character,  both  in  their  degree  of 
gravity  and  in  the  manner  and  locality  of  their  manifestation.  Doubtless 
the  extensive  ramifications  of  the  great  vagus  nerve,  and  its  connections 
both  of  origin  and  distribution  with  the  exquisitely  sensitive  fifth  nerve, 
as  well  as  with  the  facial  nerve  and  with  the  sympathetic  system,  will 
explain  why  the  irritation  should  now  be  seated  in  the  gastro-intestinal 
tract,  giving  rise  to  vomiting  and  diarrhoea  (gastritis,  gastro-enteritis, 
enteritis,  entero-colitis,  cholera  infantum) ;  now  in  the  respiratory  tract, 
provoking  cough  more  or  less  severe,  or  even  a  well-marked  bron- 
chitis; now  manifest  itself  in  various  cutaneous  eruptions  (urticaria, 
eczema,  impetigo,  lichen,  prurigo,  herpes);  and  now  accumulate  in  the 
cerebro-spinal  axis,  manifesting  its  presence  by  slight  spasms  (dysuria, 
muscular  twitchings),  or  discharging  with  terrific  force  in  some  of  those 
convulsive  seizures  which  are  the  dread  of  mothers  and  the  cause  of  much 
anxiety  to  physicians. 

The  mechanical  causation  of  diarrhoea  and  bronchitis,  insisted  upon 
particularly  by  Vogel,  has  already  been  alluded  to.  While  this  may  be 
one  element,  most  certainly  the  nervous  factor  is  too  important  to  be 
disregarded.  Bronchitis,  not  attributable  to  ordinary  exposure,  occurs 
coincidently  with  teething  even  in  children  who  have  been  protected 
against  wetting  of  the  chest ;  and  the  fact  that  more  purely  nervous  phe- 
nomena, and  especially  the  dreaded  brain  symptoms,  are  usually  absent  in 
children  who  have  an  excessive  flow  of  saliva,  and  particularly  if  there 
be  also  a  moderate  diarrhoea,  would  conduce  to  the  belief  that  nervous 
irritation,  discharging  itself  in  this  manner,  does  not  accumulate  in  the 
centres. 

Doubts  have  been  expressed  whether  dentition  can  give  rise  to  convul- 
sions in  perfectly  healthy  children,  although  its  role  as  an  exciting  cause 
in  predisposed  subjects  is  admitted  (Hillier).  That  dentition  alone,  in  the 
absence  of  any  other  predisposing  or  exciting  influence,  will  provoke  any 
of  the  disorders  with  whicli  it  is  associated  may  be  doubted  in  view 
of  the  fact  already  cited,  that  in  some  infants  there  are  no  untoward 
occurrences.  But  there  seems  to  be  no  valid  reason  for  separating  the 
disturbances  purely  in  the  domain  of  the  nervous  system  from  the  other 
pathological  processes  originated  or  aggravated  by  morbid  dentition. 
Doubtless  ])redisposition  often  determines  the  direction  and  severity  of 
the  reflected  phenomena ;  and  in  the  same  manner  reflected  irritation  may 
bring  an  organ  within  the  influence  of  the  ordinary  disease-producing 
cause. 

The  convulsive  phenomena  associated  with  dentition  may  take  the  form 
of  general  eclampsia  or  spasms  of  particular  groups  of  muscles.  These 
latter  are  very  common — according  to  Vogel,  universal — and  vary  in 
intensity  from  that  slight  contraction  of  the  facial  muscles  which  sends 
the  mother  into  raptures  of  delight  over  the  heavenly  smile  of  her  sleep- 
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ino"  babe  to  tlie  distressing  seizure  of  laryngismus  stridulus.  Sometimes 
the  child  may  sleep  with  its  eyes  half  open,  the  eyeballs  directed  up- 
ward, and  only  the  white  sclerotic  to  be  seen  through  the  gap  between 
the  lids,  "producing  an  appearance  which  is  unnatural  and  alarming  to 
the  laity." 

The  attacks  of  general  eclampsia  are  usually  sudden.  The  child  has 
been  to  all  appearances  perfectly  healthy,  when,  without  warning,  there 
occurs  a  series  of  tetanic  spasms  like  a  succession  of  electric  shocks.  The 
individual  eclamptic  shock  cannot  be  distinguished  from  an  epileptic 
seizure.  These  convulsions  sometimes  continue  for  several  days,  but  fre- 
quently they  cease  after  a  few  minutes.  They  may  pass  off  and  leave 
nothing  to  testify  to  their  occurrence;  very  frequently  they  occasion 
permanent  distressing  lesions.  Partial,  so-called  essential  paralyses, 
squint,  or  even  idiocy,  are  cited  among  their  sequelae;  infants  subject 
to  repeated  convulsions  while  cutting  successive  teeth  have  eventually 
perished  from  cerebro-spinal  meningitis ;  death  has  not  infrequently 
been  an  immediate  result.  In  these  graver  cases  teething  is  probably 
but  one  of  the  morbid  influences  at  work. 

Purulent  otitis  media  follows  dentition  in  some  infants,  usually,  if  not 
invariably,  of  a  scrofulous  diathesis.  At  the  clinic  of  the  Jefferson  Med- 
ical College  Hospital  fully  one-third  of  all  the  cases  of  otorrhcea  in  chil- 
dren are  said  to  be  so  occasioned. 

Blennorrhoeal  conjunctivitis  is  a  rare  complication  of  teething,  and  when 
it  occurs  usually  accompanies  the  eruption  of  the  upper  molars  and  canines 
(eye  teeth).  It  is  attributed  to  direct  extension  of  the  gingival  inflamma- 
tion by  continuity  through  the  antrum  of  Highmore  and  the  nasal  pas- 
sages. By  some  it  is  said  to  occur  only  in  strumous  subjects.  It  is 
unilateral,  and  is  not  contagious,  so  that  there  is  no  cause  for  alarm 
concerning  the  unaffected  eye.  The  lids  soon  swell  enormously  and  the 
eyeball  is  exposed  with  difficulty.  There  is  considerable  pain.  The 
secretion  is  more  mucous,  translucent,  and  stringy  than  in  genuine 
blennorrhoea.  The  eyeball  always  remains  intact  and  the  prognosis  is 
always  favorable  (Vogel).  Milder  forms  of  catarrhal  conjunctivitis  are 
not  very  uncommon. 

Thus  far,  we  have  considered  only  the  process  of  the  first  dentition. 
Before  the  shedding  of  any  of  the  deciduous  teeth,  the  first  permanent 
molars  inaugurate  the  second  dentition,  appearing  in  position  at  about 
the  sixth  year.  Next,  displacing  their  temporary  predecessors,  come  the 
central  incisors,  between  the  sixth  and  eighth  years,  the  inferior  pair 
generally  preceding  the  superior  ones.  The  lateral  incisors  are  cut 
between  the  seventh  and  ninth  years ;  the  anterior  bicuspids  between 
the  ninth  and  tenth  years;  the  posterior  bicuspids  between  the  tenth  and 
eleventh  years ;  the  canines  between  the  eleventh  and  thirteenth  years ; 
the  second  molars  between  the  twelfth  and  fourteenth  years ;  the  third 
molars,  or  wisdom  teeth,  between  the  seventeenth  and  twenty-first  years 
as  a  rule,  occasionally  much  earlier,  sometimes  later. 

The  eruption  of  the  permanent  teeth  does  not  usually  occasion  any 
very  great  amount  of  distress ;  nevertheless,  it  sometimes  acts  both  as  a 
predisposing  and  as  an  exciting  cause  of  various  disorders,  local  and 
systemic.  The  various  forms  of  stomatitis,  tonsillitis,  sore  throat,  gastro- 
intestinal derangements,  febrile  disturbances,  bronchitis,  internal  rhinitis, 
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diseases  of  the  eye,  of  the  ear,  of  the  skin,  chorea,  epilepsy,  etc.,  have  al! 
been  noted  as  accompanying,  if  not  occasioned  by,  the  second  dentition. 
Ashburner  ^  records,  among  other  similar  instances,  that  of  a  lad  twelve 
years  old  who  presented  a  marked  case  of  chorea,  and  after  three  montlis' 
continuance  of  the  twitchings  fell  into  a  violent  epileptic  fit,  from  diffi- 
culty in  the  eruption  of  the  second  pair  of  permanent  molars  of  the  upper 
jaw.  The  use  of  the  gum  lancet  relieved  the  convulsion,  and  there  was 
no  return  of  the  chorea. 

Quite  frequently,  the  eruption  of  the  inferior  dentes  sapientise  occasions 
great  and  protracted  suffering,  especially  when  they  appear  very  close  to 
or  partially  under  the  coronoid  processes.  Considerable  irritation  is 
occasioned,  in  which  the  gums  and  adjacent  tissues  participate.  Inflam- 
mation may  result  and  extend  to  the  fauces ;  mastication  becomes  im]^os- 
sible ;  severe  odynphagia  is  excited.  Suppuration  may  ensue,  and  then 
the  pus  burrows  in  various  directions,  finding  exit  at  points  more  or  less 
remote,  internal  or  external.  Among  the  consequences  of  the  eruption  of 
a  wisdom  tooth  into  a  crowded  arch,  White  ^  cites  fistulse,  necrosis,  exos- 
tosis, ulceration  and  sloughing  of  the  soft  tissues,  cystic  and  other  tumors, 
ankylosis  of  the  jaw,  amaurosis,  otalgia,  otorrhoea,  deafness,  facial  paral- 
ysis, hemicrania,  oesophagismus,  tonsillitis,  erysipelas,  aphonia,  hysteria, 
neuralgia,  chorea,  epilepsy,  tetanus,  death. 

Diagnosis. — The  age  of  the  child  and  the  appearances  already  described 
will  afford  a  basis  for  diagnosis  so  far  as  the  local  manifestations  in  the 
mouth  are  concerned.  The  diagnosis  of  local  disorders  at  a  distance,  or 
of  systemic  disturbances  of  whatever  character,  can  be  made  out  only  by 
careful  consideration  of  all  the  attending  circumstances ;  and  it  is  always 
to  be  borne  in  mind  that  while  the  process  of  dentition  is  to  be  recognized 
as  one  of  the  causative  factors,  grave  injustice  might  be  done  the  little 
patient,  and  its  life  perhaps  endangered,  by  failure  to  recognize  the  pres- 
ence of  other  and  perhaps  more  potent  morbid  influences. 

In  cases  of  chorea  or  epilepsy,  of  eye  or  ear  troubles,  or  of  any  morbid 
condition  not  otherwise  accounted  for,  occurring  during  the  period  of  the 
second  dentition,  especially  at  the  sixth,  twelfth,  and  seventeenth  years, 
or  until  the  wisdom  teeth  are  fully  erupted,  it  is  well  to  inspect  the  mouth 
and  to  think  of  dentition  as  the  possible  cause. 

Prognosis. — The  prognosis  will  depend  upon  the  character  and  gravity 
of  the  associated  symptoms,  the  presence  or  absence  of  diathesis,  and  the 
etiological  importance  attached  to  dentition.  It  is  impossible  to  lay  down 
a  general  law. 

Treatment. — The  treatment  of  the  deuteropathic  or  associated  dis- 
orders is  to  be  conducted  on  the  general  principles  applicable  to  those  dis- 
eases; for  a  consideration  of  which  the  reader  is  referred  to  the  ap])ropriate 
articles  of  this  work.  We  have  here  to  consider  general  prophylaxis  and 
local  measures.  Tlie  proper  management  of  the  child  during  the  period 
of  the  first  dentition  is  a  matter  of  great  importance,  and  may  avert  seri- 
ous complications.  The  child  should  be  as  much  as  possible  in  the  open 
air  whenever  the  weather  is  favorable.  The  head  may  be  daily  sponged 
with  cold  water,  and  caps  and  warm  head-coverings  of  all  kinds  should 

*  On  Dentition  and  xnme  Coincident  Diftordei's,  London,  1834,  cited  by  Tanner. 
'  "Pathological  Dentition,"  extract  from  annual  supplement  to  the  Obsttt.  Journ.  of 
Oreat  Britain  and  Jrdandf  April,  1878. 
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be  forbidden.*  Frequent  rubbing  of  the  gums  with  a  crust  or  other  hard 
su})stance,  or  with  the  finger,  is  advisable ;  and  something  for  the  child  to 
bite  on,  preferably  a  silver  piece,  should  be  provided.  Orris-root,  calamus, 
and  other  vegetable  substances  frequently  given  to  children  for  this  pur- 
pose are  objectionable ;  their  fermentation  is  apt  to  lead  to  thrush.  The 
secretions  must  be  kept  active.  The  diet  should  be  carefully  regulated,  and 
cooling  drinks  be  freely  given  in  order  that  the  child  may  not  overload 
its  stomach  by  too  frequent  suckling  in  its  efforts  to  relieve  the  local  heat 
by  moisture.  The  mother  should  be  warned  not  to  put  it  too  frequently 
to  the  breast.  Weaned  children  will  often  be  found  unable  to  digest  their 
ordinary  food,  and  in  that  case  still  greater  care  will  be  required.  Slight 
diarrhoea  does  not  call  for  interference,  and  is  often  beneficial  in  relieving 
nervous  tension  and  thus  averting  a  tendency  to  convulsions.  Indeed, 
when  the  bowels  are  not  relaxed  gentle  aperients  should  be  given,  espe- 
cially in  plethoric  subjects  or  in  those  with  cutaneous  eruptions  (Clarke). 
Cutaneous  eruptions  do  not  call  for  treatment,  and  there  seems  to  be 
ground  for  the  popular  fear  that  they  may  be  driven  inward ;  at  least, 
cases  are  on  record  in  which  their  disappearance  under  treatment,  and 
even  spontaneously,  has  been  followed  by  more  or  less  severe  convulsions. 

In  cases  where  bronchitis  can  be  traced  wholly  or  in  part  to  soaking 
of  the  clothing,  due  protection  of  the  chest  by  an  oil-cloth  or  waterproof 
bib  may  be  prophylactic  against  future  attacks.  In  children  who  have 
suffered  from  any  special  set  of  morbid  manifestations  during  the  erup- 
tion of  one  pair  of  teeth,  similar  disturbances  may  be  expected,  and 
should  be  guarded  against,  in  the  future. 

Aphthous  ulcerations  are  usually  associated  with  disorders  of  digestion, 
the  relief  of  which  must  be  the  main  object  of  treatment.  Locally,  the 
treatment  does  not  differ  from  that  of  aphthous  stomatitis  in  general. 
Obstinate  ulceration  of  the  tongue  may  require  the  use  of  silver  nitrate. 
In  that  form  of  ulceration  called  odontitis  infantum,  in  addition  to  proper 
attention  to  the  diet  and  secretions  and  mild  antiphlogistic  medication, 
local  depletion  by  leeches,  preferably  at  the  angle  of  the  jaw,  is  often 
beneficial.  Some  writers  advise  the  application  of  leeches  directly  to  the 
gum.  Potassium  chlorate  internally,  two  grains  every  four  hours  to  a 
child  twelve  mouths  old,  is  curative  in  the  majority  of  cases.  It  may  be 
given  dissolved  in  sweetened  water.  Solutions  of  borax,  and,  in  severe 
cases,  of  silver  nitrate,  may  be  applied  locally.  The  use  of  the  lancet  is 
contraindicated,  for  the  cut  surfaces  would  be  liable  to  ulceration. 

The  propriety  of  resort  to  the  lancet  for  cure  of  systemic  disturbances  by 
obviating  the  source  of  local  irritation  is  one  which  deserves  consideration. 
It  can  only  be  decided  upon  the  indications  presented  by  the  individual 
case.  The  knife  is  not  a  panacea  for  all  the  disorders  of  childhood  occur- 
ring during  dentition,  and  its  indiscriminate  use  is  to  be  discountenanced. 
Nevertheless,  there  can  be  no  doubt  that  engorged  and  inflamed  gums 
demand  incision  for  their  relief,  on  the  same  general  principles  of  surgery 
applicable  to  similar  conditions  elsewhere.  Where  it  is  probable  that 
systemic  disease,  even  if  not  solely  caused,  is  aggravated  by  the  irritation 
and  pain  of  a  tooth  unable  to  make  its  way  to  the  surface  unaided,  it  is 
clearly  the  duty  of  the  physician  to  give  his  little  patient  that  modicum 
of  relief,  if  not  of  cure,  which  will  be  afforded  by  a  proper  incision  of 

'  Tanner  after  Clarke. 
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the  gum.  It  will  not  do  merely  to  score  the  gums,  but  cuts  should  be 
made  deep  enough  to  reach  the  presenting  surface  and  extend  even  beyond 
its  boundaries.  The  developing  enamel  cannot  be  injured  unless  undue 
force  be  exerted.  The  best  instrument  to  employ  is  a  curved  double- 
edged  bistoury,  so  wrapped  as  to  prevent  injury  to  tongue,  cheek,  or  lips. 
The  child  should  be  firmly  held  by  another  person,  and  in  such  a  position 
that  the  parts  may  be  well  illuminated.  The  jaws  can  be  separated  by  the 
operator's  left  hand,  and  the  fingers  so  disposed  as  to  protect  the  tongue  and 
lips.  Sometimes  the  insertion  of  a  small  cork  between  the  jaws  will  be  of 
advantage.  The  cuts  should  be  made  with  special  reference  to  the  form  of 
the  presenting  tooth.  James  W.  White  ^  recommends  for  the  incisors  and 
cuspids  a  division  of  the  gum  in  the  line  of  the  arch ;  for  the  molars  a 
crucial  incision,  thus  X,  the  centre  of  the  crown  as  near  as  can  be  deter- 
mined indicating  the  point  of  decussation.     A  cuspid  partially  erupted 

needs  severance  of  the  fibrous  ring  on  the 
^^*  anterior  and  posterior  as  well  as  on  the 

^  ^^_        lateral  surfaces  (Fig.  17).     All  the  cups 

of  a  molar   may  have  erupted,  and  yet 
strong  fibrous  bands  maintain  a  decided 
resistance.     In  this  case  White  thinks  that 
all  the  boundaries  of  the  tooth  should  be 
traced  by  the  lancet  and  all  such  bands 
""""(WhL')?"'"^'    '^'TwSLr°'''  completely  severed,  or  else  a  crucial  incis- 
ion, as  in  the  figure  (Fig.  18),  should  be 
made  so  as  to  ensure  perfect  release  from  pressure.     The  only  contra- 
indication to  the  use  of  the  lancet,  except  in  ulcerative  odontitis,  as  before 
mentioned,  is  the  existence  of  a  hemorrhagic  diathesis. 

^Op.eit. 


DISEASES  OF  THE  TONSILS, 

By  J.  SOLIS  COHEN,  M.D. 


Tonsillitis. 

DEFr:N'iTiON. — An  acute  inflammation  of  the  tonsil  or  tonsils;  or  inflam- 
mation of  the  tonsil  or  tonsils,  with  inflammation  of  the  peritonsillar  con- 
nective tissue  and  of  the  palatine  folds. 

Varieties. — When  the  inflammatory  process  is  confined  to  the  mucous 
membrane  the  disease  is  erythematous,  superficial,  or  catarrhal  tonsillitis ; 
when  it  involves  the  lacunae  it  constitutes  lacuna!  or  follicular  tonsillitis ; 
when  it  involves  the  gland  as  a  whole  it  constitutes  parenchymatous, 
phlegmonous,  or  suppurative  tonsillitis.  The  two  latter  varieties  may 
present  in  combination.  When  the  superficial  inflammatory  process  is  a 
vesicular  one,  eventually  sheathing  the  surface  of  the  organ  in  whole  or 
in  part  with  a  membranous  envelope,  it  constitutes  herpetic  or  membran- 
ous tonsillitis.  This  variety  may  complicate  superficial  tonsillitis.  When 
the  iuflammation  of  the  tonsil,  usually  superficial,  is  due  to  the  presence 
of  a  cryptogamic  growth,  it  is  a  mycotic  or  parasitic  tonsillitis,  benign 
or  malignant  (diphtheria),  as  may  be.  When  the  inflammation  of  the 
tonsil  is  due  to  rheumatism,  it  is  rheumatic  or  constitutional  tonsillitis. 

Synonyms. — Inflammation  of  the  tonsils.  Amygdalitis,  Quinsy,  An- 
gina tonsillaris.  Angina  phlegmonosa.  Phlegmonous  sore  throat,  Cynanche 
tonsillaris.  Lacunal  tonsillitis  is  more  generally  known  as  folliculous 
tonsillitis  (tonsillitis  foUicularis).  Common  meinbranous  or  pseudo- 
membranous sore  throat  (angina  membranosa  communis)  is  used  as  a 
synonym  for  herpetic  or  membranous  tonsillitis  (tonsillitis  herpetica  seu 
membranosa).  Mycosis  tonsillaris  is  a  synonym  for  mycotic  tonsillitis 
(tonsillitis  mycotica  benigua  or  tonsillitis  parasitica).  The  tonsillitis  of 
diphtheria  is  sometimes  termed  tonsillitis  diphtheritica,  tonsillitis  mycotica 
maligna ;  that  of  rheumatism,  tonsillitis  rheumatica,  angina  rheumatica, 
rheumatic  sore  throat. 

History. — Tonsillitis  was  described  by  Hippocrates.  Of  recent 
authors,  Sauvages,  Cullen,  Louis  for  researches  on  the  eflects  of  blood- 
letting ;  Bell  on  the  specific  value  of  guaiacum ;  Yelpeau  as  to  the  use 
of  powdered  alum  and  nitrate  of  silver ;  Bourgeoise  on  the  use  of  tartar 
emetic;  Maingault  on  paralytic  sequelae;  Hering  on  mycosis;  and  the 
authors  of  the  various  encyclopaedias  and  dictionaries, — may  be  men- 
tioned as  chief  among  the  numerous  observers  whose  contributions  have 
been  of  most  value.      The  bibliographical  references  appended  to  the 
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compilations  last  cited  will  guide  the  student  in  gaining  access  to  the 
more  important  special  observations  of  anomalous  cases. 

Etiology. — Predisposing  and  Exciting  Causes. — Tonsillitis  may  be 
idiopathic,  deuteropathic  or  symptomatic,  or  traumatic. 

The  predisposing  cause  of  idiopathic  tonsillitis  is  usually  diathetic,  and 
is  associated  with  congenital  or  inherited  vulnerability  of  the  organ.  Of 
diathetic  causes,  scrofula  is  undoubtedly  the  most  provocative,  but  even 
rheumatism  and  gout  are  likewise  so  considered,  thoug;!  in  a  far  more 
limited  degree.  Acute  articular  rheumatism  is,  in  fact,  sometimes  pre- 
ceded by  rather  a  sharp  attack  of  tonsillitis  (rheumatic  tonsillitis),  which 
subsides  spontaneously  in  a  very  few  days,  sometimes  within  one  day, 
sometimes  suddenly  and  synchronously  with  the  onset  of  the  ordinary 
manifestations  of  rheumatism,  though  the  latter  are  often  slight  and 
transient,  as  if  the  force  of  the  attack  had  been  spent  on  the  tonsils. 
Tonsillitis,  non-specific  in  character,  is  apt  to  be  prevalent  during  epi- 
demics of  scarlatina,  diphtheria,  rubeola,  and  variola.  Membranous  ton- 
sillitis is  common  before  and  after  epidemics  of  diphtheria.  Epidemics 
of  tonsillitis  have  been  recorded,  but  in  the  face  of  their  extreme  rarity 
it  becomes  questionable  whether  they  were  not  extensive  examples  of  the 
proclivity  just  alluded  to. 

Tonsillitis  is  more  frequent  in  individuals  with  chronically  diseased 
tonsils  than  in  individuals  in  whom  these  glands  are  healthy.  Such 
individuals,  too,  are  more  liable  to  recurrences;  and  such  recurrences 
often  follow  very  slight  provocations. 

Idiopathic  tonsillitis  is  rare  in  infancy.  At  the  period  of  eruption  of 
the  permanent  teeth  it  is  much  more  liable  to  occur  than  before  that 
)>eriod,  and  the  liability  increases  progressively  until  the  second  dentition 
has  been  completed.  It  is  most  frequent  during  the  decennium  imme- 
diately following  puberty — that  is  to  say,  in  adolescents  and  young  adults 
— or  from  the  fifteenth  to  the  twenty-fifth  year.  The  disposition  or  pre- 
disposition to  renewed  attacks  continues  marked  during  the  decennium 
immediately  succeeding ;  after  which  attacks  are  more  and  more  infre- 
quent. Certain  anatomical  changes  occurring  in  the  tonsils,  as  the  rule 
about  the  fortieth  year,  may  diminish  their  proclivity  to  inflammation. 
Nevertheless,  the  disease  occasionally  occurs  in  advanced  age.^ 

Deuteropathic  tonsillitis  is  quite  frequent  in  infancy,  being  excited  by 
the  infectionvof  scarlet  fever,  diphtheria,  measles,  and  small-pox,  as  dis- 
cussed under  these  headings  respectively.  Under  similar  circumstances 
it  occurs  in  the  adolescent  and  the  adult  likewise.  It  is  also  produced  in 
carcinoma  and  sarcoma  of  the  tonsil. 

Rheumatic  tonsillitis,  a  deuteropathic  variety,  is  most  prevalent  during 
atmospheric  changes. 

Herpetic  tonsillitis,  oflen  a  deuteropathic  variety,  seems  sometimes  of 
nervous  origin  exclusively.  It  is  sometimes  traceable  to  defective  drain- 
age. It  is  sometimes  prevalent  during  epidemics  of  diphtheria,  when  its 
membranous  character  renders  it  extremely  liable  to  be  mistaken  for  the 
tonsillitis  of  diphtheria. 

Traumatic  tonsillitis  occurs  occasionally.  The  causes  are — inspiration 
of  irritant  gases,  the  deglutition  of  chemically  acrid  substances,  the  accu- 

'  Solomon  Soils  Cohen,  "Abscess  of  the  Tonsi'  in  an  Octogenarian,"  Med.  News,  Phil- 
»da,Feb.  16,  1884,p.  186. 
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miilation  of  calcareous  concretions  in  the  crypts  or  in  the  lacunae,  direct 
and  indirect  gunshot  and  other  wounds,  the  impaction  of  fish-bones, 
fragments  of  toothpicks,  cherry-stones,  and  other  foreign  bodies,  and 
the  like. 

Mycotic  tonsillitis  is  due  to  the  development  of  a  cryptogam  upon 
tonsils  probably  already  in  a  state  of  catarrhal  inflammation  in  indi- 
viduals with  health  impaired  by- previous  disease  or  unfavorable  hygienic 
influences. 

Sy:mptomatology,  Course,  Duration,  Terminations,  Compli- 
cations, AND  Sequels. — The  onset  of  tonsillitis,  sometimes  preceded 
by  headache  and  general  malaise,  is  often  accompanied  by  a  chill,  pyrexia 
following  within  twenty-four  hours.  The  temperature  may  reach  105°  F., 
being  at  its  maximum,  as  a  rule,  about  the  third  day.  It  is  rarely  below 
101°  F.  The  pulse  is  accelerated  to  120  beats  per  minute.  Simultan- 
eously with  the  constitutional  symptoms  local  distress  is  usually  mani- 
fested, but  either  set  of  disturbances  may  precede  the  other  by  several 
hours  or  by  an  entire  day.  Heat  and  soreness  of  the  throat  are  early 
complained  of,  gradually  increasing  in  severity  to  actual  pain.  The  pain 
may  become  intense,  especially  during  deglutition.  When  the  posterior 
palatine  fold  is  put  upon  the  stretch,  additional  pain  is  referred  to  the 
ear,  for  this  fokl  encloses  the  staphylo-salpingeus  muscle,  which  runs 
from  the  palate  to  the  pharyngeal  orifice  of  the  Eustachian  tube.  This 
pain  in  the  ear,  sometimes  the  principal  cause  of  complaint,  is  often  pre- 
monitory of  suppuration.  Noises  in  the  ears  on  the  one  hand,  and  impair- 
ment of  hearing  on  the  other,  often  attend  extension  of  the  inflammation 
in  this  direction,  the  enlarged  tonsil  sometimes  pressing  the  posterior  pal- 
atine fold  against  the  pharyngeal  orifice  of  the  Eustachian  tube. 

On  inspecting  the  throat  early  in  the  disease,  one  of  the  tonsils  will  be 
seen  to  be  swollen  into  an  irregularly  tumid,  much-inflamed  mass,  usually 
of  a  vivid  red  color.  Occasionally  both  tonsils  are  involved  simultan- 
eously, but  this  is  far  less  frequent  than  involvement  of  the  second  tonsil 
a  few  days  later  or  after  subsidence  of  the  process  in  its  fellow.  In  many 
instances  the  inflammation  affects  one  tonsil  only. 

The  inflammatory  process  is  seldom  confined  to  the  tonsil.  All  the 
structures  of  the  throat,  even  to  the  base  of  the  tongue,  are  often  involved, 
and  it  is  rarely  indeed  that  the  anterior  palatine  fold,  distended  over  the 
surface  of  the  tumefied  gland,  escapes  inflammation.  It  is  this  stretching 
of  the  anterior  palatine  fold  which  occasions  much  of  the  exquisite  pain 
that  forms  so  prominent  a  subjective  symptom  in  severe  cases.  The  soft 
palate,  hanging  forward  in  the  cavity  of  the  pharynx,  is  often  inflamed  or 
intensely  congested,  and  the  uvula  tumefied,  elongated,  and  cedematous. 
It  may  be  flaccid  upon  the  posterior  part  of  the  tongue  or  hang  imme- 
diately over  the  epiglottis  or  upon  it,  and  induce  painful  and  tiresome 
efforts  at  deglutition  and  expectoration  to  relieve  the  consequent  titil- 
lation.  Sometimes  it  adheres  by  viscid  secretion  to  the  side  of  the 
swollen  tonsil. 

The  inflamed  tonsil  or  the  tonsil  and  its  coverings  project  far  into  the 
cavity  of  the  pharynx,  often  as  far  as  the  middle  line,  touching  its  fellow 
when  both  are  involved,  so  that  ulceration  sometimes  ensues  at  the  points 
of  contact.  The  posterior  surface  of  the  anterior  palatine  fold  sometimes 
becomes  unfolded,  as  it  were,  in  the  tumefaction  of  the  gland,  and  remains 
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stretched  over  it  in  a  thin  continuous  layer  without  any  h*ne  of  demar- 
cation. The  swollen  palate  projects  upon  the  enlarged  tonsil  like  a  shelf, 
from  which  depends  the  uvula,  the  latter  being  often  oedematous,  usually 
anteriorly,  but  sometimes  posteriorly. 

Inflammation  of  the  connective  tissue  about  the  lower  jaw,  especially 
when  at  or  near  the  articulation,  often  renders  it  difficult  or  even  imprac- 
ticable to  open  the  mouth  sufiiciently  to  permit  direct  inspection  of  the 
parts ;  but  it  is  rarely  that  sufficient  space  cannot  be  made  to  allow  par- 
tial protrusion  of  the  tongue  on  the  one  hand,  and  the  introduction  of  a 
fore  finger  for  exploratory  purposes  on  the  other,  though  both  of  these 
acts  are  sometimes  impossible.  The  tumefaction  of  the  parts  impairs  the 
freedom  and  ease  of  deglutition,  which  may  become  so  painful  as  to  pre- 
vent the  swallowing  of  the  saliva,  which  then  may  dribble  from  the 
mouth. 

The  pain  experienced  in  swallowing  is  often  manifested  by  convulsive 
action  of  the  muscles  of  deglutition  and  of  the  muscles  of  the  face.  The 
swollen  tonsils  prevent  the  soft  palate  from  being  applied  to  the  surface 
of  the  pharynx,  as  usual  in  deglutition ;  and  as  the  upper  or  retro-nasal 
portion  of  the  pharynx  thus  fails  to  be  shut  off  from  the  lower  oesopha- 
geal portion,  liquids  are  often  forced  up  into  the  nasal  passages  posteriorly, 
and  are  regurgitated  through  the  nostrils,  thus  rendering  it  impracticable, 
for  the  time,  to  slake  thirst  or  to  swallow  liquid  nourishment. 

At  first  sensations  of  dryness  and  pastiness  in  the  throat  are  complained 
of,  but  in  a  few  hours  these  symptoms  become  relieved  by  a  more  copious 
secretion  of  mucus  or  mucus  and  saliva.  This  secretion  soon  becomes 
viscid,  and  so  adherent  to  the  parts  as  to  be  detached  only  with  difficulty, 
thus  causing  harassing  efforts  for  its  dislodgment  by  hawking  and  expec- 
toration, or  equally  distressing  efforts  to  swallow  it.  Should  the  inflam- 
msitoTy  process  extend  to  the  salivary  glands,  as  is  not  infrequently  the 
case,  secondary  ptyalism  often  results,  with  increased  distress  from  this 
source,  and  the  patient  lies  or  sits  with  his  head  inclined  upon  the  diseased 
or  most  diseased  side  to  favor  the  uninterrupted  flow  of  saliva  from  the 
mouth. 

Extension  of  the  inflammatory  process  to  the  submaxillary  glands,  or 
to  the  parotid,  or  to  the  connective  tissue  surrounding  them,  is  indicated 
by  tumefaction  externally,  which  is  often  exquisitively  sensitive  to 
pressure. 

The  timbre  or  quality  of  the  voice  is  oflen  impaired  in  a  peculiar 
manner  by  the  tumefaction  of  the  throat  and  the  immobility  of  the  sofl 
palate.  The  voice  is  thick,  throaty,  or  guttural,  having  a  characteristic 
harsh,  ra.sping  aspiration  in  enunciation,  while  articulation  is  much 
impeded  by  impairment  in  the  movements  of  the  jaw,  palate,  tongue,  and 
lips,  ^t  times  it  is  also  painful.  Speech  is  sometimes  indistinguishable 
or  impossible,  and  the  voice  may  even  become  suppressed,  so  that  signs 
and  writing  remain  the  sole  means  of  communication. 

Impairment  of  respiration,  at  least  to  any  considerable  degree,  does  not 
occur,  unless  both  tonsils  are  involved  and  swollen  to  an  intense  degree — 
conditions  under  which  dyspnoea  may  become  pronounced,  severe,  and 
even  urgent,  and  suflbcation  become  imminent.  Painful  respimtion  ia 
Dot  uncommon  in  rheumatic  tonsillitis. 

The  fever  is  sthenic  in  type.     There  are  often  severe  aching  pains  in 
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f.lie  limbs.  Headache,  restlessness,  insomnia,  nausea,  and  even  vomiting, 
may  occur.  The  tongue  is  heavily  coated,  the  breath  is  fetid,  appetite  is 
impaired,  and  the  bowels  are  constipated.  The  urine  is  diminished  in 
quantity,  high-colored,  and  of  high  specific  gravity.  It  usually  shows 
slight  increase  of  urea  and  great  diminution  of  chlorides.  Albuminuria 
occurs  in  rare  instances. 

The  symptoms  are  proportionate  to  the  severity  of  the  attack.  A  first 
attack  is  usually  much  severer  than  subsequent  ones,  and  suppurative 
cases  more  severe  than  those  terminating  by  resolution.  Resolution  is 
the  usual  termination,  and  the  parts  are  restored  to  a  normal  condition  at 
the  end  of  ten  to  fourteen  days,  sometimes  earlier ;  in  exceptional  cases 
not  until  three  or  four  weeks.  Sometimes  permanent  hypertrophy  of  the 
tonsil  remains. 

Where  the  inflammatory  process  fails  to  subside,  suddenly  at  the  end 
of  five  or  six  days,  or  a  little  later,  or  not  until  ten  days  to  a  fortnight 
have  passed,  slight  rigors  supervene,  announcing  suppuration,  and  the 
local  distress  is  very  great,  with  pi^lsation  and  lancinating  pains  in  the 
tonsils,  until  all  at  once  the  abscess  bursts  and  its  contents  are  discharged 
with  immediate  relief.  Sometimes  the  pus  or  much  of  it  is  involuntarily 
swallowed;  sometimes  it  is  expectorated.  In  exceptional  instances  the 
pus  has  escaped  into  the  larynx  and  suffocated  the  patient,  usually  during 
sleep.^  In  rare  instances  the  abscess,  having  burrowed  beneath  the 
pharyngeal  muscles,  may  open  at  the  external  angle  of  the  jaw  or  behind 
the  sterno-mastoid  muscle.  It  may  discharge  into  the  epiglotto-pharyn- 
geal  fold,  and  thence  reach  and  distend  the  epiglottis.  It  has  been  known 
to  descend  along  the  planes  of  connective  tissue  into  the  mediastinum  or 
into  the  lungs.  Even  ulceration  into  the  maxillary  and  carotid  arteries 
has  occurred,  usually  with  fatal  result,  occasionally  with  an  opportunity 
to  save  life  by  ligating  the  carotid  (Erhmann).^ 

The  most  frequent  point  of  spontaneous  rupture  externally  is  at  the 
upper  portion  of  the  gland  anteriorly,  just  beneath  the  anterior  palatine 
fold.     Sometimes  internal  rupture  occurs  into  the  lacunae. 

Termination  by  gangrene  is  exceptional,  and  is  confined  to  individuals 
with  debilitated  constitutions.  It  is  much  less  frequent  than  formerly — 
as  a  result,  perhaps,  of  better  methods  of  treatment. 

Metastasis  is  one  of  the  methods  of  termination  as  to  joints  or  mus- 
cles in  rheumatic  tonsillitis — to  lungs,  brain,  or  gastro-intestinal  tract — as 
formerly  occurred  with  much  more  frequency  under  direct  depletory 
treatment. 

In  rare  cases  extension  of  the  inflammation  occurs  to  the  epiglottis, 
even  to  the  larynx,  and  the  laryngitis  may  be  so  severe  as  to  threaten 
life  from  the  occurrence  of  oedema.  Diffuse  inflammation  of  the  retro- 
pharyngeal connective  tissue  or  of  the  connective  tissue  of  the  neck  may 
constitute  an  unpleasant  complication  of  the  disease. 

In  a  few  instances  paralysis  of  the  palate  occurs  as  a  sequel  of  tonsil- 
litis, and  in  exceptional  cases  the  paralysis  may  also  affect  the  arytenoid 
muscles  of  the  larynx,  and  even  the  accommodator  muscles  of  the  eyes. 

Pathology  and  Morbid  Anatomy. — Tonsillitis  is  almost  always 

^  Stokes,  Med.  Times  and  Gaz.,  Aug.  29, 1874,  p.  251 ;  Littlejohn,  Brit.  Med.  Journ.,  Jaa. 
2,  1875,  p.  16. 

*  Gaz.  med.,  Paris,  1878,  p.  42. 
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associated  with  inflammation  of  the  tissues  surrounding  the  tonsil  and 
those  contiguous  to  it,  even  in  the  mildest  and  most  frequent  manifesta- 
tions of  the  affection.  Thus,  inflammation  of  the  palate  (staphyllitis) 
and  uvula,  and  even  of  the  pliarynx  (pharyngitis),  are  anatomically 
included  Avith  tonsillitis  in  angina  or  sore  throat. 

The  mildest  form  of  the  malady  is  a  catarrhal  inflammation  of  the 
mucous  membrane  covering  the  gland,  and  does  not  extend  along  the 
laconje  which  dip  inward  from  the  surface  and  divaricate  toward  the 
interior  of  the  organ.  It  is  termed  catarrhal  tonsillitis,  and,  as  has  been 
intimated,  is  almost  always  associated  with  catarrhal  sore  throat.  It  is 
attributed  to  hypersemia,  with  passive  engorgement  of  the  vessels,  fol- 
lowing retrocession  of  blood  from  the  cutaneous  surface  after  undue 
exposure  to  cold  and  moisture.  A  severer  form  of  the  malady  involves 
the  lacunae  in  addition — several  or  all  of  them.  This  should  be  termed 
lacunar  tonsillitis,  as  suggested  by  Wagner.  Primarily,  at  least,  it  does 
not  involve  the  follicles  of  the  tonsils  which  open  into  the  lacunae,  and 
is  therefore  incorrectly  denominated  ibllicular  tonsilliti-j,  although  it  is 
most  generally  so  described.  The  lacunae  are  involutions  of  the  mucous 
membrane,  and  in  health  furnish  a  slightly  turbid  mucoid  secretion  which 
serves  to  lubricate  the  parts  and,  as  is  generally  believed,  to  facilitate 
deglutition.  When  the  lacunae  are  inflamed  these  products  become  pent 
up  in  them  to  a  certain  extent,  accumulate,  and  project  in  part  at  their 
orifices  in  turbid  creamy  or  curdy  masses,  plastered  over  the  parts  when 
thin  in  consistence,  or  tightly  imbedded  when  thick  or  desiccated.  These 
masses  are  usually  white,  but  sometimes,  owing  to  various  admixtures, 
they  are  more  or  less  yellowish  or  gray  or  brown.  They  consist  of  epi- 
thelium chiefly,  with  more  or  less  pus  and  accumulation  of  cells  similar 
to  those  of  which  the  follicles  are  composed — whether  from  follicles 
which  have  become  distended  by  proliferation  of  their  constituents,  and 
have  then  burst,  is  not  known.  This  epithelium  has  often  uu(*v>rgone 
fiitty  degeneration  in  part.  Cholesterin  is  an  occasional  constituent,  and 
swarms  of  micrococci  and  bacteria  abound  when  the  masses  are  not 
recent,  especially  if  the  inflammation  is  occurring  in  a  tonsil  long  the 
seat  of  chronic  disease  of  the  lacunae. 

The  tonsil  itself  is  moderately  swollen  and  its  mucous  membrane 
hyperaemic.  If  the  parenchyma  of  the  tonsil  be  involved  likewise,  as 
often  occurs,  the  swelling  will  be  much  greater,  so  that  the  gland  will 
project  a  considerable  distance  beyond  the  margins  of  the  palatine  folds. 
When  a  hypertrophied  tonsil  is  the  seat  of  the  inflammation  the  tume- 
faction will  be  much  greater  than  when  the  inflamed  tonsil  has  been 
normal. 

Acute  inflammation  of  the  palatine  folds  often  coexists,  especially  of 
the  anterior  fold.  The  soft  palate  may  also  be  engaged  in  the  morbid 
process,  which  may  involve  the  uvula  likewise.  Pharyngitis  is  an  occa- 
sional accompaniment,  and  stomatitis  quite  a  rare  one. 

I.<acunar  tonsillitis  sometimes  subsides  by  spontaneous  evacuation  of 
the  |)ent-up  contents  of  secretion  and  desquamation,  the  parts  returning 
to  their  normal  condition.  More  frequently  a  desiccation  of  some  of  these 
products  ensues,  with  |)ermanent  chronic  inflammation.  Decomposition 
then  often  takes  place,  fouling  the  breath  by  the  escape  of  the  gases.  Buty- 
ric acid  has  been  recognizeiJ  as  one  of  the  most  prominent  of  these  fetid 
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^ses.  Calcareous  change  occurs  in  these  contents  of  the  lacunae  in  some 
instances.  Lacunar  or  follicular  tonsillitis  is  often  associated  with  severe 
inflammation  of  the  peritonsillar  connective  tissue  and  the  contiguous  pal- 
atine fold,  with  serous  or  cellular  infiltration  into  these  structures  almost 
always  terminating  in  suppuration.  This  form  of  tonsillitis  is  very  frequent, 
and  is  often  confounded  with  parenchymatous  tonsillitis  or  with  tonsillar 
abscess.  In  these  cases  the  abscess  is  in  the  peritonsillar  tissue  or  in  the 
posterior  leaflet  of  the  anterior  palatine  fold.  It  bursts  above  the  tonsil 
at  the  angle  between  the  two  folds  in  the  greater  number  of  cases.  In 
some  instances  the  suppurative  inflammation  affects  the  anterior  surface 
of  the  posterior  palatine  fold,  sometimes  contiguously  to  the  antero- 
tonsillar  abscess,  sometimes  independently,  constituting  a  retro-tonsil- 
lar  abscess.  The  follicles  in  the  posterior  palatine  fold  are  sometimes 
involved,  the  thickened  anterior  surface  of  this  structure  becoming 
studded  with  small  projections  the  size  of  ordinary  pinheads  or  larger, 
distended  with  whitish-yellow  contents. 

In  another  class  of  cases  of  tonsillitis  the  inflammatory  process  may 
be  chiefly  parenchymatous,  for  rarely  is  it  wholly  so.  That  is  to  say,  it 
may  involve  the  glandular  structure  of  the  organ  wholly  or  in  main  part. 
The  disease  is  then  an  adenitis,  an  inflammation  of  gland-tissue — tonsil- 
litis per  se.  It  is  associated  with  superficial  inflammation  of  the  sur- 
rounding mucous  membrane,  secondarily^  if  not  primarily,  and  often 
with  inflammation  of  the  lacunae.  In  many  instances  the  parenchyma- 
tous inflammation  is  a  direct  extension  of  the  lacunar  inflammation. 

Parenchymatous  tonsillitis  may  subside  by  resolution,  or,  as  is  quite 
frequent,  terminate  by  suppuration.  A  number  of  small  abscesses  may 
be  formed,  which  usually  become  confluent  and  rarely  remain  discrete. 
Sometimes  a  single  large  abscess  is  formed.  The  confluent  abscess  may 
discharge  by  several  points.  It  is  always  associated  with  a  severe  inflam- 
mation of  the  palatine  folds  and  palate,  especially  the  anterior  fold; 
sometimes  of  the  adjoining  half  of  the  soft  palate  and  the  uvula ;  some- 
times of  the  entire  velum  and  uvula.  Sometimes  these  parts  become 
oedematous;  sometimes  suppuration  ensues.  Severe  pharyngitis  is  not 
uncommon.  Glossitis,  involving  the  posterior  portion  of  the  tongue 
especially  or  exclusively,  is  an  occasional  accompaniment  of  parenchy- 
matous tonsilKtis.  (See  Glossitis.)  Occasionally  oedema  takes  place  in 
the  epiglottis  and  upper  margin  of  the  larynx. 

The  character  of  the  secretions  varies.  Sometimes  these  are  semifluid ; 
sometimes  soft,  caseous,  or  pultaceous ;  sometimes  fibrinous  and  arranged 
in  pseudo-membranes;  sometimes  hemorrhagic;  sometimes  moist  and 
viscid,  sometimes  very  dry ;  often  adherent,  and  always  containing  cryp- 
togams (leptothrix,  Oidium  albicans,  bacteria,  and  micrococci).  Collec- 
tions of  caseous  products  accumulate  not  only  in  the  crypts  of  the  tonsils 
and  in  their  overlying  mucous  membrane,  but  likewise  in  the  follicles  of 
the  palatine  folds  below  the  tonsil,  and  thence  toward  the  base  of  the 
tongue. 

The  submaxillary  glands  often  undergo  engorgement,  and  become  so 
tender  that  external  manipulation  is  painful,  and  sometimes  they  undergo 
suppuration.  The  tumefaction  due  to  the  swollen  glands  and  infiltrated 
connective  tissue  around  it  is  frequently  incorrectly  referred  to  the  tonsil 
itself,  rather  than  to  the  accompanying  inflamed  palate,  with  the  lymphat- 
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ics  of  which  these  glands  are  in  more  direct  anatomical  connection.  The 
tonsil  is  at  a  considerable  distance  from  the  inflamed  glands,  and  cannot 
be  felt  from  the  exterior  except  under  unusual  circumstances. 

Herpetic  tonsillitis  is  a  rare  form  of  inflammation  of  the  tonsil,  or 
rather  of  its  investing  mucous  membrane,  characterized  by  the  eruption 
of  herpetic  vesicles  on  its  surface.  The  vesicles  soon  undergo  rupture, 
and  the  resulting  ulcers  coalesce  and  become  covered  with  a  fibrinous 
exudation.  The  disease  is  usually  associated  with  similar  vesicles  upon 
the  palatine  folds  and  upon  the  soft  palate,  and  exceptionally  with  ves- 
icles on  the  pharynx.  (See  Herpetic  Pharyngitis.)  It  is  by  some  for- 
tuitous circumstance  only  that  it  is  observed  in  the  vesicular  stage.  It 
is  confined  to  one  side  of  the  throat  in  most  instances,  but  may  be  bilat- 
eral also. 

Mycosis  tonsillaris  has  been  described  by  a  few  observers.  B.  FraenkeP 
has  recorded  three  cases,  E.  FraenkeP  one,  and  Bayer '^  two.  In  these 
cases  the  disease  was  not  confined  to  the  tonsils,  but  implicated  the  calci- 
form  papillae  of  the  tongue  also,  and  one  of  Bayer\s  cases  some  pharyn- 
geal follicles  in  addition.  E.  FraenkePs  case  was  in  a  male,  and  occupied 
but  the  right  tonsil  and  base  of  tongue.  The  white  masses  in  this  case 
were  formed  of  spores  and  filaments  (Bacillus  fasciculatus,  Sadebeck), 
which  are  described  as  penetrating  some  millimeters  into  the  gland-tissue. 
These  masses  were  tenacious,  and  were  reproduced  rapidly  after  removal. 
In  Bayer's  cases,  both  females,  the  same  microphyte  was  recognized.  In 
a  female  patient  observed  at  the  Philadelphia  Polyclinic*  this  affection 
followed  rheumatic  tonsillitis,  diphtheria  being  prevalent  near  her  resi- 
dence, which  was  in  a  very  unsalubrious  locality.  The  deposit,  confined 
to  the  left  tonsil,  was  so  firmly  adherent  to  the  mucous  membrane  that 
the  implicated  portion  had  to  be  torn  away  to  get  rid  of  the  growth, 
which  was  twice  reproduced.  The  fungus  was  in  its  mycelial  state,  a 
few  spores  and  conidiferous  filaments  being  recognized  microscopically. 

Quite  recently,  and  since  the  above  was  written,  the  results  of  an 
elaborate  study  of  this  affection  by  Theodor  Hering  of  Warsaw  have 
been  published  in  a  paper  entitled  "  Pharynxmycosis  leptothricia,"  ^  read 
before  the  Society  of  German  Naturalists  and  Physicians.  The  author 
collates  fourteen  cases,  six  of  which  were  observed  by  himself.  He 
claims  that  the  microphyte  is  simply  the  Leptothrix  buccalis. 

The  local  subjective  symptoms  as  collated  by  Hering  vary  from  the 
merest  sense  of  discomfort  in  chronic  cases  to  intense  pain,  difficulty  in 
speech  and  in  deglutition,  and  various  grades  of  cough  in  acute  ones. 
In  some  cases  they  are  altogether  wanting.  Constitutional  disturbance 
may  be  entirely  absent  or  may  be  presented  in  various  febrile  or  sub- 
febrile  manifestations. 

Diagnosis. — The  history  of  the  attack,  the  appearances  described,  and 
the  symptoms  narrated  should  ordinarily  suffice  for  a  correct  diagnosis. 
Still,  mistakes  do  occur.  An  unsuspected  tumor  of  the  tonsil  observed 
for  the  first  time  during  an  ordinary  sore  throat  miglit  be  taken  for  an 
inflamed  toxisil,  but  the  progress  of  the  case  would  soon  lead  to  its  due  reo- 

»  Berlin,  klin.  Woch.,  1873,  S.  94 ;  ibid.,  1880,  No.  18. 
'  ZeiUchrift  fur  klin.  Med.,  iv.,  1882. 

•  Rev.  men*,  de  Laryngologie,  etc.,  Nov.,  1882,  p.  329. 

*  8.  Solis-Cohen,  The' Polyclinic,  March,  1884,  p.  133. 
»  ZeiUchriJt  fur  Idinijiche  Mediein,  Bd.  vii.  H.  4,  1884. 
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ognition.  While  tonsillitis  is  infrequent  after  the  fourth  decennium,  it 
occasionally  occurs  late  in  life,  and  has  been  observed  even  in  the  ninth 
decennium ;  and  reserve  is  proper  as  to  the  cause  of  enlarged  tonsils  in 
the  sore  throats  of  those  advanced  in  life. 

The  deposit  in  follicular  or  lacunar  tonsillitis  or  angina  is  pulpy  and 
not  membraniform.  It  can  be  wiped  from  the  surface  with  a  fragment 
of  sponge,  and  does  not  tear  from  the  surface  in  strips,  as  fs  the  case  with 
the  pseudo-membrane  of  diphtheria  or  of  common  membranous  sore 
throat.  There  is  no  abrasion  of  the  mucous  membrane  beneath  the 
deposit.  The  patches  are  more  prominent,  usually  more  circumscribed, 
and  dip  down  into  the  lacunae,  or  rather  project  from  the  crypts  upon 
the  surface  of  the  tonsil.  In  its  physical  aspect  the  deposit  more  closely 
resembles  that  observed  in  the  sore  throats  accompanying  cachetic  condi- 
tions, as  in  chronic  tuberculosis,  advanced  syphilis,  some  forms  of  scarla- 
tina, typhus  and  typhoid  fever,  extreme  old  age  (agine  pultac^e,  Fr. ; 
cachectic  angina) ;  but  the  existence  of  previous  constitutional  disease  and 
actual  debility  should  prevent  the  mistake  in  diagnosis.  In  susceptible 
subjects  the  oncoming  of  an  attack  of  rheumatic  tonsillitis  may  often  be 
inferred,  previous  to  the  manifestation  of  local  symptoms,  from  the 
existence  of  otherwise  inexplicable  odynphagia,  the  pain  being  espe- 
cially intense  upon  attempts  to  swallow  saliva.  Sometimes  laryn- 
goscopic  inspection  at  this  ^arly  stage  of  the  disease  will  reveal  vivid 
redness  of  the  mucous  membrane  in  the  neighborhood  of  the  crico- 
arytenoid articulations.^  The  value  of  this  early  diagnosis  lies  in  the 
opportunity  it  affords  to  try  abortive  treatment. 

Prognosis. — The  prognosis  of  catarrhal  tonsillitis  is  almost  invariably 
favorable,  except  under  very  obviously  unfavorable  conditions,  the  inflam- 
matory process  subsiding  spontaneously  within  a  few  days.  It  is  favor- 
able, as  a  rule,  in  phlegmonous  tonsillitis  subsiding  within  ten  or  twelve 
days  in  most  instances,  even  though  all  the  stages  be  completed  to  sup- 
puration and  discharge  of  the  abscess.  Sometimes  two  or  three  weeks 
are  consumed  in  the  process.  A  certain  amount  of  reserve  is  requisite, 
nevertheless,  in  severe  cases,  in  view  of  the  possible  complications  which 
may  prevent  recovery.  If  both  tonsils  are  affected  to  such  an  extent  as 
to  interfere  seriously  with  respiration,  death  by  suffocation  may  ensue 
should  the  obstruction  be  not  relieved  by  excision  of  portions  of  the 
swollen  glands  or  an  artificial  opening  be  not  made  into  the  air-passage. 
Suppuration  may  perforate  the  internal  carotid  or  the  external  maxillary 
artery  and  produce  sudden  fatal  hemorrhage.  The  remembrance  of  such 
occurrences  should  screen  a  surgeon  from  the  imputation  of  carelessness 
should  he  be  unfortunate  enough  to  incise  an  abscess  under  similar  con- 
ditions. Some  cases  are  on  record  of  fatal  hemorrhage  but  a  short  period 
before  a  proposed  operation  could  have  been  performed. 

Suffocation  .  has  ensued  from  discharge  of  the  abscess  into  the  air-pas- 
sage, usually  during  sleep ;  but  it  has  occurred  even  during  the  moment 
of  speaking  (Stokes).^     Such  results  are  accidental  and  exceptional. 

Recurrences  are  frequent,  especially  in  scrofulous  subjects,  and  such 
recurrences  are  apt  to  result  in  permanent  hypertrophy  and  induration. 

Treatment. — Mild  cases  of  tonsillitis  require  no  treatment  except  to 

1  S.  Soils  Cohen,  The  Medical  News,  Aug.  11,  1883,  p.  146. 

2  Med.  Times  and  Gaz.,  Aug.  29,  1874,  p.  251. 
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keep  the  patient  protected  from  exposure  to  abrupt  changes  of  tempera- 
ture. The  course  of  the  affection  both  in  mild  cases  and  in  severe  ones 
may  often  be  materially  shortened  by  prompt  resort  to  the  use  of  guai- 
acum,  both  internally  and  topically.  A  gargle  containing  an  ounce  each 
of  ammoniated  tincture  of  guaiacum  and  compound  tincture  of  cinchona 
to  the  pint,  with  the  addition  of  three  ounces  of  clarified  honey,  and 
saturated  witb  potassium  chlorate  (twenty  grains  to  the  ounce),  may  be 
used,  a  drachm  at  a  time,  every  two  hours,  hour,  or  half  hour,  according 
to  the  urgency  of  the  symptoms,  and  may  likewise  be  administered  inter- 
nally in  drachm  doses  for  an  adult  every  two  or  more  hours.  The  bene- 
ficial effects  will  often  be  manifested  within  less  than  twelve  hours.  Pel- 
lets of  ice  held  in  the  mouth  from  time  to  time  often  relieve  pain  and 
repress  inflammation.  Sodium  bicarbonate  locally,  in  powder,  affords 
great  relief  in  some  instances.  In  the  presence  of  marked  pyrexia 
tincture  of  aconite  may  be  given  in  drop  doses  every  hour  until  an 
impression  has  been  made  upon  the  heart,  when  its  continuance  at 
intervals  of  four  or  more  hours  will  be  a  matter  for  consideration. 

Guaiacum  and  aconite  may  be  given  with  equal  benefit  in  any  form 
preferred  by  the  prescriber.  At  the  same  time  saline  laxatives  may  be 
required  from  time  to  time.     Regulation  of  the  diet  is  often  necessary. 

When  the  tonsils  are  very  much  swollen,  gargling  of  all  kinds  becomes 
too  painful,  and  therefore  sprays  of  sedative  and  emollient  mixtures  are 
to  be  substituted,  or  steam  from  water  impregnated  with  volatile  sub- 
stances, as  benzoin,  paregoric,  hops,  chamomile,  and  sage.  When  the 
cervical  glands  are  swollen,  continuous  hot  and  moist  applications 
externally  afford  great  relief.  If  the  suffering  from  the  inflamed  tonsil 
be  intense,  scarification  should  be  practised  and  the  bleeding  be  encour- 
aged by  warm  water.  When  suppuration  exists,  the  abscess  should  be 
promptly  evacuated  by  incision  at  the  most  prominent  accessible  point. 

Special  symptoms  require  appropriate  management  on  general  prin- 
ciples. The  pain  in  swallowing  can  often  be  diminished  by  pulling  on 
the  lobe  of  the  ear  at  the  moment  of  deglutition  (Grewcock).^  In  debil- 
itated subjects,  or  during  epidemics  of  diphtheria,  quinia,  iron,  and  sup- 
porting measures  are  indicated. 

The  rheumatic  cases  are  best  treated  with  sodium  salicylate,  ten  to  fif- 
teen grains  every  hour  or  two  until  relieved.  Instituted  in  the  formative 
stage  above  alluded  to,  this  treatment  frequently  seems  to  be  veritably 
abortive,  especially  when  preceded  by  a  full  dose  of  an  alkaline  purga- 
tive— say  one  ounce  of  Rochelle  salts.  Oil  of  gaultheria  may  be  used 
in  small  doses  as  an  agreeable  flavor  to  the  mixture,  or  in  doses  of  ten 
to  twenty  minims,  well  diluted,  as  an  adjuvant  to  the  salicylate,  or  even 
as  a  substitute  for  it.  After  subsidence  of  the  acute  symptoms  cincho- 
nidine  salicylate  may  be  continued  for  a  few  days  in  appropriate  doses. 

Herpetic  tonsillitis  requires  the  ordinary  treatment  for.  erythematous 
tonsillitis,  with  additional  topical  treatment  by  sprays  of  alkaline  solu- 
tions, such  as  sodium  borate  or  bicarbonate,  five  grains  to  the  ounce,  or 
lime-water.  Internally,  small  doses  of  mercuric  chloride  will  be  of 
service,  the  dose  varying,  according  to  the  age  and  size  of  the  patient, 
from  one-forty-eighth  to  one-sixteenth  of  a  grain  every  two  hours,  until 
the  stomach  shows  signs  of  irritation  therefrom.     In  oases  of  doubt  as  to 

»  Lancet,  Nov.,  1882,  N.  Y.  reprint,  p.  399. 
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diagnosis  from  diphtheria  the  treatment  for  diphtheria  will  be  indicated 
as  the  safer  measure.  Here,  again,  the  mercuric  chloride  is  sometimes 
equally  valuable. 

^Mycosis  of  the  tonsil  does  nOt  seem  amenable  to  medicinal  treatment. 
Thorough  removal  of  the  fungus  with  forceps  or  sharp  spoons  is  required, 
even  though  mucous  membrane  be  detached  with  it.  When  this  is  imprac- 
ticable, ablation  of  the  tonsil  may  be  necessary.  Raw  or  cut  surfaces  left 
by  any  of  th'^se  manipulations  should  be  subjected  to  thorough  cauteriza- 
tion, electric  cauterization  being  the  most  feasible  method. 
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DISEASES  OF  THE  PHARYNX. 

By  J.  SOLIS   COHEN,  M.  D. 


Acute  Pharyngitis. 

Definition. — An  acute  inflammation  of  the  mucous  membrane  of  the 
pharynx,  whether  implicating  the  glandular  structures  or  not,  and  usually 
associated  with  inflammation  of  contiguous  structures.^  Acute  pharyn- 
gitis may  be  catarrhal  or  erythematous,  phlegmonous  or  suppurative, 
ulcerative,  herpetic  or  membranous,  gangrenous,  and  erysipelatous. 

Synonyms. — Sore  throat ;  Angina. 

Etiology. — Acute  pharyngitis  may  be  idiopathic,  deuteropathic,  trau 
matic,  toxic,  or  parasitic.  The  predisposing  cause  may  be  diathetic,  as 
scrofula,  rheumatism,  gout,  and  syphilis ;  it  may  be  a  depression  of  the 
vital  powers  from  any  cause,  such  as  continued  exposure  to  foul  air  or 
impure  water,  improper  diet  or  sedentary  occupations.  There  exists  in 
some  individuals  a  predisposition  to  "  catching  cold,'^  independent  of  any 
cachexia.  Pharyngitis  may  occur  at  any  age,  but  is  more  frequent  in 
the  young.     One  attack  increases  subsequent  liability  to  the  disease. 

The  exciting  cause  is  usually  exposure  to  cold  and  damp.  Hence  the 
disease  is  more  frequent  at  the  seasons  when  these  conditions  prevail  or 
when  sudden  changes  of  temperature  are  taking  place.  Sudden  chilling 
of  the  body  when  overheated  may  occasion  it  in  warm  weather;  for 
instance,  a  plunge  into  the  ocean  while  covered  with  perspiration.  The 
ulcerative  variety,  when  not  due  to  syphilis  or  tuberculosis,  is  usually  of 
septic  origin,  and  is  apt  to  occur  in  the  debilitated  especially.  The  gan- 
grenous form,  which  is  rare,  results  from  profound  blood-poisoning.  The 
herpetic  or  membranous  variety  may  be  due  to  disturbance  of  the  trophic 
nervous  system,  and  has  been  attributed  to  mental  emotion  (Feron),  to 
uterine  disturbances  (Bertholle),  to  the  contact  of  irritating  substances 
and  to  miasmatic  or  fetid  exhalations  (Peter).  It  prevails  principally 
during  epidemics  of  diphtheria  or  of  scarlet  fever,  and  may  be  of  cryp- 
togamic  origin.  The  cryptogam  of  thrush  is  sometimes  developed  on 
the  mucous  membrane  of  the  pharynx,  either  primitively  or  as  an  exten- 
sion of  the  disease  from  the  oral  cavity.    Certain  conditions  of  the  atmo- 

'  In  deference  to  the  plan  suggested  by  the  editor  of  this  work,  separate  articles  have 
been  prepared  under  the  heads  of  Phar^^ngitis  and  Tonsillitis  respectively.  The  two  pro- 
cesses, however,  are  so  frequently  associated  that  they  should  be  studied  together,  the 
more  that  both  of  them  are  likewise  associated  with  extensions  of  the  inflammatory  pro- 
cess to  the  palate,  palatine  folds,  base  of  the  tongue,  and  other  contiguous  structures. 
The  writer  has  always  preferred  to  describe  these  diseases  under  the  head  of  sore  throat, 
which  does  not  presuppose  any  limitation  to  individual  anatomical  structures. 
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sphere  give  rise  at  times  to  so-called  epidemic  pharyngitis.  Paludal 
or  malarial  pharyngitis  may  arise  from  the  same  causes  as  malarial  fevers. 
Pharyngitis  occurs  in  the  various  exanthemata  as  an  essential  part  of  the 
morbid  process,  and  is  always  more  or  less  prevalent  during  epidemics  of 
measles  or  scarlet  fever.  It  occurs  not  rarely  in  typhoid  fever,  and  is  an 
occasional  complication  of  pneumonia,  rheumatism,  herpes,  pemphigus, 
and  other  acute  affections.  It  is  one  of  the  complications  of  facial  ery- 
sipelas, but  erysipelatous  pharyngitis  may  occur  primarily.  Pharyngitis 
may  be  excited  by  the  inhalation  of  deleterious  solid,  fluid,  and  gaseous 
substances  in  the  atmosphere  which  act  mechanically  or  chemically  on 
the  mucous  membrane.  Many  drugs  administered  in  poisonous  or  even 
in  medicinal  doses  may  give  rise  to  an  attack  of  inflammation  of  the 
pharynx ;  among  them  may  be  cited  preparations  of  mercury,  antimony, 
iodine,  arsenic,  copper,  lead,  zinc,  silver,  stramonium,  belladonna,  and 
most  of  the  Solanacese.  Traumatic  pharyngitis  results  from  deglutition 
of  boiling  water  or  of  acrid  or  caustic  substances ;  from  inhalation  of  hot 
air,  of  steam,  or  of  flame,  and  is  most  usually  associated  with  traumatic 
oesophagitis  or  with  laryngitis. 

Pathology  and  Morbid  Anatomy. — Acute  pharyngitis,  as  most 
commonly  encountered,  is  a  simple  erythematous  inflammation  of  the 
mucous  membrane ;  the  palate  and  tonsils  being  likewise  involved.  In 
most  instances  there  is  simply  an  active  hypersemia  which  may  subside 
in  a  day  or  two.  When  more  intense  than  this  the  mucous  membrane 
of  the  palate,  tonsils,  and  pharynx  becomes  congested  and  swollen,  uni- 
formly or  in  circumscribed  areas.  In  some  instances  the  submucous 
tissue  of  the  pharynx  is  greatly  relaxed,  and  the  mucous  membrane  lies 
upon  the  substructure  in  thick  folds.  In  others  there  is  more  or  less 
oedema.  >  The  mucous  follicles,  especially  those  of  the  posterior  palatine 
folds,  are  frequently  swollen.  There  is  an  abnormal  though  not  exces- 
sive secretion  of  viscid  mucus,  clear  or  turbid.  The  uvula  is  often 
swollen  or  distended  with  serum,  and  its  mucous  membrane  is  relaxed. 
Sometimes  it  appears  as  though  pasted  to  one  of  the  folds  of  the  palate 
by  viscid  secretion.  The  posterior  palatine  folds  may  be  distended  with 
serum,  and  their  arched  appearance  thus  become  obliterated.  Resolution 
occurs  gradually  in  some  instances,  quickly  in  others. 

Phlegmonous  pharyngitis  exhibits  a  still  higher  grade  of  inflamma- 
tion. It  involves  the  submucous  structures  as  well  as  the  mucous  mem- 
brane, including  at  times  the  fibrous  sheaths  of  the  muscles.  It  may,  in 
addition,  involve  the  palate,  the  tonsils,  the  base  of  the  tongue,  and  con- 
tiguous structures.  Suppuration  is  common,  usually  circumscribed,  but 
not  infrequently  diffuse  in  patients  of  enfeebled  constitution. 

One  variety  of  the  disease  is  essentially  a  deep-seated  pharyngitis; 
and  this  form  almost  always  progresses  to  suppuration  (suppurative 
pharyngitis).  The  process  becomes  then,  not  infrequently,  a  diffuse 
suppurative  inflammation  of  the  subpharyngeal  connective  tissue, 
extending  sometimes  downward  along  the  oesophagus,  into  which  the 
pus  may  be  discharged  by  spontaneous  rupture,  with  a  result  of  per- 
manent stricture  from  irregular  cicatrization.  Sometimes  the  sup- 
purative process  extends  anteriorly  beneath  the  cervical  fascia,  and 
the  pus  may  gravitate  so  as  to  occlude  the  air-passages,  partly  or 
completely,  by  direct  pressure ;    or   in  other  instances  the  entrance  of 
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die  larynx  may  become  blocked  by  the  tumefaction  of  th<i  pharynx. 
When  phlegmonous  pharyngitis  is  of  traumatic  origin,  there  will  be 
more  or  less  destruction  of  the  mucous  membrane  according  to  the 
nature  of  the  injury,  whether  accidental  or  designed,  whether  due  to 
burn,  scald,  inhalation  of  hot  air  or  steam,  or  to  deglutition  of  alkaline, 
acid,  or  other  corrosive  substances.  In  these  cases  the  morbid  process  is 
rarely  confined  to  the  pharynx,  but  the  larynx,  the  oesophagus,  and  even 
the  stomach,  are  liable  to  be  involved.  If  regurgitation  of  hot  air  or  of 
caustic  fluids  takes  place  through  the  nasal  passages,  the  injury  will  of 
course  involve  those  regions. 

Ulcerative  pharyngitis  is  a  low  form  of  inflammation  present  in  sore 
throat,  probably  dependent  upon  septicaemia.  The  tonsils  are  somewhat 
congested  and  swollen,  and  one  or  more  white  superficial  ulcers  form  on 
their  surface,  or  on  the  palate,  or  on  the  pharynx.  These  ulcers  are 
generally  round  or  oval,  and  vary  greatly  in  size.  When  two  or  more 
ulcers  exist,  they  exhibit  no  tendency  to  confluence.  Healing  takes 
place  rapidly,  usually  without  leaving  any  traces  of  the  lesion. 

Membranous  pharyngitis,  or  herpes  of  the  pharynx,  is  one  of  the  infre- 
quent phenomena  of  a  not  uncommon  sore  throat,  which  exhibits  at  first 
a  collection  of  small  vesicles  the  size  of  millet-seeds  or  larger,  isolated 
here  and  there  or  clustered  in  groups  on  the  palate  and  uvula,  less  fre- 
quently on  the  tonsils.  Herpes  of  the  mouth  and  lips  sometimes  coexists. 
These  vesicles  are  surrounded  by  inflammatory  areolae.  Their  contents 
are  more  or  less  turbid.  In  rare  instances  they  disappear  without  trace 
after  a  day  or  two.  Usually  they  soon  undergo  rupture,  sometimes  within 
a  few  hours,  so  that  small  ulcers  are  left,  which  almost  immediately 
become  covered  with  a  grayish- white  exudation.  A  number  of  patches 
will  coalesce,  forming  limited  sheets  of  false  membrane  not  unlike  those 
of  diphtheria.  The  disease  is  usually  confined  to  one  side  of  the  throat, 
the  corresponding  submaxillary  or  cervical  glands  being  affected  moder- 
ately when  at  all  involved.  The  tonsil  is  swollen,  and  the  mucous  mem- 
brane of  the  palate  and  the  palatine  folds  is  congested  and  often  tumefied. 
There  is  an  abnormal  secretion  of  viscid,  ropy,  turbid  mucus.  In  a  few 
days  the  ulcers  heal  beneath  the  exudation,  which  becomes  disintegrated 
and  detached,  the  inflammatory  process  subsiding  by  gradual  resolution. 
Sometimes  the  ulcers  cicatrize  without  previous  deposit  of  false  membrane. 
Occasionally  there  are  at  longer  or  shorter  intervals  successive  crops  of 
vesicles,  which  may  or  may  not  undergo  ulceration. 

Grangrenous  pharyngitis  may  supervene  upon  any  form  of  pharyngitis, 
but  in  the  majority  of  instances  its  malignant  character  is  inevitable  from 
the  outset ;  so  that  some  authors  have  even  restricted  the  term  gangren- 
ous to  a  form  of  sore  throat  characterized  by  primitive  gangrene  of  the 
pharyngeal  mucous  membrane  originating  independently  of  any  other 
malady.  Whether  an  idiopathic  disease,  or  whether  it  follows  scarlatina, 
measles,  small-pox,  dysentery,  or  enteric  fever,  it  is  associated  with  that 
depraved  condition  of  the  system  denominated  typhoid.  At  times  it 
occurs  in  tuberculous  phthisis.  The  initial  manifestations  may  be  simply 
those  of  intense  inflammation.  The  tongue  is  covered  with  a  dark 
creamy,  pultaceous  deposit  consisting  of  broken-down  epithelium,  pus- 
cells,  bacteria,  and  molecular  debris,  while  similar  masses  are  occasionally 
seen  upon  other  mucous  surfaces  of  the  mouth  and  throat.     The  tonsils, 
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palate,  and  pharynx  are  livid  and  swollen,  and  sometimts  cedematous. 
At  an  early  period  the  tonsils,  the  palatine  folds,  and  the  posterior  wall 
of  the  pharynx  become  covered  with  dark,  ashy-colored  ulcers  with 
excavated  edges.  Sometimes  these  spots  are  black  from  the  first,  and 
appear  slightly  elevated.  These  soon  slough  out  with  more  or  less  of  the 
surrounding  tissues,  and  the  ulcers  left  are  covered  with  sanious,  ichorous, 
fetid  secretion.  In  some  instances  a  delicate  pseudo-membrane  has  been 
found  in  the  bed  of  the  ulcer  after  death  (Mackenzie).  The  destructive 
process  rapidly  extends — sometimes  to  the  oesophagus  in  one  direction  or 
to  the  nares  in  the  other.  The  larynx  is  less  frequently  implicated ; 
should  it  be  attacked,  oedema  is  liable  to  occur.  Occasionally  the  process 
is  limited  to  the  tonsil,  and  there  is  no  pharyngitis  at  all.  Erosion  of 
the  blood-vessels  may  give  rise  to  fatal  hemorrhage.  In  those  instances 
where  the  gangrene  is  circumscribed  there  are  found,  post-mortem, 
depressed  oval  or  circular  patches  from  one-twentieth  to  one-half  an  inch 
in  diameter,  varying  in  color  from  dark  gray  to  absolute  black.  The 
edges  are  of  a  brownish  color  and  are  perpendicular.  The  bundles  of 
muscular  fibre  are  laid  bare  by  destruction  of  the  mucous  membrane  and 
submucous  connective  tissue,  but  as  a  rule  escape  implication  of  their 
substance.  Similar  patches  have  been  noted  in  the  epiglottis  and  the 
upper  part  of  the  larynx  as  well  as  in  the  mouth  and  pharynx — in  some 
cases,  indeed,  in  the  trachea,  the  lungs,  the  oesophagus,  the  stomach,  and 
the  intestines. 

Erysipelatous  pharyngitis  is  usually  an  extension  of  erysipelas  from 
the  facial  integument,  which  may  take  place  by  the  lips  and  mucous 
membrane  of  the  mouth,  by  the  nasal  fossae,  by  the  Eustachian  tube  from 
the  tympanum  and  external  ear,  or  by  the  nasal  fossae  from  the  conjunc- 
tiva and  eyelids  through  the  lachrymal  duct.  When  the  disease  begins 
in  the  pharynx  the  order  of  communication  may  be  reversed.  The 
pathological  processes  are  the  same  as  in  cutaneous  erysipelas.  The 
mucous  membrane  of  the  pharynx  will  be  diifusely  red  or  purplish  and 
shiny.  Sometimes  little  bullae  are  formed  and  become  ruptured,  leaving 
a  patch  of  softened  whitish-yellow  tissue,  which  is  sometimes  torn  from 
the  surface  beneath  by  the  act  of  coughing  or  of  deglutition.  The 
inability  to  swallow  is  not  due  to  swelling  of  the  tissues,  but  to  actual 
paresis  of  the  muscles,  probably  from  interstitial  infiltration,  but  perhaps 
from  implication  of  their  substance.  The  cervical  and  submaxillary 
glands  are  rarely  involved.  Erysipelatous  pharyngitis  usually  terminates 
by  resolution,  desquamation  of  the  greater  part  of  the  epithelium  of  the 
mucous  membrane  often  taking  place ;  but  it  may  be  followed  by  abscess 
or  by  gangrene.  Extension  may  take  place  to  the  larynx,  and  oedema 
may  follow. 

Exanthematous  pharyngitis  accompanies  some  cases  of  cutaneous 
exanthemata.  The  pharyngitis  of  small-pox  is  occasioned  by  an 
eruption  upon  the  mucous  meml)rane  sinylar  to  that  which  appears  on 
the  skin.  Often  in  advance  of  the  cutaneous  eruption  it  occupies  the 
inside  of  the  cheeks,  the  palate,  uvula,  and  pharynx ;  sometimes  the 
larynx  as  well.  Maturation  occurs  more  rapidly  than  upon  the  skin,  and 
there  is  more  or  less  purulent  infiltration  of  the  submucous  connective 
tissues.  Ulceration  of  the  larynx  or  trachea  may  ensue  so  severe  in 
character  as  to  cause  fatal  termination  by  the  local  lesion. 
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In  measles  an  eruption  similar  to  the  cutaneous  manifestation  occupiefl 
the  air-tract  from  nostril  to  bronchi  rather  than  the  food-passages.  The 
Eustachian  tubes  may  be  involved,  and  the  inflammation  is  sometimes 
propagated  along  the  lachrymal  duct.  The  throat  may  be  affected  a 
day  or  two  before  the  external  integument.  Small  red  points  the  size  of 
a  millet-seed  or  larger  appear  on  the  palate,  the  tonsils,  the  posterior  pala- 
tine folds,  and  the  wall  of  the  pharynx.  These  disappear  in  a  few  days, 
though  sometimes  in  bad  cases  fibrinous  exudation  may  accumulate. 
In  other  instances  abscess  or  ulceration  takes  place,  chiefly  in  tlie  larynx. 

The  pharyngitis  of  scarlatina  develops  a  day  or  two  prior  to  the  cuta- 
neous eruption,  the  mucous  membrane  of  the  palate,  tonsils,  and  pharynx 
being  deeply  congested,  uniformly  or  in  patches,  with  slight  papulous 
elevations  here  and  there.  In  the  course  of  a  day  or  two  an  opalescent 
or  milky  deposit,  consisting  chiefly  of  detached  epithelium  and  viscid 
mucus,  is  observed  on  the  swollen  palate  and  tonsils.  In  the  anginose 
variety  the  hue  of  the  inflamed  structures  is  more  dusky.  Tliere  is  a 
pseudo-membranous  deposit  of  a  dirty- white,  ash,  or  even  yellow  color. 
It  is  not  limited  to  the  tonsils,  but  accumulates  rather  on  the  palate, 
palatine  folds,  and  posterior  wall  of  the  pharynx.  The  mucous  mem- 
brane beneath  the  patchesis  often  ulcerated,  and  sometimes  gangrenous. 
There  is  much  greater  tumefaction  of  all  the  parts  than  in  simple  scar- 
latina, the  enlargement  of  the  cervical  and  submaxillary  glands  and  the 
infiltration  of  contiguous  connective  tissue  being  so  great  in  some  instances 
as  to  prevent  the  mouth  from  being  opened.  A  viscid  and  turbid  secre- 
tion accumulates  in  the  mouth.  The  nasal  secretions  sometimes  desiccate 
into  firm  crusts.  Suppuration  may  occur.  Sometimes  otitis  media  results 
from  extension  along  the  Eustachian  tube,  and  sometimes  suppuration 
of  the  membrana  tympani,  suppurative  external  otitis,  or  disease  of  the 
internal  ear  with  extension  to  the  cerebrum.  In  malignant  cases  all 
the  processes  are  aggravated.  Ulceration  or  gangrene  soon  ensues,  the 
pseudo-membranous  deposit  being  dark,  almost  black,  from  extravasated 
blood.  CEdema  of  the  uvula  and  soft  palate  is  liable  to  occur,  and  if  the 
larynx  be  involved  there  may  be  oedema  of  the  epiglottis  and  ary-epi- 
glottic  folds. 

Symptomatology. — Simple  pharyngitis  very  often  gives  rise  to  but 
little  discomfort.  There  is  usually  more  or  less  heat  and  dryness  in  the 
pai*ts,  especially  at  first.  There  is  some  dysphagia,  principally  from  pain 
in  swallowing,  but  in  part  from  actual  debility  in  the  muscles  of  deglu- 
tition. Hoarseness  is  not  usual,  and  cough  is  infrequent  if  there  be  no 
elongation  of  the  uvula.  Speech  may  be  embarrassed  by  difficulty  of 
articulation.  There  is  usually  some  febrile  movement,  with  accelemtion 
of  pulse  and  respiration.  Some  cases  exhibit  more  intense  inflammatory 
action,  with  a  corresponding  aggravation  of  the  constitutional  symptoms. 
The  skin  becomes  markedly  heated,  the  body-temperature  rises  to  101° 
F.  or  higher,  the  pulse  reaching  100-120,  in  some  instances  140,  beats 
j>er  minute,  even  in  the  adult. 

In  that  variety  known  as  rheumatic  sore  throat  there  will  be  in  addi- 
tion pain  and  soreness  in  the  neck,  back,  and  limbs,  often  severe,  and 
increased  by  motion.  There  will  be  great  accumulation  of  saliva  in  the 
mouth  because  of  the  intense  pain  in  swallowing  it.  Speech,  aud  even 
respiration,  may  become  painful.     These  manifestations  nre  froqucutlv 
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followed  by  the  ordinary  phenomena  of  acute  articular  rheumatism,  but 
they  may  subside  in  a  few  days,  leaving  only  a  general  feeling  of  mus- 
cular soreness  or  slight  stiffness  in  one  or  more  of  the  joints.  Sometimes 
a  temporary  torticollis  follows. 

In  some  cases  of  pharyngitis  the  cervical  glands  become  swollen  and 
painful,  but  this  is  not  common.  In  children  the  constitutional  disturb- 
ance is  much  greater  than  in  adults.  In  malarial  districts  or  in  subjects 
of  malarial  poisoning  the  manifestations  may  assume  a  periodic  character. 
Recovery  takes  place,  as  a  rule,  in  from  three  to  ten  days. 

In  many  instances  the  local  phenomena  are  most  prominently  manifested 
on  one  side  of  the  throat.  There  will  then  exist  great  liability  to  similar 
involvement  of  the  other  side  after  convalescence  of  a  day  or  two,  and 
without  care  and  avoidance  of  exposure  the  second  attack  may  be  far 
more  severe  than  the  first. 

The  severe  variety  of  pharyngitis  denominated  phlegmonous  is  often 
ushered  in  with  a  decided  chill,  the  phenomena  of  fever  following  within 
twenty-four  hours.  The  symptoms,  both  local  and  general,  are  of  much 
greater  severity  than  in  catarrhal  pharyngitis,  especially  in  cases  proceed- 
ing to  suppuration. 

Paralysis  of  the  palate  and  other  paralyses  may  follow  either  of  the 
forms  of  sore  throat  just  described.  Albuminuria  sometimes  results.  In 
extremely  rare  cases  it  is  an  accompaniment  of  the  disease. 

Superficial  ulceration  of  the  mucous  membrane  may  occur  in  almost 
any  form  of  pharyngitis  or  of  sore  throat.  Some  authors  have  sepa- 
rated a  special  form  of  ulcerative  sore  throat  occurring  in  those  enfeebled 
from  long  exposure  to  unwholesome  influences,  such  as  nurses,  hospital 
attendants,  etc.,  in  whom  the  first  symptom  is  pain  in  deglutition,  espe- 
cially of  saliva.  The  tongue  is  furred  and  the  breath  is  offensive. 
There  is  loss  of  appetite,  with  general  lassitude,  feebleness  of  circula- 
tion, and  more  or  less  elevation  of  temperature.  Intense  headache  is 
often  present.     Under  suitable  treatment  recovery  is  rapid. 

The  ulcerative  sore  throats  of  syphilis  and  of  tuberculosis  require 
separate  consideration. 

Common  membranous  pharyngitis  frequently  gives  rise  to  but  slight 
symptoms,  differing  very  little  from  those  of  other  forms  of  pharyngitis ; 
but  there  may  be  high  fever  of  sthenic  or  of  asthenic  type,  very  often 
preceded  by  general  malaise,  sometimes  by  a  decided  chill.  The  pain  in 
deglutition  and  the  local  heat  and  dryness  are  sometimes  much  greater 
than  in  the  more  ordinary  forms  of  pharyngitis.  The  distress  may 
extend  into  the  ear,  sometimes  to  the  nasal  passages,  in  rare  instances 
to  the  larjmx.  The  disease  lasts  for  a  week  or  ten  days,  usually  ter- 
minating in  recovery.  In  occasional  instances,  chiefly  in  children,  it 
terminates  fatally  by  apnoea  from  extension  of  the  membrane  into  the 
larynx.      Paralytic  sequelae  are  not  rare. 

The  advent  of  gangrenous  pharyngitis  is  sometimes  indicated  by  sthenic 
phenomena,  but  usually  from  the  first  it  is  marked  by  extreme  prostration, 
comparable  in  some  instances  to  the  collapse  of  cholera.  There  is  a  low 
type  of  fever.  The  pulse  is  feeble  and  infrequent.  The  skin,  especially 
of  the  extremities,  is  cold  and  blue.  The  eye  is  glassy,  the  countenance 
haggard.  The  pain,  as  a  rule,  is  not  severe,  sensation  being  benumbed. 
The  disease  is  often  accompanied  by  an  irregular  erythematous  cutaneous 
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eruption.  The  secretions  and  excretions  escape  by  the  mouth  and  nose, 
and  they  are  extremely  fetid.  There  is  indeed  a  peculiar  odor,  which 
once  encountered  can  scarcely  be  mistaken.  If  the  lungs  become  affected 
there  will  be  copious  haemoptysis.  In  some  cases  the  tendency  to  hemor- 
rhage is  general,  blood  oozing  or  gushing  simultaneously  from  lungs, 
bowels,  nose,  and  mouth,  and  sometimes  extravasating  beneath  the  skin. 
Sphacelus  ultimately  takes  place  at  the  points  of  ecchymosis.  Diarrhoea, 
abundant  and  fetid,  due  to  invasion  of  the  alimentary  tract,  often  sets 
in  before  the  close,  and  may  be  regarded  as  a  sure  precursor  of  death. 
Death  usually  takes  place  from  syncope,  intelligence  often  remaining 
unaffected  to  the  last.  When  these  cases  recover  a  horrible  amount  of 
deformity  often  remains  to  mark  the  ravages  of  the  disease.  During  cic- 
trization  the  positions  of  contiguous  parts  become  very  much  altered. 
The  palate  may  become  adherent  by  its  sides,  and  by  more  or  less  of  its 
posterior  surface,  to  the  pharynx,  sometimes  resulting  in  complete  occlu- 
sion of  the  nasal  portion  of  the  pharynx. 

The  constitutional  symptoms  of  erysipelas  of  the  pharynx  are  those 
that  attend  the  usual  manifestations  of  external  erysipelas,  the  febrile 
phenomena,  epigastric  pain,  nausea,  and  so  on,  being  increased  in  severity. 
There  will  be  great  pain  and  difficulty  of  deglutition.  If  there  be  serious 
oedema,  symptoms  of  suffocation  will  occur.  Laryngitis  will  be  indicated 
by  pain  referred  to  the  larynx.  The  duration  of  the  disease  varies  from 
forty-eight  hours  to  a  week,  rarely  longer.  Death  may  occur  within  two 
or  three  days  from  oedema  of  the  larynx  or  from  other  causes  frequently 
indiscernible.  Resolution  usually  takes  place  in  those  cases  which  recover. 
Occasionally  abscess  occurs. 

Diagnosis. — The  diagnosis  rests  upon  the  conditions  already  described 
under  the  heads  of  Pathology  and  Symptomatology.  Under  ordinary 
circumstances  it  presents  no  difficulty,  but  during  the  prevalence  of  epi- 
demics of  scarlatina  or  diphtheria  even  the  mildest  sore  throat  demands 
careful  attention  and  frequent  inspection  until  the  exclusion  of  the  graver 
maladies  may  be  positively  determined.  The  greatest  difficulty  will 
present  in  cases  of  common  membranous  sore  throat,  for  it  is  sometimes 
impossible  to  make  the  differentiation  from  diphtheria,  especially  as  the 
vesicular  stage  is  rarely  seen.  Sometimes,  it  is  said,  it  is  possible  to 
detect  one  or  more  of  the  small  ulcers  left  by  the  rupture  of  the  ves- 
cicles;  sometimes  small  isolated  spots  of  false  membrane  will  by  their 
transparency  indicate  recent  formation,  and  by  their  circular  shape  the 
previous  existence  of  a  vesicle  (Peter,  cited  by  Mackenzie).  The  coex- 
istence of  cutaneous  herpes  is  corroborative  of  the  diagnosis,  but  by  no 
means  an  infallible  sign.  It  must  not  be  forgotten  in  this  connection 
that  membranous  sore  throat  may  predispose  to  an  attack  of  diphtheria. 
In  gangrenous  sore  throat  the  grayish-black  patches  may  be  mistaken  for 
the  pseudo-membranes  of  diphtheria,  but  their  color  is  dark  from  the 
outset,  while  in  diphtheria  they  become  dark  only  as  the  disease  pro- 
gresses. They  always  represent  actual  death  of  the  tissues,  which  is  not 
an  essential  lesion  of  diphtheria.  Swelling  of  the  cervical  glands  is 
unusual.  Finally,  the  characteristic  odor  of  gangrene  is  almost  unmis- 
takable. 

Prognosis. — The  prognosis  is  favorable  in  catarrhal  pharyngitis  and 
in  the  milder  forms  of  the  phlegmonous,  non-specific,  ulcerative,  and 
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common  membranous  varieties.  It  is  unfavorable  in  intense  suppurative 
pharyngitis,  though  cases  often  get  well.  In  gangrenous  pharyngitis  the 
prognosis  is  extremely  grave,  but  recovery  is  not  impossible.  In  trau- 
matic pharyngitis  the  prognosis  will  of  course  depend  upon  the  nature 
and  extent  of  the  injury,  being  not  unfavorable  if  this  be  confined  to  the 
pharynx,  though  even  in  limited  cases  there  may  be  stenosis  or  other 
ill  results  from  cicatrization.  'Erysipelatous  pharyngitis  is  of  grave 
prognosis  when  the  result  of  extension  of  the  disease  from  the  face, 
but  recovery  is  frequent  when  the  pharyngeal  disease  is  primary. 

Treatment. — The  treatment  of  superficial  pharyngitis  is  very  simple. 
Unless  the  case  be  so  light  that  no  special  medicinal  treatment  seems 
advisable,  the  patient  should  be  confined  to  a  bed  or  lounge  to  secure 
rest,  a  light  coverlid  being  thrown  over  the  body  to  equalize  the  heat  of 
the  surface.  If  a  meal  has  recently  been  taken,  a  mild  emetic  is  often  of 
service  to  empty  the  stomach  and  save  the  labors  of  digestion.  A  gentle 
laxative  or,  if  the  patient  be  of  costive  habit,  a  saline  purge  is  indicated 
to  facilitate  the  passage  of  matters  already  in  the  intestinal  canal.  In 
cases  of  actual  constipation  a  drastic  cathartic  may  be  required.  If  there 
be  considerable  pain  a  small  dose  of  morphine  may  be  advantageously 
combined  with  the  aperient.  If  frequent  pulse  or  high  temperature 
exist,  especially  in  severe  cases,  tincture  of  aconite,  in  doses  of  one  or 
two  drops  every  hour  or  two  hours  at  first,  will  be  useful.  As  soon  as 
any  marked  effect  has  been  produced  the  aconite  may  be  discontinued  or 
the  intervals  between  administrations  lengthened.  Locally,  the  free  use  of 
demulcent  drinks,  and  of  pellets  of  ice  when  cold  is  agreeable,  will  relieve 
the  pain  in  the  throat  and  sometimes  repress  excessive  secretion.  Cold 
compresses  to  the  neck  anteriorly  are  often  soothing,  and  sponging  the 
entire  surface  of  the  body  with  tepid  water,  acidulated  or  alcoholized, 
will  allay  the  intense  heat  of  the  skin.  The  diet  should  be  light  and 
nutritious.  Very  often  the  emetic,  rest,  and  regulation  of  diet  will  con- 
stitute the  entire  treatment  required. 

When  the  local  distress  is  very  great,  astringent  lozenges  (catechu, 
krameria)  may  be  allowed  to  dissolve  in  the  mouth,  or  sprays  of  weak 
solutions  of  alum,  or  of  carbolic  acid  may  be  propelled  upon  the  mucous 
membrane.  Tannin,  potassium  chlorate,  and  cupric  sulphate  are  often  used 
for  this  purpose.  When  the  uvula  is  elongated  or  oedematous  it  is  often 
a  constant  source  of  irritation  and  discomfort.  Scarification  to  give  vent 
to  pent-up  blood  or  puncture  to  allow  the  escape  of  effused  serum  will 
afford  prompt  relief.     Excision  is  never  necessary. 

In  phlegmonous  pharyngitis  the  treatment  will  necessarily  be  more 
active.  Here  an  early  emetic  is  of  great  service.  A  saline  laxative  may 
be  administered  every  three  or  four  hours  for  a  day  or  two,  each  dose 
containing  a  drop  or  two  of  the  tincture  of  aconite,  with  the  addition  of 
morphine  if  indicated  by  pain.  Drop-doses  of  aconite  at  more  frequent 
intervals  sometimes  serve  a  better  purpose.  Inhalation  of  steam,  or  of 
steam  from  water  impregnated  with  hops,  chamomile-flowers,  paregoric, 
compound  tincture  of  benzoin,  juice  of  conium,  or  the  aqueous  extract  of 
opium,  belladonna,  or  conium,  will  afford  great  relief,  as  will  the  frequent 
})rojection  of  sprays  of  warm  water,  simple  or  slightly  aromatized  with 
cologne- water  or  with  toilet  vinegar.  Warm  and  moist  applications  exter- 
nally are  often  very  soothing.    Gargling  entails  too  much  pain  to  be  of  ser- 
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vice,  but  medicated  sprays  may  be  used  of  aqueous  solutions  (twenty  grains 
to  the  ounce)  of  tannin,  alum,  zinc  sulphate,  or  cupric  sulphate,  care  being 
taken  to  guard  against  the  swallowing  of  any  of  these  drugs.  Powders 
of  alum,  tannin,  krameria,  etc.,  diluted  with  liquorice,  acacia,  bismuth, 
lycopodium,  and  the  like,  may  be  blown  upon  the  parts,  and  are  often 
efficient.  Sodium  bicarbonate  frequently  affords  relief.  The  topical  appli- 
cation of  silver  nitrate  is  rarely  practicable  and  generally  unnecessary. 

^yhen  the  inflammatory  process  is  of  a  higher  grade  and  not  likely 
to  yield  to  purely  medicinal  treatment,  leeching  or  venesection  may  be 
employed,  but  should  not  be  resorted  to  without  urgent  reason.  The 
recognition  of  abscess  is  an  indication  for  its  immediate  discharge  by 
incision  or  aspiration.  In  suppurative  cases  quinia  and  iron  should  be 
given  in  large  doses.  The  general  treatment  is  like  that  of  simple  sore 
throat.  When  liquid  food  cannot  be  swallow-ed,  nourishment  by  enema 
is  requisite.  Efforts  at  deglutition  should  be  spared  as  much  as  possible, 
and  with  this  view  medicines  which  can  be  administered  by  inhalation, 
by  enema,  or  by  hypodermatic  injection  are  to  be  preferred. 

In  pharyngeal  sore  throat,  whether  catarrhal  or  phlegmonous,  depend- 
ing on  rheumatic  or  gouty  diathesis,  salicylic  acid  or  the  salicylates  will 
prove  useful,  either  alone  or  in  conjunction  with  other  measures. 

The  treatment  of  ulcerative  pharyngitis  is  practically  the  same  as  that 
recommended  for  phlegmonous  pharyngitis.  Antiseptic  gargles  may  be 
used  locally,  but  as  a  rule  the  pain  is  so  great  that  inhalations  of  soothing 
vapors,  as  before  recommended,  will  answer  a  better  purpose.  When  the 
process  is  very  acute  fragments  of  ice  will  be  most  useful.  Ice  to  the 
head  will  afford  relief  to  pain.  A  little  good  wine,  with  quinia  and  iron^ 
comprises  the  medicinal  measure  requisite. 

Grangrenous  pharyngitis  calls  for  the  most  active  and  supporting  treat- 
ment. Eggs,  milk,  cream,  nutritious  soups  (up  to  the  limits  of  the 
patient's  capacity  for  swallowing,  and  by  enema  when  necessary),  quinia, 
tincture  of  the  chloride  of  iron,  and  alcohol  in  large  doses,  are  indicated. 
Local  treatment  is  of  high  importance.  Agents  to  destroy  diseased  tissue 
promptly  and  prevent  the  extension  of  the  gangrenous  process,  such  as 
bromine,  strong  nitric  or  hydrochloric  acid,  acid  solution  of  mercuric 
nitrate,  or  caustic  potassa,  are  to  be  thoroughly  applied,  in  the  hope  of 
exposing  a  healthy  surface  beneath  which  will  heal  by  granulation.  When 
this  treatment  is  unsuccessful  or  too  hazardous,  as  in  cases  where  the 
blood-vessels  are  probably  involved,  we  can  only  palliate  the  symptoms 
by  applying  weak  solutions  of  acids  and  astringents,  to  which  opium  may 
be  added,  relying  on  constitutional  measures  for  restraining  the  destruc- 
tive process.  Washes  and  sprays  of  potassium  chlorate,  eucalyptol, 
thymol,  hydrogen  peroxide,  etc.,  or  the  agents  employed  in  common 
sore  throat,  are  often  agreeable  to  the  patient,  and  may  be  useful  in 
restraining  fetor,  but  they  have  no  direct  therapeutic  influence  on  the 
progress  of  the  disease.  If  the  ulceration  is  extending  into  the  vicinity 
of  the  great  vessels  of  the  neck,  measures  for  compression  should  be  at 
hand,  in  the  use  of  which  the  nurse  should  be  instructed,  and  prepara- 
tions be  made  to  facilitate  ligation  of  the  carotid  artery  in  an  emergency. 
Tracheotomy  may  be  necessitated  by  oedema  of  the  larynx.  The  deform- 
ities resulting  from  gangrenous  sore  throat  in  cases  that  recover  usually 
require  surgical  treatment. 
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Traumatic  pharyngitis  must  be  treated  on  general  principles.  When 
due  to  contact  of  caustic  or  corrosive  substances,  an  attempt  may  be  made 
to  neutralize  the  effects  by  a  chemical  antidote,  but  the  physician  is 
usually  summoned  too  late  to  accomplish  much  in  this  manner.  Mor- 
phine should  be  given  in  full  doses,  hypodermatically.  Insufflations  of 
moi-phine  in  powder,  soothing  inhalations,  fragments  of  ice  in  the  mouth, 
cold  compresses,  and,  where  possible,  oleaginous  drinks,  are  indicated  to 
relieve  topical  distress.  Rectal  alimentation  should  be  resorted  to  where 
the  difficulties  of  deglutition  are  at  all  great.  If  symptoms  of  suffoca- 
tion occur,  tracheotomy  must  be  performed.  The  results  of  traumatic 
pharyngitis  require  treatment  according  to  their  special  indications. 

Erysipelatous  pharyngitis  is  to  be  treated  by  the  administration,  by 
enema  if  necessary,  of  large  doses  of  quinia,  tincture  of  the  chloride  of 
iron,  brandy,  and  diffusible  stimulants.  Alimentation  is  to  be  kept  up 
by  mouth  or  rectum,  as  may  be  necessary,  with  as  much  food  as  can  be 
given  containing  the  most  nutrition  in  the  smallest  bulk  possible. 
Locally,  a  strong  solution  of  silver  nitrate  (sixty  grains  to  the  ounce) 
should  be  so  applied  as  to  cover  a  margin  of  unaffected  structures. 
Sedative  inhalations  are  of  service.  Extension  to  the  larynx  demands 
scarification  or  tracheotomy. 

When  the  diagnosis  of  common  membranous  sore  throat  can  be  made 
out  with  certainty,  there  is  nothing  calling  for  special  treatment,  but  the 
treatment  pursued  in  ordinary  sore  throat  may  be  generally  followed  with 
advantage.  When  fetor  exists,  as  during  the  detachment  of  patches  of 
exudation,  antiseptic  and  detergent  sprays  may  be  employed.  Solutions 
of  borax,  boric  acid,  carbolic  acid,  potassium  chlorate,  potassium  per- 
manganate, etc.  are  appropriate.  In  some  individuals,  especially 
strumous  and  tuberculous  subjects,  there  is  a  constitutional  proclivity 
to  chronicity  or  to  the  recurrence  of  the  peculiar  manifestations. 
More  active  measures  will  be  required  in  these  cases.  Locally,  fre- 
quent application  of  the  dilute  acids  (^.  e.  every  day  or  two)  affords 
the  most  satisfactory  results.  Internally,  iron  and  cinchona  preparations 
should  be  administered.  Opium  in  small  doses  has  a  special  appli- 
cation— not  as  a  narcotic,  but  as  a  gentle  stimulant  or  nervous  tonic. 
Nux  vomica  or  arsenic  may  be  employed  for  a  similar  purpose.  The 
diet  should  be  highly  nutritious  and  easily  assimilable.  Unnecessary 
exposure  should  be  avoided,  and  supporting  measures  generally,  hygienic, 
as  well  as  medicinal,  should  be  persisted  in.  Membranous  pharyngitis 
sometimes  exhibits  a  tendency  to  phagedaena.  The  treatment  for  gan- 
grenous sore  throat  is  then  indicated.  It  may  invite  an  attack  of  diph- 
theria or  the  diagnosis  may  be  in  doubt.  In  that  case  the  prudent  course 
is  to  treat  it  as  diphtheria,  but  to  avoid  the, recommendation  for  diphtheria 
of  some  indifferent  remedy,  during  the  exhibition  of  which  a  case  of 
membranous  sore  throat  has  recovered.  When  extension  to  the  larynx 
occurs  threatening  suffocation,  tracheotomy  to  avert  death  should  be  per- 
formed, as  in  croup  or  diphtheria. 

The  sore  throats  of  the  exanthemata,  of  typhoid  fever,  etc.,  are  to  be 
treated  on  the  general  principles  applicable  to  catarrhal  or  phlegmonous 
pharyngitis.  QEdema  or  tumefaction,  as  in  malignant  scarlatina,  of  a 
sufficient  extent  to  obstruct  respiration,  is  to  be  relieved  by  scarification, 
and  when  this  is  inefficient  resort  must  be  had  to  tracheotomy.     The  sore 
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throats  caused  by  drugs  are  to  be  treated  first  by  removal  of  the  cause, 
and  afterward  according  to  the  special  indications. 


Tuberculous  Pharyngitis. 

DEFiirrriON. — An  acute  ulcerative  pharyngitis  due  to  infiltration  with 
miliary  and  granular  tubercle  and  the  consequent  destructive  metamor- 
phosis. 

Synoxyms. — Acute  tuberculous  sore  throat,  Acute  tuberculous  phar- 
yngitis, Tuberculosis  of  the  pharynx,  Phthisis  of  the  pharynx. 

History. — Only  of  late  years  has  tuberculosis  of  the  pharynx  been 
distinctly  recognized  as  a  tuberculous  disease.  The  tubercular  sore  throat 
or  pharyngitis  described  by  Green  of  New  York,  and  other  authors  fol- 
lowing him,  is  an  affection  of  entirely  different  character,  and  not  tuber- 
culosis at  all.  The  chronic  tuberculous  sore  throat  of  advanced  tuber- 
culosis is  likewise  a  different  affection  clinically,  though  of  the  same 
histological  character. 

To  the  late  Isambert  ^  of  Paris  belongs  the  credit  of  definitively  recog- 
nizing the  specificity  of  acute  tuberculous  sore  throat  or  pharyngitis,  and 
to  him  likewise  the  credit  of  indicating  its  differentiation  from  syphilitic 
sore  throat,  with  which  it  had  long  been  confounded.  To  B.  Fraenkel  of 
Berlin  ^  is  likewise  due  the  credit  of  an  accurate  comprehension  and  elu- 
cidation of  the  clinical  and  histological  pathology  of  this  disease. 

Etiology.— Acute  tuberculous  pharyngitis  is  quite  a  rare  disease.  Its 
predisposing  causes,  in  all  probability,  are  identical  with  those  of  acute 
tuberculosis.  Its  exciting  cause,  in  some  cases  at  least,  is  some  unusual 
exposure  to  cold  and  wet.  It  is  not  certain  that  the  throat  is  affected 
before  the  lungs;  but  if  this  be  the  case,  it  is  ceitain  that  the  lungs 
become  affected  soon  afterward.  The  disease  occurs  in  young  children, 
Isambert  having  recorded  a  case  at  four  and  a  half  years  of  age,  but  it 
is  much  more  frequent  in  adolescents  and  young  adults.  It  is  impossible, 
as  yet,  to  assign  the  reason  why  the  pharynx  rather  than  other  structures 
undergoes  tubercularization  in  these  exceptional  cases  of  pharyngitis. 
Syphilis  sometimes  coexists  in  the  adult  certainly,  and  it  may  be  ques- 
tioned whether  hereditary  taint  may  not  be  an  important  factor  in  deter- 
mining tuberculosis  in  a  region  so  frequently  ravaged  by  syphilis. 

Pathology  and  Morbid  Anatomy. — The  local  disease  is  essentially 
an  ulcerative  pharyngitis  or  pharyngo-laryngitis,  as  may  be,  extremely 
rapid  in  its  progress,  and  terminating  fatally  within  a  few  weeks,  or  a  few 
months  at  farthest.  The  ulcerative  process  usually  begins  on  the  pala- 
tine folds  or  else  on  the  lateral  wall  of  the  pharynx,  thence  extending 
to  the  palatine  folds,  soft  palate,  uvula,  and  hard  palate  in  one  direction, 
and  toward  the  posterior  wall  of  the  pharynx  in  the  other.  The  uvula 
sometimes  becomes  thickened  into  a  club-shaped,  gelatinous-looking  mass, 
somewhat  characteristic.  Previous  to  ulceration  the  mucous  membrane  is 
subjected  to  abundant  infiltration  with  miliary  and  granular  tubercle  just 
beneath  the  epithelial  layer.    Macroscopically,  these  infiltrated  portions  of 

*  AnnaUs  da  Maladies  de  C Oreille,  du  Larynx,  etc.,  vol.  xi.,  187.'),  p.  162;  ConfCrenets 
diniqyes  sur  Us  Maladies  du  Larynx  et  des  premih-es  Voicen,  Paris,  1877,  p.  219. 
«  Berlin,  klin.  Woch.,  Nov.  1876;  London  Med.  Record,  Jan.  15.  Feb.  15.  1877. 
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tissue  preseut  as  irregular  chagrinated  groups  of  patches,  generally  con- 
fluent, which  when  abundant  or  prominent  are  liable  to  be  confounded 
with  syphilitic  patches.  Just  beneath  the  surface  the  collections  of  tuber- 
cle project  as  little  semi-transparent  grayish  nodules,  in  size  and  form 
recalling  the  appearance  of  vermicelli-seeds  or  fish-eggs.  They  steadily 
increase  in  volume  and  in  number,  lose  their  translucency,  and  finally 
undergo  disintegration  into  lenticular  ulcers  with  caseous  bottoms  and 
undermined  hypersemic  edges.  The  ulcers  extend  steadily  in  periphery 
and  in  depth,  and  coalesce  by  necrosis  of  intervening  mucous  membrane. 
Polypoid  excrescences  springing  from  the  beds  of  the  ulcers  have  been 
described  (Fraenkel).  Collateral  tumefaction  takes  place  in  some  instances, 
due,  it  is  stated  (Isambert),  to  infiltration  of  the  tissues  by  a  gelatinous 
material,  possibly  a  mucoid  degeneration  of  the  connective  tissue.  The 
usual  tendency  of  the  disease,  however,  is  to  incite  atrophic  metamorphosis 
of  the  adjacent  tissues  not  undergoing  actual  tubercularization.  In  many 
instances  extension  to  the  upper  portion  of  the  larynx,  takes  place ;  in 
some,  extension  to  the  vault  of  the  pharynx.  Extension  to  the  oesopha- 
gus, as  has  been  remarked  by  Mackenzie,  and  to  the  posterior  nasal  out- 
lets, has  not  been  noticed.  Enlargement  of  the  cervical  lymphatic  glands 
is  quite  common. 

Microscopic  examination  of  the  tissues  of  the  pharynx  has  revealed 
profuse  infiltration  with  round  cells — most  frequently  in  the  mucous 
membrane  and  submucous  connective  tissue  only,  occasionally  in  the 
muscular  fibres  likewise.  The  muscles  sometimes  undergo  the  fatty 
degeneration,  and  the  mucous  glands  both  fatty  and  colloid  degenera- 
tion. 

Symptomatology. — The  chief  and  characteristic  subjective  symptom 
is  extreme  pain  in  swallowing  (odynphagia) — pain  much  more  intense 
than  in  other  morbid  processes  in  the  same  locality,  and  inexplicable  by 
the  extent  of  the  visible  disease  merely.  This  pain  often  extends  toward 
the  ears.  Cough,  adynamic  fever,  rapid  emaciation,  and  so  on  are  pres- 
ent, as  in  acute  tuberculosis  generally. 

Diagnosis. — It  cannot  be  stated  that  the  diagnosis  is  easy.  The  two 
distinguishing  characteristics  are  the  exquisite  pain  in  swallowing  and  the 
absence  of  pus  from  the  surface  of  the  ulcers.  The  aspect  of  the  ulcers 
differs,  furthermore,  from  that  of  syphilitic  ulcers  by  the  lack  of  opales- 
cence and  of  inflammatory  areolae.  The  gray  nodules  in  the  affected 
mucous  membrane  are  different  from  what  is  observed  in  any  other  dis- 
ease. These  points,  with  the  history  of  the  attack,  the  family  history, 
and  the  probable  evidence  of  tuberculosis  in  the  lungs,  will  usually  serve 
to  discriminate  the  disease  from  syphilis,  for  which  it  is  most  likely  to 
be  mistaken.  In  cases  of  doubt  ophthalmoscopic  examination  of  the 
choroid  and  iris  may  reveal  tubercle.  The  bacillus  tuberculosis  has 
been  found  in  the  detritus  from  the  ulcers  (Guttman,  Gurovitch). 
The  fact  must  not  be  ignored  that  syphilitic  and  tuberculous  pharyn- 
gitis may  exist  together.  Febrile  symptoms,  typhoidal  in  type,  in  a 
case  of  supposed  syphilitic  sore  throat  will  most  likely  be  indicative  of 
tuberculosis. 

Prognosis. — The  disease  is  rapidly  fatal,  apparently  inevitably  so. 
An  exceptional  case  has  been  recorded,  however  (Cadier^),  living  sev- 

1  Annales  des  Maladies  de  P  Oreille,  du  Larynx,  etc.,  July,  1883,  p.  136. 
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eral  years  after  the  diagnosis  had  been  made  by  Isambert  and  many 
others. 

Death  takes  place  by  asthenia  in  from  six  weeks  to  six  months; 
occasionally  within  a  fortnight  from  the  apparent  onset. 

Treatment. — The  little  that  can  be  accomplished  in  the  way  of 
treatment  is  limited  to  improving  the  diet  and  hygienic  surroundings, 
with  the  administration  of  such  constitutional  remedial  agents  as  are 
given  in  acute  tuberculosis,  and  palliative  treatment  of  the  local  suffering. 
For  the  latter  purpose  insufflations  of  iodoform  and  morphine  are  to  be 
recommended,  two  or  three  grains  of  the  former  with  one-fourth  to  one- 
half  grain  of  the  latter,  once  a  day  or  oftener.  Such  insufflations  should 
be  preceded  by  douches  or  sprays  of  sodium  borate  or  bicarbonate,  to  rid 
the  parts  of  mucus  and  detritus.  A  drop  or  two  of  carbolic  acid,  of 
eucalyptol,  or  of  a  solution  of  thymol  may  be  advantageously  added  for 
purposes  of  disinfection.  Solution  of  hydrogen  peroxide  (2  per  cent,  or 
weaker)  is  a  very  valuable  agent  for  use  in  spray  or  douche.  It  may  be 
rendered  more  agreeable  by  the  addition  of  a  few  drops  of  some  balsamic. 

"When  swallowing  is  impracticable,  nourishment  by  enema  is  indicated, 
with  forced  feeding  by  means  of  a  catheter  passed  through  the  larger  of 
the  two  nasal  passages  into  the  oesophagus. 


Chronic  Pharyngitis. 

Definttion. — A  chronic  inflammation  of  the  mucous  membrane  of 
the  pharynx,  whether  implicating  the  glandular  structures  or  not,  and 
commonly  associated  with  similar  chronic  inflammation  of  contiguous 
structures. 

Synonyms. — Chronic  sore  throat.  Chronic  angina. 

Chronic  pharyngitis  presents  in  two  varieties  :  1,  simple  chronic  phar- 
yngitis (chronic  catarrhal  pharyngitis,  chronic  catarrhal  sore  throat),  in 
which  the  disease  does  not  aflect,  or  afiects  but  slightly,  the  glandular 
structures  of  the  mucous  membrane ;  and  2,  follicular  pharyngitis  (gran- 
ular pharyngitis,  clergyman's  sore  throat),  in  which  groups  of  the  fol- 
licular glands  of  the  mucous  membrane  are  enlarged,  and  sometimes 
inflamed. 

Etiology. — The  predisposing  causes  of  chronic  catarrhal  pharyngitis 
are  those  enumerated  under  the  head  of  the  acute  form  of  the  affection, 
and  the  exciting  causes  are  repeated  attacks  of  the  acute  malady. 

The  predisposing  causes  of  chronic  follicular  pharyngitis  are  over- 
crowding, and  sedentary  occupations ;  and  the  exciting  causes  are  chiefly 
improper  use  of  the  voice  and  exposure  to  local  irritations,  mechanical 
and  chemical,  including  too  free  use  of  condiments,  tobacco,  and  ak'ohol, 
gormandizing,  and  the  alternations  of  hot  food,  cold  drinks,  ices,  and  hot 
drinks  at  meals.  It  is  not  so  oftxjn  a  direct  sequel  of  attacks  of  acute  sore 
throat  as  a  result  of  prolonged  catarrhal  pharyngitis ;  and  sometimes  it 
appears  to  be  chronic,  so  to  speak,  from  the  outset. 

Both  forms  of  chronic  pharyngitis  are  frequently  associated  with  chronic 
mflaramations  of  the  mucous  membranes  elsewhere,  particularly  of  the 
nasal  passages  and  of  the  stomach,  and,  to  a  less  extent,  of  the  genito- 
urinary apparatus;  the  entire  train  of  phenomena,  in  some  instances 
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being  due  to  passive  congestion  dependent  upon  impaired  cardiac  power. 
Similarly,  it  presents  at  times  as  one  of  the  accompaniments  of  exoph- 
thalmic goitre.  It  is  often  associated  with  phthisis,  and  is  sometimes 
found  in  phthisical  subjects  prior  to  the  detection  of  the  pulmonary 
disease.  It  is  sometimes  coincident  with  chronic  cutaneous  eruptions, 
and  may  depend  on  the  same  causes,  whether  dietetic  or  nervous. 

Uterine  disturbances  may  give  rise  to  chronic  pharyngitis,  probably 
by  reflex  nervous  influence,  and  so  do  other  chronic  and  dispiriting 
complaints.  In  like  manner,  depression  of  spirits  and  impairment  ol 
bodily  vigor  from  domestic,  financial,  and  social  chagrin  provoke  a  train 
of  phenomena  in  which  chronic  pharyngitis  may  be  a  prominent  mani- 
festation. 

Pathology  and  Morbid  Anatomy. — Simple  chronic  pharyngitis  is 
a  chronic  catarrhal  inflammation  of  the  mucous  membrane  and  submucous 
connective  tissue  of  the  pharynx,  with  irregular  hyperplasia  of  all  the 
histological  elements,  chiefly  affecting  the  epithelial  layers  and  the  most 
superficial  strata  of  the  submucosa.  The  pharynx,  the  posterior  surface 
of  the  palate,  and  the  pharyngo-palatine  folds  are  the  structures  most 
generally  implicated,  but  the  glosso-palatine  folds,  the  base  of  the  tongue, 
and  even  the  anterior  surface  of  the  palate,  are  sometimes  involved.  At 
an  advanced  stage  of  the  affection  extension  may  take  place  to  the  vault 
of  the  pharynx  and  the  posterior  nasal  outlets,  and  in  occasional  instances 
to  the  larynx. 

The  initial  hypersemia  of  diffuse  congestion  finally  leads  to  permanent 
dilatation  of  tracts  of  capillaries  varying  in  area  and  mode  of  distribution, 
sometimes  recalling  the  territorial  outlines  upon  a  map.  The  mucous 
membrane  is  bright  red  in  color  and  irregularly  thickened,  sometimes 
into  prominent  welts  or  folds.  The  palate  is  often  relaxed.  Hypersecre- 
tion takes  place  over  the  entire  diseased  surface,  and  there  is  considerable 
desquamation  of  turbid  epithelium,  which  sometimes  accumulates  in 
masses.  Glands  are  dilated  and  hypertrophied  here  and  there,  but  not 
in  every  instance,  or  if  so  indiscernibly,  at  least,  to  the  naked  eye. 

In  some  cases  enlarged  follicles  are  very  prominent  in  the  infra-tonsil- 
lar  space,  between  the  anterior  and  posterior  palatine  folds,  and  along  the 
lateral  walls  of  the  pharynx  down  toward  the  base  of  the  tongue.  The 
circumvallate  papillae  may  also  be  enlarged,  and  the  fungiform  papillae 
are  sometimes  very  prominent  and  deeply  congested. 

In  the  folliculous  variety  of  the  disease  the  hyperplasia  affects  chiefly 
the  mucous  glands  and  follicles,  isolated  or  in  groups,  together  with  zones 
of  connective  tissue  surrounding  them  and  the  epithelial  investment  of 
the  mucous  membrane  in  their  immediate  neighborhood.  A  number  of 
small  projections,  from  the  size  of  pinheads  to  that  of  peas,  mostly  some- 
what hemispheroidal,  sometimes  ellipsoidal  or  quite  irregular  in  config- 
uration, stud  the  pharynx  irregularly.  When  clustered  they  are  more 
apt  to  occupy  the  lateral  angles  of  the  pharynx.  In  this  locality  indeed 
the  chains  of  glands  and  their  enveloping  mucous  membrane  sometimes 
present  in  longitudinal  ridges  which  simulate  additional  or  adventitious 
post-palatine  folds.  The  projections  are  usually  opaque,  deeper  in  color 
than  the  surrounding  congested  mucous  membrane,  and  velvety  from 
loss  of  squamous  epithelium.  Sometimes  they  are  translucent,  as  if 
filled  with  colloid  material,  probably  retained  and  degenerated  secretion. 
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Very  often  their  contents  undergo  caseous  degeneration,  and  sometimes 
even  calcification — a  variety  designated  tubercular  by  Green,  Gibb,  and 
others,  but  far  different  histologically  from  true  tuberculosis  of  the  pha- 
ryngeal glands,  which  does  occur  occasionally  in  phthisical  patients. 

Delicate  red  lines  of  engorged  capillaries  usually  surround  the  base  of 
these  projections.  There  is  great  disposition  to  the  accumulation  of 
viscid,  discolored  mucus  on  the  surface  of  the  mucous  membrane.  As 
the  disease  progresses  all  the  processes  become  more  widely  extended, 
until  finally  nearly  the  entire  pharyngeal  and  oral  mucous  membrane 
becomes  involved.  The  soft  palate  becomes  relaxed  and  the  uvula  thick- 
ened and  elongated,  sometimes  to  an  extreme  degree.  Chronic  folliculous 
tonsillitis  exists  in  many  cases. 

When  either  form  of  chronic  pharyngitis  continues  for  a  long  Avhile 
unchecked,  there  may  result  atrophy  of  the  glandular  structures  and  epi- 
thelial elements  generally,  giving  rise  to  pharyngitis  sicca  or  atrophic 
pharyngitis  (so-called  dry  catarrh).  There  is  then  but  scanty  secretion, 
and  this  dries  rapidly  upon  the  surface  of  the  thin  mucous  membrane, 
which  becomes  rough,  inflexible,  and  glazed. 

Sy^iptomatology. — Cough,  expectoration,  impairment  of  voice,  dys- 
phagia, and  uncomfortable  sensations  in  the  throat  present  in  various 
degrees  according  to  the  stage  of  the  disease  and  the  temperament  of  the 
patient.  Hemming  and  hawking  to  clear  the  throat  often  become  habit- 
ual, especially  in  cases  associated  with  chronic  internal  rhinitis,  being  pro- 
voked in  many  instances  by  secretory  products  which  drop  into  the  phar- 
ynx or  glide  along  its  walls.  It  is  sometimes  important  to  distinguish 
this  habit  from  the  cough  of  laryngeal  or  bronchial  irritation. 

In  cases  associated  with  chronic  gastritis  the  loss  of  appetite  and  con- 
sequent emaciation  accompanying  the  symptoms  of  pharyngitis  sometimes 
lead  friends  of  the  patient  to  a  mistaken  diagnosis  of  consumption ;  and 
when,  as  is  not  infrequent,  chronic  bronchitis  also  coexists,  even  the  phy- 
sician may  be  misled. 

In  many  instances  of  chronic  folliculous  pharyngitis  evidently  of  long 
standing,  and  accidentally  discovered  at  times  to  the  surprise  of  the 
patient,  no  histoiy  of  the  classical  group  of  symptoms  can  be  obtained. 

Diagnosis. — The  diffuse  congestion  of  the  mucous  membrane  and  the 
absence  of  marked  involvement  of  the  follicles  are,  with  the  history  of 
the  case,  the  main  discriminative  features  in  the  diagnosis  of  chronic 
catarrhal  pharyngitis.  The  regular  or  irregular  masses  of  tissue  project- 
iug  beyond  the  general  surface  of  the  mucous  membrane  are  the  distin- 
guishing characteristics  of  chronic  folliculous  pharyngitis.  The  vascular 
network  of  dilated  capillaries  mapping  the  surface  into  numerous  irreg- 
ular small  areas  of  different  sizes  is  not  peculiar  to  either  variety. 

Prognosis. — The  prognosis  of  chronic  catarrhal  pharyngitis  is  favor- 
able when  no  irremediable  malady  of  body  or  mind  exists.  Much 
depends  on  the  practicability  of  improving  the  dietetic  and  hygienic 
environment  of  the  patient.  The  prognosis  is  likewise  good  in  chronic 
folliculous  pharyngitis  under  favorable  surroundings,  so  far  as  relief 
from  suffering  is  concerned ;  but  the  follicles,  when  long  hypertrophied, 
so  rarely  undergo  absorption  under  any  treatment  that  their  destruction 
becomes  necessary^-quite  a  different  thing  from  their  ciire.  The  enlarged 
follicles  once  destroyed,  the  collateral  irritative  inflammation  caused  by 
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them  usually  subsides.  Impairment  of  voice,  a  result  of  the  disease, 
may  be  remedied  in  young  subjects,  who  will  learn  to  use  the  voice  with 
the  abdomen  in  distension ;  but  much  improvement  cannot  be  expected 
in  old  subjects  and  in  those  in  whom  the  disease  has  been  produced  by 
improper  methods  of  declamation,  which  are  beyond  correction. 

Treatment. — In  chronic  catarrhal  pharyngitis  constitutional  treat- 
ment adapted  to  the  diathetic  condition  is  required  in  the  first  instance. 
Alkaline  laxatives  are  usually  indicated  by  the  irregularly  coated  tongue 
and  the  tendency  to  costiveness.  These  may  be  advantageously  admin- 
istered in  half  a  pint  of  hot  water  one  hour  or  so  before  meals,  with  a 
view  of  washing  the  stomach  free  from  accumulations  of  mucus,  epi- 
thelium, and  retained  products  of  digestion  and  decomposition,  so  that 
its  condition  may  be  improved  for  the  reception  and  digestion  of  the 
CDSuiug  meal.  Topical  medication  of  the  throat  is  likewise  requisite. 
This  should  be  of  a  soothing  character.  Mild  astringents  are  applicable, 
but  strong  astringents  are  often  actually  injurious.  Silver  nitrate  and 
cupric  sulphate  in  stick  or  strong  solution  should  not  be  used ;  but  sprays 
of  dilute  solutions  (one  or  two  grains  to  the  ounce  of  distilled  water), 
twice  or  thrice  a  day,  are  often  of  service.  Zinc  sulphate  (five  grains  to 
the  ounce)  may  be  used  in  the  same  manner.  Zinc  chloride  (ten  grains 
to  the  ounce),  carefully  applied  to  the  surface  daily  with  a  broad  brush 
or  soft  cotton  wad,  is  a  useful  remedy.  Tannin  in  ether  sometimes 
auswers  admirably,  a  delicate  film  being  left  for  some  time  on  the  sur- 
face. Solutions  of  bismuth  nitrate  or  borate  in  glycerin  applied  locally 
often  relieve  uneasiness.  A  broad  flat  brush  is  the  best  instrument 
for  making  these  applications,  placed  low  in  the  pharynx  so  as  to 
paint  the  entire  posterior  wall  by  a  single  movement  from  below 
upward. 

For  home  use,  sprays,  three  or  four  times  a  day,  of  tar-w^ater,  contain- 
ing five  or  ten  grains  to  the  ounce,  of  sodium  borate  or  bicarbonate,  or 
sodium,  potassium,  or  ammonium  chloride,  or  sodium,  potassium,  or 
ammonium  iodide,  are  soothing  and  efficacious,  and  much  superior  to 
gargles.  They  are  often  preferred  warm.  Demulcent  lozenges  (gelatin, 
acacia,  althaea,  glycyrrhiza)  slowly  dissolved  in  the  mouth  often  relieve 
topical  discomfort. 

Much  more  active  treatment  is  required  in  chronic  folliculous  pharyn- 
gitis. Judicious  constitutional  treatment  is  of  great  importance.  Top- 
ical medication  is  of  equal  importance.  In  recent  cases  of  moderate 
intensity  the  ordinary  treatment  for  the  catarrhal  variety  sometimes 
suffices.  In  cases  of  long  standing  strong  solutions  of  silver  nitrate  (sixty 
to  one  hundred  and  twenty  grains  to  the  ounce),  carefully  applied  witli 
the  broad  flat  brush  twice  or  thrice  a  week,  are  often  of  great  remedial 
effect.  Iodine  (one  drachm  to  the  ounce  of  glycerin),  alone  or  in  com- 
bination with  equal  parts  of  carbolic  acid,  applied  daily,  may  be  service- 
able in  cases  unimproved  by  the  silver  nitrate.  Dilatation  of  the  capil- 
laries may  sometimes  be  benefited  by  ap])lications  of  ergot  (fluid  extract) 
or  ergotin  (grs.  x-xx  to  the  ounce).  Enlarged  follicles  of  long  standing 
are  rarely  amenable  to  astringent  and  alterant  topical  treatment.  They 
require  destruction.  The  agent  to  be  used  is  a  matter  of  indifference  as  a 
rule,  and,  according  to  the  taste  or  resources  of  the  practitioner,  may 
be  the  solid  silver  nitrate,  caustic  potash,  London  paste,  zinc  chloride, 
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or  the  incandescent  cautery,  whether  heated  bj  fire,  hot  naphtha,  or 
electricity. 

The  sprays  and  lozenges  already  mentioned  are  useful  in  this  variety 
of  pharyngitis  also.  They  may  be  medicated  with  sedative  ingredients 
according  to  indications  for  the  relief  of  pain  and  discomfort. 

In  cases  resisting  the  plan  of  treatment  suggested  mercuric  chloride 
may  be  successfully  used,  both  internally  (gr.  -^  two  or  three  times  a 
day)  and  in  spray,  a  drachm  or  less  night  and  morning  (one  grain  to 
four  ounces).  External  counter-irritation  by  repeated  blistering  over  the 
larynx  and  under  the  angles  of  the  jaws  is  useful  in  some  instances. 
During  treatment  the  voice  should  be  used  as  sparingly  as  practicable. 

In  chronic  atrophic  pharyngitis  the  treatment,  constitutional  and  local, 
should  be  such  as  favors  secretion  from  mucous  membranes — internally, 
cubeb,  pyrethrum,  calamus,  xanthoxylum,  jaborandi,  ammonium  chloride ; 
topically,  sprays,  four  or  more  times  a  day,  of  hot  water,  glycerin  and 
water,  ammonium  chloride.  Patients  sleeping  with  the  mouth  open 
should  wear  an  apparatus,  extemporized  or  made  to  order,  to  keep  the 
lower  jaw  closed  in  sleep. 


Syphilitic  Pharyngitis. 

Defixitiox. — A  specific  inflammation  of  the  mucous  membrane  of 
the  pharynx  or  of  the  mucous  membrane  and  submucous  tissues,  the 
result  of  syphilis,  and  often  associated  with  like  disease  in  contiguous 
structures. 

Synoxy^is. — Pharyngitis  syphilitica,  Pharyngitis  specifica.  Syphilitic 
sore  throat.  Syphilis  of  the  pharynx. 

Etiology. — Contamination  by  syphilitic  virus  is  the  sole  cause, 
whether  by  direct  inoculation  or  by  systemic  poisoning,  hereditary  or 
acquired.  Direct  inoculation  proceeds  from  primary  sores  on  the  lips, 
tongue,  cheek,  and  hard  palate,  themselves  the  result  of  actual  contact 
with  sores  in  other  individuals.  Initial  sores  have  been  seen  upon  the 
tonsils,  palatine  folds,  pharynx,  and  even  the  epiglottis.  Direct  inocula- 
tion from  secondary  sores  may  be  communicated  by  the  tooth-brush,  blow- 
pipe, pipe-stem,  trumpet,  mouth-piece  of  feeding-bottle,  pap-boat,  or 
similar  article  previously  used  by  an  infected  individual.  Uncleansed 
surgical  instruments  convey  the  disease  in  like  manner. 

Pathology  axd  Morbid  Axatomy. — Syphilitic  pharyngitis — or, 
more  strictly  speaking,  syphilitic  sore  throat — occurs  in  all  varieties, 
primary,  secondary,  tertiary,  and  hereditary.  Secondary  manifestations 
are  the  most  frequent,  and  primary  sores  the  most  infrequent.  The 
primary  sore  is  soft  in  some  instances,  and  hard  in  others.  Phagedaenic 
ulceration  may  ensue.  Secondary  manifestations  are  usually  bilateral, 
and  often  symmetric  in  configuration  and  distribution.  They  appear 
from  a  few  weeks  to  a  few  months  aft^r  infection,  and  are  among  the 
most  fVequent  early  manifestations  of  secondary  syphilis.  The  inflam- 
matory process  begins  in  erythema,  usually  diffuse,  often  punctated, 
sometimes  in  patches.  It  extends  from  above  downward  more  frequently 
chan  in  the  reverse  direction,  but  may  spread  in  any  direction.  The 
lesion  commences  upon  the  soft  palate  and  tonsils  more  frequently  than 
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on  the  pharynx,  but  may  commence  in  any  portion  of  the  oro-guttural 
cavity.  Tumefaction  ensues^  with  lividity  of  the  surface.  The  epithelial 
cells  become  distended ;  the  resulting  opalescence,  somewhat  characteristic, 
eventually  subsides  into  a  central  opacity,  the  true  mucous  patch  or 
condyloma  latum.  Mucous  patches  vary  in  size  from  mere  specks  to 
large  irregular  surfaces,  often  the  result  of  coalescences.  They  sometimes 
become  red  and  granular  and  covered  with  purulent  products.  Micro- 
scopically (Cornil),  they  consist  of  thickened  epithelium  upon  a  base  of 
proliferated  lymphoid  cells,  which  often  infiltrate  the  deeper  tissues  exten- 
sively. They  may  disappear  in  the  course  of  a  few  weeks  by  resolution 
and  absorption.  Sometimes  suppuration  occurs  in  small  superficial 
abscesses  which  discharge  upon  the  surface.  Several  abscesses  discharg- 
ing simultaneously  in  coalescence,  an  extensive  ulcer  may  result,  which, 
in  repair,  leaves  a  cicatricial  trace  of  its  site.  Flat  and  circular  bluish- 
white  patches,  due  to  thickening  of  epithelium,  appear  after  the  first  year 
of  constitutional  syphilis,  and  may  exist  in  association  with  the  true  mucous 
patch.    They  bleed  readily  on  rough  handling,  but  rarely  undergo  ulceration. 

Tertiary  manifestations  may  present  within  a  few  months  after  infec- 
tion or  not  until  many  years.  Gummatous  infiltration  of  the  connective 
tissue,  diffused  or  circumscribed  (syphiloma),  follows  diffuse  or  localized  ery- 
thema, and  then  the  gummata  break  down,  discharge  by  ulceration,  and 
leave  deep-seated  irregular  ulcers  with  undermined  edges  and  surrounded 
with  inflammatory  areolae.  These  manifestations  are  much  more  frequent 
in  the  palate  than  in  the  pharynx,  and  the  ulcerative  process  often  destroys 
the  uvula  and  large  portions  of  the  palate  and  palatine  folds.  When  the 
pharynx  and  posterior  surface  of  the  palate  are  both  ulcerated,  cicatricial 
adhesions  are  sometimes  inevitable,  and  thus  serious  stricture  of  the 
suprapalatine  pharyngeal  canal  may  ensue.  The  lesion  may  be  quite 
limited  in  extent  or  may  involve  the  entire  pharynx.  The  ravages  may 
become  sufficiently  extensive  to  involve  the  vertebra  and  the  skull  or  to 
perforate  the  large  blood-vessels.  Cicatrization  in  the  pharynx  is  vertical 
or  stellate  as  the  rule,  and  the  peculiar  pallid  lustre  of  the  cicatrices  is 
quite  characteristic  of  the  syphilitic  lesion.  In  many  instances  secondary 
and  tertiary  manifestations  commingle.  Ulceration  is  then  more  likely 
to  extend  superficially  than  in  depth. 

Hereditary  manifestations  pursue  much  the  same  course  as  tertiary 
manifestations.  They  usually  occur  before  puberty,  but  are  occasionally 
delayed  until  after  maturity.  Deferred  tertiary  and  late  hereditary  man- 
ifestations sometimes  present  the  characteristic  ulceration  of  the  commingled 
secondary  and  tertiary  disease ;  and  this  form  of  ulceration  is  often  incor- 
rectly attributed  to  scrofulosis  and  to  lupus. 

Symptomatology,  Course,  Duration,  Complications,  and  Se- 
quels.— The  subjective  symptoms  of  syphilitic  pharyngitis  are  those 
of  erythematous  and  ulcerative  pharyngitis  of  like  grade,  except  that 
there  is  very  little  pain.  The  course  is  chronic  unless  specific  treatment 
be  instituted,  when  prompt  repair  may  be  expected  unless  the  general 
health  has  been  much  undermined.  The  duration  is  indefinite.  The 
manifestations  subside  under  treatment,  and  recur  if  it  is  not  sufficiently 
prolonged.  Complications  occur  with  similar  manifestations  of  syphilis 
in  adjacent  or  contiguous  or  distant  structures,  as  may  be.  The  most  fre- 
quent sequel  in  neglected  cases  is  cicatricial  stricture. 
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Diagnosis. — Bilateral  inflammation  in  symmetric  distribution  is  very 
characteristic  of  syphilis.  Irregular  ulcers  with  undermined  borders  and 
surrounded  by  inflammatory  areolae  are  similarly  characteristic.  Acknow- 
ledged history  of  syphilis  or  the  detection  of  syphilitic  manifestations  else- 
where serves  to  confirm  the  diagnosis.  In  cases  of  doubt  a  few  days' 
treatment  with  specific  remedies  in  large  doses  will  almost  invariably 
serve  to  clear  up  the  diagnosis. 

Prognosis. — The  prognosis  as  to  life  is  good  unless  the  ulcerations 
have  become  so  extensive  as  to  threaten  perforation  into  blood-vessels  or 
the  patient  has  become  greatly  debilitated.  The  prognosis  as  to  freedom 
from  cicatricial  adhesions  and  stricture  is  not  good  in  the  presence  of 
lesions  wliich  have  destroyed  large  territories  of  tissue,  even  under  very 
careful  management. 

Treatment. — Specific  medicines  in  positive  doses  constitute  the  most 
effectual  treatment.  Mercury  is  indicated  in  secondary  lesions.  Exten- 
sive ulcerative  tertiary  and  hereditary  lesions  are  peculiarly  susceptible 
to  large  doses  (30  to  90  or  more  grains  daily)  of  potassium  iodide,  under 
the  influence  of  which  they  often  heal  without  any  local  applications 
whatever.  As  soon  as  a  positive  impression  has  been  produced  the  dose 
may  be  diminished.  The  parts  should  be  kept  clean  and  comfortable  by 
periodic  douching  with  sprays  of  alkaline  solutions,  or,  what  is  still  more 
serviceable,  with  a  ten-volume  solution  of  hydrogen  peroxide  diluted  with 
one  or  more  parts  of  distilled  water.  The  best  local  application  to  the 
edges  of  the  pharyngeal  syphilitic  ulcers  is  the  solid  cupric  sulphate. 
Chromic  acid  (1  :  8)  is  a  serviceable  local  stimulant  to  indolent  ulcers. 
Necrosed  fragments  of  bone  should  be  removed.  Should  any  impedi- 
ment to  respiration  take  place  during  administration  of  the  iodides, 
oedema  of  the  larynx  may  be  suspected,  and  should  be  looked  for.  Pro- 
fessional supervision  is  requisite  for  many  months  after  the  lesions  have 
healed.     Cicatricial  sequelae  of  stricture  require  surgical  interference. 


DISEASES  OF  THE  (ESOPHAGUS. 

By  J.  SOLIS  COHEN,  M.  D. 


(Esophagitis. 

DEFiisnTiON. — Inflammation  of  the  oesophagus. 
Synonyms. — Inflammatory  dysphagia,  Inflammation  of  the  gullet. 
CEsophagitis  may  be  acute  or  chronic.    Either  form  may  be  idiopathic, 
douteropathic,  or  traumatic. 


Acute  CEsophagitis. 

Definition. — Acute  inflammation  of  the  gullet. 

Synonym. — CEsophagitis  acvita. 

History. — Until  the  publication  in  1829  of  a  thesis  by  J.  T.  Mon- 
diere  entitled  Recherches  su7'  U Inflammation  de  V  Q^ophage,  et  sur  quelques 
points  de  Panatomie  pathologique  de  cet  organ^  little  study  had  been 
devoted  to  acute  inflammation  of  the  oesophagus ;  and  since  that  time 
Mondi^re's  researches  have  been  largely  utilized  by  subsequent  writers. 
It  has  been  taken  for  granted  that  Galen's  mention  of  pain  in  the 
oesophagus^  has  indicated  his  recognition  of  the  disease.  FerneP  men- 
tions phlegmon  of  the  oesophagus;  Honkoop^  describes  inflammation  of 
the  oesophagus;  J.  P.  Frank ^  describes  an  oesophageal  angina;  and  Joseph 
Frank  *  seems  to  have  been  the  first  author  to  use  the  term  oesophagitis. 
Since  the  publication  of  Mondiere's  monograph  the  principal  systematic 
descriptions  have  been  those  of  Hamburger/  Von  Oppolzer/  Zenker  and 
Ziemssen/  Luton,^  and  Bernheim.^^ 

Etiology. — Acute  oesophagitis  is  quite  a  rare  disease.  It  occurs  idio- 
pathically,  deuteropathically,  and  traumatically — traumatically  far  the  most 


*  De  locis  affectis,  lib.  iv.  cap.  iii. ;  lib.  v.  cap  v. 

'  De  portiwn  raortU  et  sympL,  lib.  vi.  p.  277. 

'  Specimen  inaugurale  de  niorbo  cpsophagi  infiammalorie,  Lugd.  Batav.,  1774. 

*  De  curandis  hominem  rnorbis,  Epitome  prcelectionibus  academicis  dicata,  Mannheim,  Stutt- 
gardt,  and  Vienna,  1792-1820. 

^  Praxeous  medica  prcecepta  vviversa,  Lipsise,  1826-32. 

*  Klinik  der  OefiophagiuHkravkheiten,  Erlangen,  1871; 

'  Vorlesungen  iiber  specielle  Pathologie  und  Therapie,  Erlangen,  1872 ;  Englished  in  ab- 
stract by  the  writer  in  Philada.  Med.  Timen,  1872. 

^  Handbuch  der  speciellen  Pathologie  und  Therapie,  1877  ;  English  translation,  New  York, 
1878,  vol.  viii. 

*  Dktinnnaire  de  Medecine  et  de  Chirurgie  pratiques,  Paris,  1877,  vol.  xxiv. 
^°  Di^t.  Encyclopediques  des  Sciences  medicales,  Paris,  1880,  vol.  xiv. 
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frequently,  and  idiopathically  least  frequently.  It  is  doubtful  whether 
any  special  predisposing  causes  of  oesophagitis  can  be  indicated.  Never- 
theless, infancy  has  been  so  cited  by  some  authors  (Mondiere,  Billard, 
Behier,  and  Steffan).  Slight  idiopathic  catarrhal — or  rather  erythematous 
— oesophagitis  occasionally  ensues  in  the  adult  from  sudden  or  prolonged 
exposure  to  cold  and  moisture,  and  under  such  circumstances  may  some- 
times be  regarded  as  rheumatic  in  origin,  subsiding  after  a  few  hours' 
(continuance,  to  be  immediately  succeeded  by  manifestations  of  articular 
rheumatism,  acute  or  subacute,  as  in  some  analogous  examples  of  rheu- 
matic pharyngitis.  Exceptionally,  severe  oesophagitis  may  follow  a  sim- 
ple cold  (Noveene,  cited  by  Bernheim),  or  presents  as  an  extension  of 
sore  throat,  the  result  of  cold  (Graves  ^).  It  is  induced  also  by  the  habit- 
ual use  of  very  hot  drinks  and  food,  and  occasionally  by  the  opposite 
extremes,  the  use  of  very  cold  articles  of  food  and  drink  (Mondiere, 
Bourguet,  Hamburger).  The  abuse  of  tobacco  and  alcohol  is  alleged  as 
quite  a  frequent  cause  of  mild  oesophagitis,  usually  occurring,  however,  in 
association  with  pharyngitis  from  the  same  causes. 

oesophagitis  sometimes  follows  the  deglutition  of  irritating  medicines 
or  moderately  caustic  poisonous  substances  not  sufficiently  acid  to  produce 
veritable  traumatic  oesophagitis.  Mercury,  codeina,  and  particularly  tar- 
tar emetic,  are  cited  as  capable  of  exciting  oesophagitis. 

Large  doses  of  tartar  emetic,  as  formerly  administered  in  pneumonia 
(Laennec^),  sometimes  produced  a  peculiar  form  of  pustulous  oesopha- 
gitis, not  unlike  the  pustulous  oesophagitis  sometimes  occurring  as  part 
of  the  local  manifestations  of  small-pox. 

Deuteropathic  catarrhal  oesophagitis  occurs  sometimes  as  an  extension 
of  catarrhal  pharyngitis  on  the  one  hand,  and  of  catarrhal  gastri- 
tis on  the  other.  It  also  occurs  in  scarlet  fever,  measles,  and  typhus 
fever.  It  is  likewise  consecutive  to  the  various  diseases  and  surgical 
lesions  of  the  tube  itself.  Parasitic  oesophagitis  occurs  as  an  extension 
of  parasitic  stomatitis  or  thrush.  Deuteropathic  circumscribed  phleg- 
monous oesophagitis  is  sometimes  produced  by  extension  of  inflammation 
from  softened  caseous  bronchial  glands  at  the  bifurcation  of  the  trachea, 
and  by  pressure  from  mediastinal  tumors,  aneurism  of  the  aorta,  etc. 

Pseudo-membranous  oesophagitis  is  almost  always  deuteropathic.  It 
has  been  encountered  chiefly  in  association  with  pseudo-membranous 
pharyngitis  or  diphtheria,  and  with  croupous  pneumonia,  but  likewise 
in  enteric  and  typhus  fever,  in  cholera  and  in  dysentery,  in  measles, 
scarlatina,  and  small-pox,  in  nephritis,  tuberculosis,  carcinoma,  and 
pyaemia. 

In  a  case  of  hysteria,  to  be  mentioned  later,  the  entire  epithelial  coat 
of  two-thirds  of  the  oesophagus  was  discharged  by  emesis.  In  this 
respect  the  local  disease — in  that  instance  at  least — resembles  pseudo- 
membranous enteritis. 

Traumatic  oesophagitis  is  produced  by  the  deglutition  of  corrosive  sub- 
stances, which  destroy  portions  of  the  mucous  membmne  in  their  passage 
or  excite  a  suppurative  inflammatory  process,  or  is  produced  by  the  pas- 

*  I^m.  Med.  and  Surg.  Joum.,  183G-37,  No.  172,  and  Clinical  Lectures,  Dublin,  1864, 
p.  592. 

'  TraUe  de  V Ausrrdlnlion  mcdi'mk,  etc.,  Paris,  1837,  vol.  iii.  p.  560,  illustrated;  Laboul- 
bdne,  Anniomie  palluUogique,  and  Noiit^eau  Did.  de  Med.  et  de  Chir.,  vol.  xxiv.  p.  370, 
illustrated ;  Von  Oppolzer,  op.  cit.,  p.  109. 
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sage  of  foreign  bodies  of  sharp  and  irregular  contour,  or  by  the  passage 
of  surgical  appliances,  whether  used  for  actual  operations  or  for  explora- 
tions merely. 

In  rare  cases  traumatic  oesophagitis  is  the  result  of  wounds  with  fire- 
arms or  other  weapons. 

Phlegmonous  oesophagitis  may  be  the  result  of  disease  or  injury  of 
the  interior  of  the  oesophagus,  or  of  its  external  coat  by  extension  of 
disease  from  tissues  surrounding  it.  Foreign  bodies,  arrested  in  the 
oesophagus  or  w^ounding  it  in  their  passage  to  the  stomach ;  injuries  from 
surgical  appliances,  exploratory  or  operative,  employed  in  treatment  for 
foreign  bodies  in  the  tube  or  in  cases  of  stricture  and  morbid  growth ; 
and  chemical  irritants  swalloAved  by  accident  or  design, — are  the  chief 
causes  in  the  former  class  of  cases ;  but  pustulous  and  pseudo-mem- 
branous oesophagitis  must  likewise  be  regarded  as  occasional  causes.  The 
causes  operating  upon  the  exterior  of  the  tube  primarily  are  suppurative 
laryngitis  and  tracheitis,  tumefaction  and  softening  of  bronchial  and 
tracheal  lymphatic  glands,  and  caries  of  the  spine.  Isolated  cases  have 
been  attributed  to  emboli  in  connection  with  valvular  diseases  of  the 
heart  (Parenski,  cited  by  Daton),  and  to  fits  of  anger  (J.  Frank  and 
Rigal,  cited  by  Daton).  In  certain  cases  the  cause  is  unassignable, 
and  is  then  usually  attributed  to  some  dyscrasia,  syphilis  in  particular. 

Pathology  and  Morbid  Anatomy. — Acute  oesophagitis  presents 
both  as  a  diffused  inflammation  and  a  circumscribed  process,  annular  or 
irregular  in  contour.  It  does  not  appear  from  the  post-mortem  records 
consulted  that  any  special  portion  of  the  tube  is  particularly  liable  to 
circumscribed  inflammation,  though  the  lower  fourth  appears  most  fre- 
quently affected.  The  inflammatory  process  may  be  simply  superficial 
or  erythematous,  catarrhal  or  desquamative  (Zenker  and  Ziemssen),  or  it 
may  be  phlegmonous,  and  thus  interest  the  submucous  tissues  as  well  as 
the  mucous  membrane.  This  may  terminate  in  abscess  or  in  diffuse  sup- 
puration with  ulcerations.  In  occasional  instances  gangrene  ensues.  Both 
in  diphtheria  and  in  c'roupous  pneumonia,  pseudo-membranous  oesopha- 
gitis is  an  occasional  complication ;  and  the  same  process  is  said  to  have 
been  observed  in  typhus  fever,  measles,  scarlatina,  cholera,  pyaemia,  dys- 
entery, tuberculosis,  and  carcinoma  (Von  Oppolzer  and  others). 

Pustulous  oesophagitis  occurs  in  small-pox,  and  occasionally  follows 
the  use  of  tartar  emetic  in  large  doses. 

The  morbid  anatomy  of  acute  idiopathic  oesophagitis,  though  usually 
detailed  in  descriptions  of  the  disease,  must  be  known  by  theory  much 
more  than  by  demonstration,  few  examples  coming  under  the  inspection 
of  the  pathologist  in  time  to  distinguish  the  progressive  stages  of  the 
inflanmiatory  process,  and  still  fewer  being  revealed  by  oesophagoscopy 
during  life.  The  lesions  most  frequently  observed  post-mortem  are 
thickening,  softening,  and  desquamation  of  the  epithelium,  with  very 
scanty  accumulations  of  viscid  mucus  here  and  there  upon  the  mucous 
membrane.  The  mucous  membrane  is  seen  to  have  suffered  numbers  of 
pinhead  or  slightly  larger  superficial  circumscribed  erosions,  rounded  or 
longitudinal,  and  likewise  a  few  actual  ulcerations.  The  follicles  of  the 
mucous  membrane  are  often  both  swollen  and  hypertrophied,  reaching 
the  size  of  peas,  especially  in  the  upper  portion  of  the  tube. 

The  desquamation  of  the   epithelium   usually  takes   place  in  small 
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patches.  One  case,  however,  has  been  recorded  (Birch-Hirsclifcld  *)  in 
Avhlch  a  young  hysterical  woman,  after  suffering  three  days  with  acute 
oesophagitis  without  assignable  cause,  ejected  by  emesis  a  membranous 
tube  two-thirds  of  the  entire  length  of  the  oesophagus,  and  shown  under 
examination  to  have  been  the  completely  detached  epithelial  coat  of  the 
oesophagus,  wholly  normal  in  its  upper  layers  and  infiltrated  with  agglom- 
erated round  cells  in  its  lower  layers.  It  was  suj)posed  that  the  mass 
had  been  detached  in  consequence  of  acute  subepithelial  suppuration. 

In  addition  to  swollen  and  hypertrophied  follicles  there  may  be  some 
evidence  of  ulcerative  destruction  of  these  follicles.  Mondifere  and  others 
declare  tliat  this  folliculous  inflammation  and  ulcemtion  may  exist  with- 
out any  other  change  whatever  in  the  remaining  constituents  of  the 
mucous  membrane ;  and  therefore  this  form  of  oesophagitis  was  termed 
folliculeuse  by  Mondidre  (folliculous  oesophagitis).  This  form  of  the 
disease  has  been  observed  in  typhus  fever,  in  croup  (Mondidre),  and  in 
tuberculosis.  Ulceration  of  the  oesophagus  occurs,  likewise,  in  carci- 
noma and  in  oesophagitis  from  corrosive  fluids,  wounds,  and  other 
injuries. 

In  pseudo-membranous  oesophagitis  the  exudation  occurs  usually  in 
small  circumscribed  gray-yellow  or  brownish  flakes  or  stripes  distributed 
over  different  portions  of  the  surface,  more  closely,  however,  at  the  upper 
jxjrtion  of  the  tube.  Superficial  erosions  are  sometimes  observed  beneath 
these  deposits,  and  occasionally  ulcerations,  at  times  sufficient  to  give  rise 
to  severe  hemorrhage  (Zenker  and  Ziemssen).  Usually  the  mucous 
membrane  is  but  slightly  hypersemic.  In  some  instances  pseudo-mem- 
brane is  so  massed  in  plugs  as  to  occlude  the  cavity  of  the  tube,  as  with 
obturators.  In  cases  associated  with  pseudo-membranous  gastritis  the 
oesophageal  manifestations  are  greatest  in  the  vicinity  of  the  cardiac 
extremity.  Somewhat  allied  to  pseudo-membranous  oesophagitis,  and 
apt  to  be  confounded  therewith,  is  the  parasitic  deposit  of  the  Oidium 
albicans  in  cases  of  thrush ;  in  connection  with  which  subject  this  point 
has  already  received  attention. 

The  pustules  of  small-pox  may  interest  any  portion  of  the  mucous 
membrane,  but  are  most  numerous  at  the  upper  portion  of  the  tube. 
Tliey  may  be  discrete  or  confluent.  The  pustules  from  tartar-emetic 
poisoning  are  most  numerous  at  the  two  extremities  of  the  canal.  It 
is  contended  that  the  so-called  pustules  of  variolous  oesophagitis  are 
really  superficial  variolous  ulcers,  the  antecedent  specific  lesions  having 
been  lenticular  papules  merely,  with  abrasion  of  the  softened  epithelial 
layer.^  Variolous  oesophagitis  may  excite  an  accompanying  catarrhal  or 
pseudo-membranous  oesophagitis.  The  local  lesions,  be  they  pustular  or 
ulcerous,  heal  without  cicatrices. 

Phlegmonous  oesophagitis  presents  both  as  a  diffuse  and  as  a  circum- 
scribed inflammation.  Examined  after  death,  there  is  abundant  purulent 
infiltration  into  the  submucous  connective  tissue,  which  has  undergone 
destruction  in  portions  of  its  extent.  The  infiltration  pushes  the  folds 
of  mucous  membrane  outward  to  the  interior  of  the  tube,  and  thus 
diminishes   its   calibre   considerably   when   the   infiltration   is   annular. 

^Lehrbuch  der  jxUhologUclie  Anatomie,  Ziemssen,  1877,  p.  818  ;  English  translation,  voL 
viii.  p.  140. 
*Virchov/s  Deutache  Klinik,  1858,  No.  31,  p.  306;  Zenker  and  Ziemssen,  op.  ciL,  p.  1.46. 
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The  mucous  membrane  is  congested,  ecchymosed,  and  covered  with 
mucus,  and  has  usually  suffered  desquamation  of  portions  of  its  epi- 
thelium. Ulcerations  through  the  mucous  membrane  will  hiive  taken 
place  in  some  instances.  Cicatrices  mark  the  location  of  ulcers  which 
have  healed. 

In  the  diffuse  variety  the  oesophagus  is  inflamed  and  swollen,  as  a 
whole,  in  proportion  to  the  extent  of  the  disease.  In  the  circumscribed 
variety  the  morbid  appearances  are  circumscribed.  It  has  been  known 
to  continue  into  the  stomach  (Belfrage  and  Hederius,  cited  by  Zenker 
and  Ziemssen),  and  to  extend  therefrom  (Ackermann,  idem). 

As  described  by  Zenker  and  Ziemssen,  chiefly  from  ten  autopsies  by 
themselves  and  one  by  Belfrage  and  Hederius,  phlegmonous  oesophagitis 
begins  with  a  submucous  purulent  infiltration,  transforming  the  areolar 
tissue  into  an  apparent  layer  of  pus,  although  microscopic  examination 
shows  the  bundles  of  connective  tissue  to  be  intact  at  first.  At  a  later 
period  they  become  really  destroyed,  leaving  mere  crevices  filled  with 
pus.  The  mucous  membrane,  but  little  involved,  may  remain  normal  or 
may  present  the  evidence  of  catarrhal  inflammation,  desquamation  of  epi- 
thelium, congestion,  and  slight  deposits  of  mucus.  The  muscular  coat, 
intact  to  the  unaided  eye,  under  the  microscope  gives  some  evidence  of 
purulent  infiltrations.  The  pus  may  finally  escape  through  the  mucous 
membrane,  in  extensive  infiltrations,  at  several  points,  which  give  the 
parts  a  sieve-like  appearance  when  the  perforations  are  closely  grouped. 

Gangrene  sometimes  occurs  as  a  result  of  intense  phlegmonous  oesopha- 
gitis, but  this  is  far  more  rare  than  the  gangrene  supervening  after  injuries 
by  caustic  substances.  Sometimes  it  results  from  capillary  embolism 
(Rokitansky,  Virchow,  cited  by  Luton,  op.  cit). 

Symptomatology,  Course,  Duration,  Termination,  Co^iplica- 
TIONS,  AND  Sequeljd. — The  main  subjective  symptoms  of  oesophagitis 
are  pain  and  difficulty  in  swallowing,  with  febrile  phenomena  superadded 
in  severe  cases.  In  simple  oesophagitis  of  mild  character  these  symptoms 
may  be  so  slight  as  to  be  attributed  to  other  causes  or  be  disregarded  alto- 
gether. In  most  instances  there  is  a  dull,  steady  pain  beneath  the  ster- 
num, some  sense  of  impediment  to  deglutition  or  absolute  pain  in  swal- 
lowing (odynphagia),  and  occasional  regurgitation  of  viscid,  glairy  mucus, 
food,  or  acid  products  from  the  stomach.  In  severe  cases  the  substernal 
pain  is  more  acute  and  more  diffused,  and  is  frequently  associated  with 
pain  between  the  scapulse  and  to  the  left  side.  This  latter  pain  may  be 
attributable  to  acid  from  the  stomach.  Sometimes  the  pain  is  described 
as  acute,  especially  during  the  passage  of  large  boluses,  particularly  if 
they  are  very  hot,  or  even  very  cold.  The  seat  of  pain,  however,  does 
not  always  indicate  the  seat  of  inflammation,  even  though  the  pain  be 
always  referred  to  the  same  locality.  When  the  cervical  portion  of  the 
tube  is  implicated,  tenderness  may  sometimes  be  detected  by  external 
pressure  or  by  special  movements  of  the  head  and  vertebrae. 

The  amount  and  character  of  the  dysphagia  vary  greatly.  Sometimes 
there  is  a  sense  of  impediment  to  the  passage  of  food,  solid  or  liquid,  or 
solid  only,  through  and  beyond  the  painful  region.  This  sensation  may 
be  accompanied  or  be  followed  at  a  brief  interval  by  regurgitation  of  food 
or  mucus,  or  food  enveloped  with  mucus,  the  latter  in  some  instances 
tinged  with  blood.     The  deglutition  or  the  regurgitation  may  be  accom- 
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panied  by  spasm  of  the  muscular  coat  of  the  oesophagus.  The  dysphagia 
is  not  always  due  to  tumefaction  of  the  mucous  membrane,  but  usually 
in  part  to  coexisting  inflammation  of  the  muscular  coat  or  infiltration 
between  the  sheaths  of  muscular  fibres,  paralyzing  their  efforts  at  con- 
traction. 

There  are  no  subjective  symptoms  which  permit  discrimination  between 
desquamative  catarrhal  oesophagitis  and  folliculous  oesophagitis.  The 
only  symptom  particularly  indicating  pseudo-membranous  oesophagitis  is 
the  expulsion  of  shreds  of  the  membrane  by  hawking  or  by  emesis ;  but 
a  strong  inference  is  justifiable  when  the  ordinary  symptoms  of  oesopha- 
gitis occur  in  cases  of  pseudo-membranous  pharyngitis  or  croupous 
pneumonia. 

Phlegmonous  oesophagitis  is  indicated  by  the  presence  of  pus  or  of  dead 
mucous  membrane  in  the  matter  regurgitated  or  vomited.  In  severe 
cases  there  is  considerable  febrile  reaction.  In  children,  convulsions  may 
supervene  from  reflex  irritation  conveyed  along  the  pneumogastric  nerve. 

The  course  of  acute  catarrhal  oesophagitis  is,  as  a  rule,  short,  the  pain 
and  dysphagia  usually  subsiding  in  a  few  days,  with  complete  resolution 
and  no  unfavorable  sequelae.  When  due  to  obstruction,  the  course  is 
indefinitely  prolonged.  Sometimes  it  subsides  into  a  mild  or  unsuspected 
chronic  oesophagitis.  In  the  symptomatic  oesophagitis  of  febrile  diseases, 
the  course  is  longer  and  unequal.  In  severer  forms  and  in  phlegmonous 
oesophagitis,  the  disease  may  be  protracted  by  suppuration,  abscess,  gan- 
grene, perforation  of  the  oesophagus,  and  other  complications.  It  often 
terminates  fatally — in  three  or  four  days  in  some  cases — sometimes  under 
symptoms  of  collapse.  Cases  may  recover  without  important  sequelae, 
but  stricture  very  often  results  from  cicatricial  complications.  Chronic 
oesophagitis  is  a  more  frequent  sequel  of  the  phlegmonous  variety  than 
of  the  catarrhal.  It,  in  its  turn,  may  give  rise  to  dilatation  of  the 
oesophagus,  annular  or  diverticular,  from  detention  of  food  and  con- 
sequent pressure. 

Diagnosis. — The  diagnosis  will  rest  upon  the  interpretation  of  the 
coexistence  of  a  certain  number  of  the  symptoms  mentioned.  Idiopathic 
phlegmonous  oesophagitis  may  readily  be  mistaken  for  dorsal  myelitis  by 
the  location  of  the  pain — the  more  so  that  the  spinal  disease  is  occasion- 
ally attended  with  spasm  of  the  oesophagus,  and  the  myelitis  by  difficulty 
in  deglutition ;  but  the  differentiation  may  be  determined  by  the  inability 
to  produce  oesophageal  pain  by  pressure  made  along  the  dorsal  vertebrae. 
In  deuteropathic  or  traumatic  phlegmonous  oesophagitis,  the  history  of 
the  attack  will  indicate  the  probable  nature  of  the  malady,  and  prevent 
the  mistake.  Diffused  oesophagitis  is  suspected  when  the  general  pain  or 
the  painful  dysphagia  appears  to  extend  along  the  entire  tract  of  the 
oesophagus,  or  at  least  a  large  portion  of  it. 

Circumscribed  oesophagitis  is  usually  indicated  by  odynphagia  at  a  cer- 
tain point  of  the  tube  after  completing  the  act  of  deglutition.  The  loca- 
tion of  the  inflammation  can  sometimes  be  determined  by  auscultation  of 
the  descent  of  the  alimentary  bolus  or  of  a  swallow  of  w^ater  (Hamburger), 
which  may  yield  evidence  to  the  ear  of  arrest  or  impediment  to  its  pas- 
sage. Auscultation  of  the  oesophagus,  however,  is  less  useful  in  acute 
oesophagitis  than  in  stenosis,  stricture,  and  mechanical  obstruction.  When 
available  in  oesophagitis,  the  normal  sound  of  the  passage  of  water  down 
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the  gullet  becomes  masked,  and  accompanied  by  that  of  regurgitative 
ascent  of  small  bubbles  of  air.  Sometimes  there  is  a  slight  friction  sound 
during  the  act  of  deglutition  itself  In  circumscribed  oesophagitis,  espe- 
cially when  annular,  as  is  most  frequently  the  case,  sounds  are  heard 
attributable  to  marked  obstruction  to  the  descent  of  the  bolus.  Abscess 
cannot  be  positively  diagnosticated  until  after  its  rupture  and  the  appear- 
ance of  pus  in  the  matters  regurgitated  or  otherwise  expelled  from  the 
oesophagus. 

Catheterism  of  the  oesophagus  is  hardly  justifiable  as  a  method  of  diag- 
nosticating oesophagitis,  though  proper  enough  when  it  becomes  important 
to  determine  the  locality  of  attendant  obstruction. 

It  is  important  that  inflammation  of  the  oesophagus  be  differentiated 
from  spasm,  stricture,  stenosis,  carcinoma,  and  other  oesophageal  mal- 
adies ;  nearly  all  of  which  present  the  same  main  subjective  symptoms — 
pain  and  impediment  to  deglutition.  The  history  of  the  case  is  in  itself 
a  guide  of  great  diagnostic  value,  often  quite  sufficient  for  the  purpose ; 
but  in  its  absence  or  retention  other  data  must  be  gathered. 

Spasm  of  the  oesophagus  is  most  frequent  in  neurotic  subjects.  Its 
manifestations  are  often  sudden.  It  is  evanescent  or  intermittent.  It  is 
not  a  febrile  affection.  It  is  often  overcome  in  a  moment  by  catheterization. 

Stricture  presents  often  an  additional  symptom  of  oesophagitis,  the 
regurgitation  of  mucus  and  food.  The  differentiation  is  made,  in  cases 
of  doubt,  by  the  passage  of  the  bougie  or  catheter. 

Carcinoma  of  the  oesophagus,  while  recent,  may  present  much  simil- 
itude to  oesophagitis,  but  as  the  case  advances,  the  glandular  involve- 
ments, the  cachexia,  the  expulsion  of  cancerous  fragments,  and  the 
vomiting  of  blood  seem  sufficient  to  prevent  further  confusion. 

Prognosis. — The  prognosis  is  favorable  in  acute  catarrhal  oesophagitis, 
the  manifestations  often  subsiding  within  a  few  days ;  sometimes,  indeed, 
within  a  few  hours,  and  that,  too,  without  special  medication.  It  is 
therefore  largely  dependent  on  the  cause  of  the  oesophagitis  and  the 
severity  and  extent  of  the  malady.  The  only  unfavorable  prognostica- 
tions arise  from  the  impediment  to  nourishment  and  the  complications 
which  may  ensue. 

In  presumptive  pustulous  oesophagitis  from  the  use  of  preparations  of 
antimony,  the  manifestations  usually  subside  within  a  few  days  upon 
suspension  of  the  remedy.  Sometimes,  however,  these  cases  terminate 
fatally. 

Pseudo-membranous  oesophagitis  is  usually  fatal  in  its  significance,  and 
the  same  may  be  said  of  the  pustulous  or  ulcero-papular  oesophagitis  of 
small-pox. 

Phlegmonous  oesophagitis  is  of  grave  augury,  though  many  cases 
recover.  It  may  prove  fatal  within  two  or  three  days,  though  life  is 
usually  prolonged  for  several  days,  even  in  fatal  cases.  When  not  fatal, 
abscesses  are  apt  to  form,  which,  discharging  internally  or  externally,  are 
followed  by  stricture  or  fistulse. 

Both  ulcerative  oesophagitis  and  intense  catarrhal  oesophagitis  may 
terminate  in  chronic  thickening  of  the  walls  of  the  oesophagus  and  in 
cicatricial  adhesions  more  or  less  extensive. 

Treatment. — Mild  oesophagitis  requires  no  special  treatment.  The 
patient  should  be  kept  within  doors,  and  be  fed  on  rice-water,  barley- 
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water,  and  other  mucilaginous  articles  of  diet,  so  as  to  avoid  all  sources 
of  local  irritation.  These  drinks  are  usually  better  borne  hot  than  cold, 
but  sometimes  cold  is  quite  agreeable.  When  cold  can  be  well  borne  the 
frequent  deglutition  of  pellets  of  ice  is  useful  as  well  as  agreeable,  and 
ice-cream  becomes  a  medicinal  article  of  diet. 

In  severe  cases  the  measures  indicated  become  still  more  requisite,  and 
the  use  of  the  voice  should  be  restrained  in  addition.  All  unnecessary 
efforts  at  deglutition  should  be  avoided,  and  anodyne  medicaments  (opium, 
hyoscyamus,  belladonna)  should  be  added  to  the  demulcent  food  or  bev- 
erages. When  swallowing  is  impracticable  or  very  painful,  nutriment 
should  be  given  by  the  bowel,  and  medicines  by  the  bow^el  or  by  the 
skin.  Thirst  may  be  allayed  by  retaining  fragments  of  ice  in  the  mouth 
from  time  to  time,  by  rinsing  the  mouth  with  simple  or  acidulated  water, 
by  sucking  the  juice  of  acid  fruits,  or  by  allowing  compressed  efferves- 
cent lozenges  to  dissolve  slowly  in  the  mouth. 

The  external  application  of  cold  compresses,  continuously  or  in  fre- 
quent renewals,  is  also  indicated. 

Febrile  phenomena  require  ordinary  antiphlogistic  medication.  When 
this  is  impracticable,  the  indications  may  be  met  by  using  the  cold  bath 
or  the  W'Ct  sheet,  and  by  administering  antipyretics  hypodermatically. 
Traumatic  oesophagitis  from  a  foreign  body  requires  removal  of  the  object 
if  still  in  the  oesophagus ;  that  from  swallowing  alkalies  is  met  by  the 
use  of  acidulated  beverages  (vinegar  and  water,  Orfila) ;  that  from  swal- 
lowing acids,  by  the  use  of  alkaline  drinks,  of  which  the  handiest  is 
usually  soap  and  water.  As  soon  as  they  caii  be  procured  this  may  be 
changed  for  lime-water  and  calcined  magnesia.  Theoretically,  the  car- 
bonates of  the  alkalies  are  indicated  likewise,  but  it  is  contended  (Ham- 
burger, Oppolzer)  that  the  extrication  of  the  carbonic  acid  gas  renders 
mechanical  rupture  of  the  corroded  oesophagus  imminent.  Subsequently, 
fresh  water  should  be  freely  drunk,  or  be  injected  into  the  oesophagus 
when  swallowing  is  impracticable.  The  subsequent  treatment  is  to  be 
instituted  upon  general  principles. 


Chronic  CEsophagitis. 

Defixttion  — A  chronic  inflammation  of  some  of  the  tissues  of  the 
oesophagus. 

Synoxym. — CEsophagitis  chronica. 

Etiology. — Chronic  oesophagitis  is  sometimes  a  sequel  of  the  acute 
affection.  More  frequently  it  is  the  result  of  excessive  use  of  strong 
alcoholic  beverages  or  of  very  hot  drinks.  It  is  said  to  be  sometimes 
the  result  of  passive  congestion  in  chronic  pulmonary  and  cardiac 
diseases.  It  follows  the  prolonged  sojourn  of  foreign  bodies  in  the 
oesophagus.  It  exists  in  connection  with  carcinoma  of  the  oesophagus, 
with  dilatation,  and  with  stricture  of  the  oesophagus,  and  with  other  dis* 
eases  obstructing  the  tube  externally  or  internally.  It  is  sometimes  pro- 
duced by  caries  of  the  vertebra?,  both  scrofulous  and  syphilitic,  and  by 
the  pressure  of  aneurismal  and  other  tumors. 

Pathology  and  Morbid  Anatomy. — Hypertrophy  of  the  mucous 
membrane  of  the  oesophagus,  of  the  submucous  connective  tissue,  and 
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even  of  tlie  mnscuiar  coat,  are  the  processes  which  take  place  in  chronic 
oesophagitis,  especially  when  it  has  been  of  long  continuance.  This  hyper- 
trophy, when  at  or  near  the  cardiac  extremity,  may  produce  stricture 
(Rokitansky  and  others),  with  subsequent  dilatation  of  the  oesophagus 
from  its  frequent  and  prolonged  distension  by  food  which  should  have 
passed  on  at  once  into  the  stom.ach. 

On  post-mortem  examination  the  main  evidences  of  disease  are  most 
frequent  in  the  lower  third  of  the  organ.  Its  folds  of  mucous  membrane 
are  thick  and  prominent,  dirty  red,  brownish-red,  or  gray,  as  may  be, 
abraded  here  and  there,  and  covered  with  viscid  muco-purulent  secre- 
tions. Abscesses  and  ulceration  are  not  uncommon  in  cases  due  to 
prolonged  pressure  or  extension  of  disease  from  outside  the  tube. 
Such  ulceration  has  not  uncommonly  been  the  source  of  serious  hem- 
orrhage. 

Diifiise  inflammation  of  the  peri-  or  retro-cesophageal  connective  tissue 
has  been  noted  as  an  occasional  sequel  to  the  inflammatory  process  in  the 
walls  of  the  oesophagus. 

Symptomatology,  etc. — The  symptoms  of  simple  chronic  oesopha- 
gitis are  similar  in  the  main  to  those  of  mild  acute  oesophagitis,  but  are 
often  still  more  moderate,  and  therefore  likely  to  be  overlooked.  In 
severe  cases  the  symptoms  are  chiefly  those  of  the  disease,  usually  ste- 
notic, which  has  excited  the  chronic  inflammatory  process.  The  course 
is  prolonged  and  the  duration  indefinite.     Stricture  is  a  frequent  sequel. 

Diagnosis. — The  diagnosis  rests  on  the  same  principles  and  inferences 
as  in  acute  oesophagitis,  the  symptoms,  however,  being  of  longer  dura- 
tion. The  auscultatory  signs  of  arrest  or  impediment  in  the  descent  of 
the  solid  or  liquid  bolus  are  usually  more  definite  than  in  acute  oesopha- 
gitis. The  same  differentiations  are  available  in  excluding  spasm,  stricture, 
and  malignant  diseases.  The  use  of  the  sound  or  catheter  is  much  more 
justifiable  than  in  the  acute  variety. 

Prognosis. — The  prognosis  is  usually  unfavorable,  on  account  of  the 
great  liability  to  stricture  and  occlusion  from  organization  of  inflammatory 
products. 

Treatment. — Chronic  oesophagitis  may  require  both  local  and  con- 
stitutional treatment.  The  constitutional  treatment  will  have  to  be 
adapted  to  the  cause  of  the  disease.  If  due  to  obstructed  circulation 
in  consequence  of  valvular  disease  of  the  heart,  digitalis  and  remedies 
of  its  class  will  be  indicated.  If  due  to  obstructive  pulmonic  disease, 
chloride  of  ammonium  and  alkaline  remedies  will  be  indicated.  Syphil- 
itic inflammation  requires  the  mixed  treatment,  with  mercuric  chloride  and 
potassium  iodide  or  their  equivalent.  Iodides,  indeed,  are  often  required 
in  non-specific  cases,  and  are  useful  particularly  in  ordinary  circumscribed 
oesophagitis.  Under  all  conditions  alcoholic  beverages  should  be  inter- 
dicted, and  so  should  the  deglutition  of  all  irritating  food  and  drink. 
Mild,  bland,  and  mucilaginous  substances  should  be  largely  employed  in 
food  and  drink.  The  copious  use  of  carbonic-acid  waters  is  also  recom- 
mended (Oppolzer).  Sinapisms  and  revulsives  to  the  side  of  the  cervical 
and  dorsal  vertebrae  are  also  recommended  by  some  writers  (Oppolzer). 

The  topioal  treatment  consists  in  the  systematic  use  every  few  days  of 
aqueous  solutions  of  astringents  (alum,  tannin,  ten  to  thirty  grains  to  the 
ounce)  or  alterants  (compound  solution  of  iodine,  twenty  minims  to  the 
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ounce)  passed  gently  over  the  diseased  surfaces  by  means  of  a  piece  of 
soft  surgical  sponge  securely  attached  to  a  flexible  staff. 

Severe  pain  of  rather  sudden  occurrence  is  usually  attributable  to  cir- 
cumscribed ulceration,  and  is  best  treated  by  superficial  cauterization,  as 
above,  with  a  dilute  solution  of  silver  nitrate  (ten  grains  to  the  ounce). 
These  remedies  may  be  used  in  the  form  of  ointments  of  the  same 
strength  smeared  upon  a  rather  large  flexible  bougie.  To  relieve  pain 
and  sense  of  constriction  belladonna  or  stramonium  ointment,  applied  in 
the  same  manner,  sometimes  fulfils  a  useful  indication.  Before  making 
these  applications  attempts  should  be  made  by  auscultation  to  locate  the 
seat  of  disease  or  obstruction.  After  subsidence  of  the  disease,  occasional 
catheterization  may  be  practised  at  intervals  of  several  weeks,  in  order  to 
detect  any  recommencing  stenosis. 


Ulcerations  of  the  CEsophagus. 

DEFI^^TIOX. — Circumscribed  destruction  of  portions  of  the  mucous 
membrane  of  the  cesophagus,  the  result  of  inflammatory  processes. 

Etiology. — Ulceration  of  the  oesophagus  occurs  as  a  result  of 
inflammation  of  the  organ,  as  discussed  in  connection  with  GEsophagitis, 
and  the  cause  varies  with  the  character  of  the  oesophagitis,  whether 
idiopathic,  traumatic,  or  symptomatic  of  disease  elsewhere.  Diseases, 
constitutional  or  local,  provocative  of  ulceration  of  the  oesophagus, 
usually  implicate  some  portion  of  either  the  alimentary  or  the  respi- 
ratory tract. 

Symptomatology. — The  symptoms  are  in  the  main  those  described 
imder  Acute  CEsophagitis,  particularly  the  expulsion  of  sanguinolent  prod- 
ucts or  of  unmixed  blood.  Perforation  into  the  trachea  is  indicated  by 
expectoration  of  food  or  drink ;  perforation  into  the  great  vessels,  by 
haematemesis,  usually  fatal ;  and  perforation  into  the  mediastinum,  by 
emphysema  and  purulent  cellulitis.  When  large  or  extensive  ulcerations 
have  cicatrized  they  occasion  symptoms  of  organic  stricture. 

Pathology  and  Morbid  Anatomy. — Referring  to  the  correspond- 
ing section  under  CEsophagitis,  attention  may  be  directed  here  to  the 
liability  of  deep-seated  ulcers  of  the  oesophagus  to  perforate  the  gullet 
and  establish  fistulse  with  the  trachea,  bronchi,  mediastinum,  aorta,  and 
carotid  artery,  according  to  the  locality  of  the  lesion.  These  lesions  are 
usually  necessarily  fatal. 

Diagnosis. — The  presence  of  blood  in  matters  regurgitated  or  vomited 
forms  the  chief  diagnostic  indication  of  ulceration  of  the  oesophagus, 
taken  in  connection  with  the  usual  symptoms  of  acute  or  chronic 
oesophagitis. 

Prognosis. — The  prognosis  is  altogether  dependent  on  the  nature 
of  the  disease  which  has  given  rise  to  the  ulceration. 

Treatment. — The  constitutional  treatment  will  depend  on  the  nature 
of  the  disease  which  has  occasioned  ulceration.  Ergot  and  turpentine  are 
administered  in  case  of  hemorrhage — the  former  best,  perhaps,  hypoder- 
matically.  Attempts  are  sometimes  made  to  cauterize  the  ulcer  or  ulcers 
with  nitrate-of-silver  stick  conveyed  in  a  covered  slotted  canula,  to  be 
exposed  when  the  fenestrum  reaches  the  ulcerated  locality,  previously 
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rleterrained  by  catheterization,  or  inferred  to  be  reached  by  the  sensations 
of  the  patient.  The  practice  is  uncertain  in  its  manipulation  and  ques- 
tionable in  its  results. 


Stricture  of  the  CEsophagus. 

Definition. — A  constriction  of  the  calibre  of  the  oesophagus,  whether 
spasmodic  or  organic  in  character.  This  definition  excludes  stenosis  due 
to  pressure  from  without. 


Spasmodic  Stricture  of  the  CEsophagus. 

Definition. — A  contraction  of  the  muscles  of  the  oesophagus,  of 
variable  duration,  causing  partial  or  complete  stenosis  of  the  gullet  and 
interfering  with  the  passage  of  food  or  of  food  and  drink  to  the  stomach. 

Synonyms. — CEsophagismus,  Spasm  of  the  oesophagus,  Cramp  of  the 
oesophagus.  Convulsive  dysphagia.  Spasmodic  dysphagia.  Spasmodic  ste- 
nosis of  the  oesophagus.  Spastic  stricture  of  the  oesophagus. 

History. — On  this  subject  there  is  little  of  importance  in  medical 
annals  previous  to  the  observations  of  Frederick  Hoffmann,^  and  little  of 
importance  subsequently  save  the  observations  of  Mondiere,^  though 
numerous  personal  observations  are  on  record,  as  well  as  a  number  of 
excellent  compilations  in  various  monographs,  text-books,  encyclopaedias, 
and  dictionaries. 

Etiology. — Spasmodic  stricture  of  the  oesophagus  is  a  neurosis  often 
hysterical.  It  is  much  more  frequent  in  females  than  in  males,  and, 
although  observed  in  young  subjects  and  less  frequently  in  old  ones,  is 
most  common  between  the  ages  of  twenty  and  fifty.  It  is  sometimes 
observed  in  several  members  of  a  neurotic  family.  It  is  often  associated 
with  other  evidences  of  neurosis,  but  sometimes  constitutes  the  sole  mani- 
festation. Sometimes  the  cause  defies  detection.  Sometimes  it  can  be 
traced  to  a  fear  of  strangulation,  induced  primarily  by  some  accidental 
impediment  to  deglutition  or  the  entrance  of  a  foreign  body.  Strong 
mental  emotion,  such  as  the  dread  of  hydrophobia  after  having  been 
bitten  by  a  dog,  sometimes  produces  the  affection. 

It  occurs  in  connection  with  organic  lesions  of  the  oesophagus,  organic 
lesions  of  the  stomach,  organic  lesions  of  the  larynx  and  trachea,  and 
organic  lesions  of  the  lungs,  heart,  large  blood-vessels,  and  perioesophageal 
tissues,  but  likewise  as  a  reflex  disorder,  with  lesions  of  distant  organs, 
as  the  genito-urinary  tract,  the  intestines,  the  brain  and  spinal  cord.  Even 
pregnancy  may  produce  reflex  oesophagismus.  It  sometimes  occurs  as  a 
direct  or  reflex  manifestation  of  gout  and  of  rheumatism.  In  a  few 
instances  it  occurs  as  one  of  the  manifestations  of  tetanus  and  of 
hydrophobia. 

Symptomatology,  Couese,  Duration,  etc. — The  spasm  may  affect 

*  De  spasmo  gulcB  inferioris,  Halse,  1733 ;  De  morhis  oesophagi  spasmodicis,  Opera  omnia, 
vol.  iii.,  Geneva,  1761. 

'  "  Recherches  sur  TCEsophagisme  ou  Spasme  de  TCEsophage,"  Arch.  gen.  de  MH^ 
A.pril,  1^3. 
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the  oesophagus  ouly,  or  may  be  associated  with  spasm  of  the  muscles  of  the 
pharynx.  It  is  usually  manifested  in  a  sudden  inability  to  swallow  or  to 
complete  the  acts  of  deglutition.  This  may  be  transitory  or  may  continue 
for  a  number  of  hours.  The  relaxation  of  the  spasm  is  sometimes  followed 
by  the  discharge  of  flatus  and  the  copious  secretion  of  pale  urine.  The 
spasm  may  recur  at  irregular  intervals  or  be  more  or  less  distinctly  inter- 
mittent. Sometimes  it  precedes  every  effort  at  deglutition.  In  some  in- 
stances it  occurs  only  upon  attempts  to  swallow  certain  kinds  of  food,  and 
the  articles  of  food  vary  with  different  patients.  Cold  viands  sometimes 
produce  spasm  when  warm  and  hot  food  is  tolerated.  Consciousness  of 
a  liability  to  spasm  increases  the  dysphagia  for  the  time  being,  or  brings 
it  on  suddenly  when  this  liability  had  been  forgotten.  The  spasm  is 
sometimes  painless  and  sometimes  painful.  In  some  instances  it  is  asso- 
ciated with  partial  regurgitation  of  a  mass  of  air  (the  globus  hystericus). 

The  dysphagia  is  rarely  complete,  instances  in  which  no  liquids  can  be 
swallowed  being  infrequent.  The  aliment  swallowed  usually  passes  on 
into  the  stomach,  upon  relaxation  of  the  spasm,  after  a  certain  period  of 
detention  varying  from  a  number  of  seconds  to  many  minutes.  In  cases 
of  prolonged  or  persistent  spasm  the  aliment  is  usually  rejected,  either  at 
once  or  after  a  time,  according  as  the  contraction  takes  place  at  the 
pharyngeal  extremity  of  the  oesophagus  or  lower  down.  When  rejected 
after  some  detention  in  the  gullet,  the  aliments  are  usually  enveloped 
with  mucus  or  followed  by  expulsion  of  mucus  and  of  flatus. 

In  some  subjects  the  pain  in  swallowing  is  severe.  Sometimes  it  is 
associated  with  spasm  of  the  diaphragm  (hiccough),  spasm  of  the  air- 
passages,  palpitation  of  the  heart,  and  syncope. 

The  liability  to  spasm  sometimes  continues  for  years.  Sometimes  it 
ceases  permanently  as  suddenly  and  as  unexpectedly  as  it  began. 

The  seat  of  the  spasm  is  referred  by  the  patient  to  different  regions, 
which  in  their  totality  comprise  the  entire  extent  of  the  oesophagus.  In 
some  patients  the  seat  varies  on  different  occasions.  The  actual  seat  of  any 
individual  spasm  is  best  determined  by  exploration  with  the  oesophageal 
bougie  or  by  auscultating  the  oesophagus  during  the  passage  of  a  bolus. 
It  is  most  frequent  j>erhaps  at  the  upper  extremity,  and  then  perhaps  at 
the  cardiac  extremity.  When  habitually  low  down,  there  is  some  liability 
to  permanent  distension  of  the  oesophagus  from  repeated  retentions  of 
food  at  the  same  place  for  hours  together.  In  some  instances  food  is 
r^urgitated  from  the  oesophagus  after  its  retention  for  a  day  or  even 
longer.  When  the  spasm  is  high  up,  the  regurgitation  may  follow  the 
act  of  deglutition  almost  immediately. 

Pathology  and  Morbid  Anatomy. — The  affection  being  usually  a 
pure  neurosis,  there  is  no  oesophageal  lesion  to  be  cited.  In  some  of  the 
few  autopsies  recorded,  constriction  has  been  noted  without  lesion  of 
tissue. 

Diagnosis. — The  diagnosis  is  based  on  the  sudden  onset  of  the  spasm 
without  assignable  cause,  its  intermittent  or  recurrent  character,  its 
manifestation  in  advance  of  the  effort  at  deglutition,  the  symptoms  of 
regurgitation,  the  coexistence  of  some  of  the  affections  mentioned  in  con- 
nection with  its  etiology,  and  on  the  satisfactory  result  of  exploration  with 
the  oesophageal  bougie;  which  differentiates  the  affection  from  organic 
Btricture  or  mechanical  obstruction.     In  catheterization  of  the  oes^phagus 
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in  cases  of  pure  spasm,  although  the  souucl  is  usually  arrested  at  the  seat 
of  constriction,  it  passes  onward  after  a  few  moments  by  sudden  relaxa- 
tion of  the  spasm.  Sometimes,  indeed,  the  very  first  manipulation  of 
this  kind  overcomes  the  spasm  permanently. 

In  the  absence  of  other  indications  the  differentiation  from  spasm  of 
organic  origin  rests,  in  great  measure,  on  the  conservation  of  nutrition, 
cases  being  few  in  which  the  spasm  is  persistent  enough  to  interfere  so 
materially  with  the  ingestion  of  aliment  as  to  produce  emaciation. 

Prognosis. — The  prognosis  is  usually  favorable  in  spasm  of  the 
oesophagus,  except  in  cases  where  the  underlying  malady  is  itself  a  grave 
one.  Patients  do  not  die  of  neurotic  spasm  of  the  oesophagus.  In  the 
majority  of  cases  it  is  susceptible  of  cure  within  a  few  wxeks,  sometimes 
much  more  promptly.  Even  when  it  continues  for  months  or  for  years 
there  is  little  fear  of  permanent  injury  to  the  general  health,  inasmuch  as 
sufficient  nutriment  of  some  kind  or  other  can  be  ingested  to  sustain  the 
patient. 

The  duration  of  the  aifection  depends  upon  the  surroundings  of  the 
patient,  his  amenability  to  treatment,  and  the  existence  or  absence  of 
disease  in  the  oesophagus  or  elsewhere.  In  cases  dependent  upon  diseased 
conditions  in  the  oesophagus  or  elsewhere  the  character  of  the  disease  con- 
trols the  prognosis,  both  immediate  and  ultimate.  Thus,  aneurism  of 
the  aorta,  tuberculosis,  ulceration  of  the  larynx  and  trachea,  carcinoma  of 
the  stomach,  tetanus,  and  hydrophobia  present  the  highest  unfavorable 
indications.     Purely  neurotic  cases  are  extremely  prone  to  recurrence. 

Treatment. — The  treatment  to  be  pursued  will  depend  upon  the 
nature  of  the  case.  If  due  to  organic  lesion  in  the  oesophagus  or  in  some 
other  organ,  the  treatment  will  be  directed  to  that  aifection,  whatever  it 
may  be.  If  due  to  emotional  disturbance,  therapeutic  efforts  will  be 
directed  to  tlieir  suppression  or  removal.  If  purely  hysterical,  appropri- 
ate constitutional  remedies  for  that  condition  will  be  prescribed.  These 
comprise  asafoetida,  valerian,  camphor,  musk,  oxide  of  zinc,  bromides, 
belladonna,  conium,  and  so  on,  best  administered  in  small  doses  at  fre- 
quent intervals. 

Local  treatment  is  almost  always  necessary,  both  for  its  beneficial 
mechanical  effects  and  for  its  emotional  influence.  This  consists  in  the 
systematic  passage  of  the  bougie ;  and  it  is  by  far  the  best  practice  to 
insist  upon  the  patient's  submission  to  it  without  an  anaesthetic.  In 
cases  of  intense  hypersesthesia,  which  are  rare,  and  in  the  initial  explor- 
atory passage  of  the  instrument  in  highly  excitable  or  uncontrollable 
subjects,  anaesthesia  may  be  resorted  to  if  there  be  no  contraindication. 
The  mere  passage  of  the  bougie  will  often  effect  immediate  relaxation  of 
the  spasm.  When  required,  the  manipulation  may  be  repeated  a  few 
times  at  intervals  of  several  days.  Should  the  passage  of  the  bougie 
determine  the  stricture  to  be  purely  spasmodic,  the  patient  should  be 
made  to  partake  of  food  in  the  physician's  presence  at  first,  and  afterward 
under  the  supervision  of  an  efficient  attendant,  until  it  becomes  evident 
that  there  is  no  absolute  impediment  to  the  passage  of  food.  The  pres- 
ence of  the  physician  during  early  attempts  at  taking  ordinary  food 
imparts  such  confidence  in  the  patient  that  he  soon  overcomes  his  dread 
of  strangling  and  learns  to  eat  again  as  he  should  do.  Meantime,  it  may 
be  necessary  from  time  to  time  to  pass  the  bougie  just  before  food  is  taken. 
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In  such  cases  it  is  well  to  smear  the  instrument  with  ointment  of  bella- 
donna, so  as  to  deposit  it  more  or  less  along  the  entire  tract  of  the  oesoph- 
agus. Failing  by  these  methods,  success  may  follow  the  occasional  pas- 
sage, at  intervals  of  a  few  days,  of  a  sponge  probang  saturated  with  a 
very  weak  solution  of  iodine  or  of  silver  nitrate. 

Counter-irritation  along  the  course  of  the  pneumogastric  nerve  or  along 
the  spine  is  sometimes  useful. 

Electricity  is  sometimes  employed  to  overcome  the  spasm ;  but  intra- 
cesophageal  electrization  of  every  kind  is  risky  from  the  danger  of  exciting 
fatal  syncope  from  irritation  of  the  pneumogastric  nerve.  This  objection 
is  not  applicable  to  percutaneous  electrization,  save  in  a  much  more  lim- 
ited degree.  Caution  is  requisite  even  with  external  manipulations  along 
the  tract  of  the  pneumogastric  nerve ;  and  such  manipulations,  therefore, 
should  not  be  undertaken  without  sufficient  familiarity  with  the  effects 
of  electric  currents  in  that  situation. 

Taken  all  in  all,  the  best  results  seem  to  follow  the  systematic  use  of 
the  bougie  and  enforced  deglutition  under  the  eye  of  an  attendant  in 
whom  the  patient  feels  reliance  can  be  placed  in  case  the  food  should  "  go 
the  wrong  way  "  or  become  impacted  in  the  gullet. 


Organic  Stricture  of  the  CEsophagus. 

Definitiox. — Diminution  in  the  calibre  of  the  oesophagus  in  conse- 
quence of  organic  alterations  in  its  walls,  whether  interstitial,  cicatricial, 
or  malignant. 

Synonym. — Stenosis  of  the  oesophagus. 

History. — As  mentioned  in  connection  with  other  affections  of  the 
oesophagus,  so  with  organic  stricture :  though  much  more  has  been  writ- 
ten on  the  subject,  it  is  to  the  observations  and  publications  of  Mondi^re, 
so  frequently  cited,  that  we  must  credit  medical  literature  with  a  due 
appreciation  of  this  topic.  The  last  thirty  years  especially  have  been 
])rolific  in  the  record  of  cases,  and  their  study  has  been  further  stimulated 
by  the  attention  directed  to  the  operation  of  gastrostomy  as  a  means  of 
prolonging  life  in  cases  otherwise  hopelessly  fatal. 

Etiology. — Organic  stricture  of  the  oesophagus  is  occasionally  con- 
genital. As  a  rule,  life  is  rarely  prolonged  under  such  conditions,  but 
cases  are  on  record  in  which  it  has  been  preserved  to  quite  advanced  age. 
Thus,  in  a  female  who  died  from  inanition  at  fifty-nine  yeare  of  age,  afler 
lifelong  symptoms  of  stricture  (Everard  Homes*),  there  was  an  annular 
stricture  l)ehincl  the  first  ring  of  the  trachea ;  and  in  a  male  subject  who 
died  with  pneumonia  at  seventy-four  years  of  age,  after  lifelong  symp- 
toms of  stricture,^  the  stricture  was  found  at  the  canliac  extremity  of 
the  oesophagus,  which  was  enormously  dilated  its  entire  length  above 
the  constriction. 

In  the  majority  of  cases  the  stricture  is  due  to  cicatricial  obliteration 
of  more  or  less  of  the  calibre  of  the  oesophagus,  the  result  of  losses  of 
substance  following  scalds  produced  by  caustic  substances  swallowed, 
mostly  by  accident  and  sometimes  by  design.     Wounds  of  all  kinds, 

*  Bihlloih.  mid.,  t.  viii.  p.  260;  Michel,  Did.  Ertcydopedique,  t.  xiv.  p.  466. 
'  Wilks,  Path.  Trans.  London,  xvii.  p.  130;  Holmes,  2Vte  Surgical  Treatment  of  the  Dia- 
ernes  of  In/ancv  and  Childhood,  2d  ed.,  p.  137. 
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whether  from  the  iuterior,  as  in  the  case  of  foreign  bodies  and  instru- 
ments of  extraction,  or  from  the  exterior,  as  in  the  case  of  surgical  oper- 
ations, wounds  from  firearms,  and  the  lite,  are  apt  in  their  cicatrization 
to  give  rise  to  this  form  of  stricture. 

Though  denied  by  some  authorities,  syphilitic  disease  of  the  oesophagus 
is  an  undoubted  cause  of  stricture.  Setting  aside  disputed  records  of  older 
authorities,  we  may  cite  recent  cases  reported  by  Lancereaux,  West,^  Wilks, 
Virchow,  and  Lubliuski,^  the  latter-named  going  deeply  into  the  bibliog- 
raphy, pathology,  and  therapeutics  of  stricture  from  syphilis.  The  author 
could  add  his  personal  testimony  were  it  requisite. 

Stricture  of  the  oesopliagus  is  likewise  occasioned  by  the  presence  of 
papillomatous,  fibroid,  and  other  morbid  growths.  Carcinoma  is  quite  a 
frequent  cause. 

The  frequent  deglutition  of  undiluted  spirituous  liquors  is  said  to  give 
occasion  at  times  to  stricture  of  the  oesophagus,  but  in  these  instances  this 
result  is  usually  due  to  precedent  chronic  oesophagitis  thereby  excited,  and 
terminating  in  infiltration  and  h}'perplasia  of  the  submucous  connective 
tissue,  and  sometimes  great  thickening  of  the  epithelium  as  well. 

Males  are  more  frequently  the  subjects  of  stricture  of  the  oesophagus, 
and  early  adult  life  the  most  frequent  period  for  its  occurrence,  though  it 
may  present  at  any  age. 

Symptomatology. — Except  in  traumatic  cases,  the  earliest  symptoms, 
preceded  in  some  instances  by  indications  of  mild  oesophagitis,  perhaps 
unnoticed  or  unrecognized,  are  occasional  impediments  to  deglutition  of 
large  and  firm  boluses,  or  rather  a  mechanical  obstacle  to  completion  of 
the  act  of  glutition  occurring  at  intervals  of  a  few  meals  or  a  few  days. 
After  a  while  the  swallowing  of  a  large  solid  bolus  becomes  permanently 
impracticable.  Then,  sometimes,  repeated  efforts  become  necessary  to 
swallow  small  masses  of  solid  food ;  and  even  to  do  this  may  require 
external  manipulation,  or  at  least  the  additional  pressure  of  liquids  swal- 
lowed immediately  after  the  solid  bolus.  These  efforts  are  sometimes 
attended  with  spasm,  regurgitation,  and  pain,  and  may  be  accompanied 
in  addition  with  tracheal  dyspnoea,  and  with  nervousness  in  consequence. 
As  the  disease  progresses  it  becomes  impossible  to  swallow  solid  food,  and 
subsequently  even  fluid  food  in  extreme  cases.  The  bolus  is  then  often 
regurgitated  immediately  after  its  deglutition,  and  may  be  covered  with 
mucus,  blood,  pus,  or  fragments  or  detritus  of  ulcerated  malignant  growth, 
according  to  the  nature  of  the  case.  Pain  and  sensations  of  rawness  are  often 
felt  at  the  point  of  constriction,  whence  the  pain  often  radiates  toward  one 
or  both  scapulae.  If  the  tube  is  much  dilated  above  the  stricture,  the  food 
may  be  detained  in  the  sac  for  several  hours,  and  then  be  regurgitated  in 
a  soflened,  partially-decomposed  condition.  Should  the  mass  be  so  situated 
as  to  compress  the  trachea,  suffocative  symptoms  may  be  produced. 

In  stricture  due  to  organic  disease  there  may  be  dysphonia  from  pres- 
sure or  injury  to  the  recurrent  laryngeal  nerve  producing  paralysis  of  the 
vocal  band.  The  anatomical  relations  of  the  left  recurrent  nerve  renders 
it  the  much  more  liable  of  the  two  to  become  implicated.  Moderate 
dyspnoea  may  result  from  this  paralysis  by  reason  of  the  reduced  space 
<<f  the  glottis. 

^  The  Lancet,  1872. 

'  Berlin,  klin  Woch.,  Aug.  20,  1883 ;  London  Medical  Record,  Nov.  15,  1883,  p.  489. 
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Pathology  and  Morbid  Anatomy. — Organic  stricture  of  the 
oesophagus  is  usually  due  to  disease  or  structural  change  involving  the 
mucous  membrane  and  submucous  connective  tissue ;  but  the  muscular 
structure  may  become  involved  likewise.  It  may,  however,  be  due  to 
abnormal  laxity  of  the  mucous  membrane,  permitting  a  fold  to  occupy  a 
position  impeding  the  passage  of  the  bolus. 

In  cases  which  are  not  carcinomatous  the  diminution  in  the  actual  cal- 
ibre of  the  tube  is  usually  due  to  submucous  proliferation  of  connective 
tissue  and  to  thickening  of  the  mucous  membrane.  The  encroachment 
on  the  calibre  of  the  tube  may  be  quite  slight,  or  may  be  so  great  as  to 
amount  to  almost  complete  occlusion. 

The  seat  of  stricture  is  at  the  upper  portion  of  the  oesophagus  most 
frequently,  then  at  the  cardiac  extremity,  at  the  point  of  crossing  by  the 
left  bronchus,  and  at  the  point  of  passage  through  the  diaphragm — all 
localities  slightly  constricted  normally — ^but  it  may  occur  at  any  portion. 

In  most  instances  the  stricture  is  single.  There  may,  however,  be  two, 
three,  or  even  four  strictures.  Multiple  strictures  are  most  common  after 
deglutition  of  caustic  substances  which  have  made  their  way  clear  down 
into  the  stomach. 

Syphilitic  strictures  are  usually  single,  and  so,  as  a  rule,  are  strictures 
of  malignant  origin.     The  latter  are  much  larger  in  extent. 

Cicatricial  strictures  from  caustic  substances  may  be  in  the  form  of 
bands,  rings,  or  longitudinal  stripes  or  folds.  Sometimes  they  are  quite 
extensive,  and  have  been  known  to  interest  fully  one-third  of  the  length 
of  the  oesophagus.  The  circumference,  length,  calibre,  and  thickness  of 
the  stricture,  however,  vary  within  the  most  extreme  limits.  Occasion- 
ally occlusion  of  the  tube  is  complete. 

The  detention  of  food  above  the  stricture  usually  dilates  the  oesopha- 
gus, producing  hypertrophy  of  the  mucous  membmne  and  submucous 
connective  tissue,  followed  in  its  turn  by  fatty  degeneration.  Atrophy 
of  the  oesophagus  may  ensue  below  the  stricture  if  at  all  tight,  and  the 
mucous  membrane  becomes  thrown  into  longitudinal  folds. 

Diagnosis. — The  diagnosis  of  organic  stricture  of  the  oesophagus 
rarely  presents  difficulty.  Dysphagia,  spasm,  and  regurgitation  are 
quite  characteristic  of  stricture.  When  the  constriction  is  high  up,  the 
vomiting  or  regurgitation  of  food  may  closely  follow  its  deglutition ; 
when  low  down,  this  act  may  be  delayed  ten  or  fifteen  minutes,  in  some 
cases  for  houi-s.  Alkaline  reaction  of  the  vomited  matters  is  indicative 
of  their  having  failed  to  reach  the  stomach.  The  presence  of  blood-cells, 
pus-cells,  and  cancer-cells  indicates  ulceration,  suppuration,  aud  malignant 
disease,  respectively. 

Auscultation  of  the  oesophagus  during  deglutition  of  water  will  indi- 
cate the  seat  of  stricture  by  revealing  the  ascent  of  consecutive  air- 
bubbles  even  when  palpation  with  bougies  fails.  The  passage  of 
oesophageal  bougies  or  the  stomach-tube  into  the  oesophagus  will  often 
reveal  tlie  point  of  stricture.  Its  length  is  estimated  by  the  distance  of 
the  resistance  offered  to  the  passage  of  the  instrument ;  its  diameter,  by 
the  size  of  the  largest  instrument  which  can  be  passed  through  it ;  and 
its  consistence,  by  the  character  of  the  resistance.  Care  is  requisite  in 
manipulating  with  these  instruments,  lest  by  undue  exertion  of  force 
they  be  passed  through  an  ulcerated  portion  of  the  wall  of  the  tube  or 
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a  diverticulum.  The  character  of  the  resistance  is  sometimes  the  sole 
means  of  differentiating  stricture  from  stenosis  due  to  compression  of 
the  oesophageal  wall  from  its  outside. 

It  sometimes  happens,  in  individuals  with  impaired  sensitiveness  of 
the  epiglottis  or  vestibule  of  the  larynx,  that  the  exploratory  bougie  is 
introduced  into  the  air-passage  instead  of  the  gullet.  The  usual  pre- 
monitory phenomena  of  suffocation  will  indicate  the  mistake.  There  is 
some  likelihood,  too,  of  entering  the  larynx  in  individuals  with  unusually 
prominent  cervical  vertebrae  and  in  cases  of  stricture  at  the  extreme 
upper  portion  of  the  oesophagus.  In  introducing  these  instruments  into 
the  oesophagus,  therefore,  it  is  well  that  they  be  guided  along  the  fore 
finger  of  the  disengaged  hand,  and  passed  deeply  into  the  throat,  either 
to  the  side  of  the  larynx  or  behind  it.  By  keeping  to  the  side  and  reach- 
ing the  oesophagus  by  way  of  the  laryngo-pharyngeal  sinus  the  risk  of 
entering  the  larynx  may  be  avoided.  Before  introducing  the  tube  the 
case  should  be  carefully  examined  for  aneurism,  which  by  pressure 
sometimes  gives  rise  to  the  ordinary  subjective  symptoms  of  stricture. 
Should  aneurism  be  detected,  passage  of  the  tube  would  be  hazardous. 

Prognosis. — The  prognosis  is  in  most  instances  unfavorable.  It  is 
comparatively  favorable  in  cases  of  moderate  stricture  due  to  causes 
apparently  remediable.  The  extent  and  volume  of  the  stricture  pro- 
gress more  or  less  slowly  according  to  the  nature  of  its  cause,  and  in 
non-malignant  cases,  such  as  are  due  to  the* action  of  caustic  substances, 
it  may  last  for  years  before  the  patient,  if  not  relieved,  succumbs,  as  he 
does,  from  gradual  inanition.  In  the  earlier  stages,  before  the  hyper- 
trophied  muscles  above  the  stricture  undergo  fatty  metamorphosis,  the 
increased  muscular  power  is  sufficient  to  force  nourishment  through  the 
stricture ;  but  when  this  becomes  no  longer  possible  progressive  marasmus 
must  ensue.  Meantime,  abscess  may  become  developed  in  consequence 
of  the  pressure  of  retained  food,  and  tuberculous  degeneration  of  the 
lung  and  local  gangrene  may  take  place  in  consequence  of  the  mal- 
nutrition. 

Treatment. — The  treatment  of  organic  stricture  of  the  oesophagus 
resolves  itself  into  maintenance  of  the  general  health,  the  administration 
of  the  iodides  to  promote  absorption  of  effusions  into  the  connective  tissue 
or  the  muscles,  mechanical  and  operative  measures  for  removal  of  the 
causes  of  the  constriction  or  the  strictured  tissues  themselves,  and  opera- 
tions for  securing  artificial  openings  below  the  point  of  stricture  for  the 
introduction  of  nourishment  (oesophagostomy  and  gastrostomy).  Nour- 
ishment by  enema  is  of  great  value. 

In  carcinomatous  stricture  local  measures  are  in  the  main  unjustifiable, 
as  they  usually  entail  injury  which  may  prove  very  serious.  Arsenic 
internally  is  thought  to  retard  the  progress  of  malignant  disease  when 
administered  early  and  persistently.  Morphine  is  used  hypodermically 
to  assuage  pain. 

In  cancerous  and  tuberculous  disease  great  caution  is  requisite  in  deter- 
mining upon  mechanical  or  surgical  procedures.  In  cicatricial  stenosis 
from  the  effects  of  caustic  substances,  such  measures  may  be  undertaken 
with  much  less  consideration. 

The  local  treatment  consists  in  systematic  mechanical  dilatation  with 
bougies  or  mechanical  dilators  properly  constructed.    These  are  employed 
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daily,  every  other  day,  or  at  more  prolonged  intervals,  according  to  the  tol- 
erance of  the  parts  and  the  progressive  improvement.  They  are  retained 
several  moments  at  each  introduction,  and  followed  by  the  passage  and 
immediate  withdrawal  of  an  instrument  of  larger  size.  It  is  often 
advisable  that  the  final  dilatation  of  each  series  be  made  with  a  stomach- 
tube,  so  that  liquid  food  may  be  poured  through  it  from  a  syphon  or  a 
small-lipped  vessel,  that  there  may  be  no  necessity  for  swallowing  food 
for  some  hours  thereafter.  This  method  is  continued  until  it  becomes 
evident  that  nothing  further  is  to  be  gained  by  its  continuance.  In  cases 
tliat  have  been  at  all  successful,  the  introduction  of  the  instrument  should 
be  repeated  every  week  or  two  for  a  long  time,  to  prevent  or  retard  recur- 
rence of  the  constriction,  which  is  very  liable  to  take  place.  M.  Krishaber 
has  reported^  cases  in  which  a  tube  passed  through  the  nose  was  retained 
from  forty  to  three  hundred  and  five  days ;  and  from  this  success  he  de- 
duces the  practicability  of  continuous  dilatation  in  this  manner.  Bill- 
roth and  Rokitansky  have  encountered  cases  in  which  frequent  dilatation 
had  set  up  inflammation  of  the  surrounding  connective  tissue,  which  had 
caused  fatal  pleurisy  by  continuity. 

Forcible  dilatation  by  mechanical  separation  of  the  sides  of  a  double 
metallic  sound  has  been  employed  with  success  in  some  instances.  It  is 
a  risky  procedure. 

Destruction  of  cicatricial  tissue  by  caustics  has  been  attempted,  and, 
though  successes  occasionally  attend  the  practice,  it  is  hardly  considered 
sufficiently  promising. 

Division  of  the  stricture  by  internal  oesophagotomy,  with  subsequent 
dilatation,  has  been  practised  of  late  years,  and  offers  some  chances  of 
success.  OEsophagostomy  and  gastrostomy  have  been  performed  in  some 
cases  of  impassable  stricture,  and  the  latter  operation  is  gaining  in  favor. 
For  surgical  details,  however,  we  must  refer  to  works  on  surgery. 


Carcinoma  of  the  CEsophagus. 

Definition. — Carcinomatous  degeneration  of  the  oesophagus,  what- 
ever the  variety. 

Synonym. — Cancer  of  the  oesophagus. 

Etiology. — Carcinoma  is  the  most  frequent  disease  of  the  oesophagus 
that  comes  under  professional  observation.  The  most  frequent  variety 
is  the  squamous-celled  (53  out  of  57,  Butlin).  Spheroidal-celled  and 
glandular-celled  varieties  are  much  less  frequent.  In  some  instances  the 
morbid  product  is  a  combination  of  the  two.  Colloid  degeneration  is 
occasionally  met  with.  Carcinoma  is  usually  primitive.  Its  cause  ij^ 
undetermined,  but,  as  it  is  most  frequent  at  the  constricted  portions  of 
the  tube,  pressure  is  supposed  to  be  the  exciting  cause.  It  docs  not 
always  give  rise  to  secondary  infection.  Sometimes  it  is  an  extension 
from  the  tongue,  epiglottis,  or  larynx,  or  from  the  stomach.  It  is  most 
frequent  in  males,  and  more  so  in  the  intemperate  than  in  the  abstinent. 

The  immaliate  exciting  cause  is  often  attributed  to  local  injury  from 
retention  of  foreign  bodies  or  the  deglutition  of  hot,  acrid,  or  indigestible 
substances. 

*  Trans.  Internal.  Med.  Congress,  London,  1881,  vol.  iL 
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There  appears  to  be  some  disposition  to  carcinoma  of  the  oesophagus 
in  tuberculous  subjects  (Hamburger),  while  the  children  of  tuberculous 
parents  may  have  carcinoma  of  the  oesophagus,  and  their  offspring, 
again,  tuberculosis. 

"Symptoms. — The  earliest  local  symptom  is  slight  dysphagia,  with 
impediment  to  completion  of  the  act  of  glutition — an  evidence  of  com- 
mencing stricture.  Subsequently,'  inverted  peristaltic  action  is  added,  an 
evidence  of  dilatation  above  the  stricture,  with  partial  retention  of  food. 
At  a  later  stage  vomiting  will  occur,  with  admixtures  of  pus  and  san- 
guinolent  fragments  of  cancerous  tissue. 

Progressive  emaciation  and  impaired  physical  endurance  usually  pre- 
cede these  local  symptoms,  but  actual  cachectic  depression  may  come  on 
quite  tardily.  At  first  there  is  no  pain ;  subsequently  there  comes  on 
considerable  uneasiness  at  some  portion  of  the  tube.  Finally,  there  may 
be  severe  local  burning  or  lancinating  pains,  particularly  after  meals.  If 
the  disease  be  high  up,  there  may  be  pain  between  the  shoulders,  along 
the  neck,  and  even  in  the  head,  with  radiating  pains  toward  either  shoul- 
der and  along  the  arm.  If  low  down,  there  may  be  intense  cardialgia 
and  even  cardiac  spasm.  If  the  trachea  or  larynx  be  compressed  or  dis- 
placed, dyspnoea  will  be  produced.  If  the  recurrent  laryngeal  nerve  be 
compressed,  there  will  be  dysphonia  or  aphonia.  Perforation  of  the 
larynx  will  be  indicated  by  cough,  expectoration,  hoarseness,  or  loss  of 
voice;  of  the  trachea,  by  paroxysmal  cough,  dyspnoea,  or  suffocative 
spasm ;  of  the  lungs,  by  acute  pneumonitis,  especially  if  food  shall  have 
escaped,  .and  expectoration  of  blood,  pus,  and  matters  swallowed,  as 
may  be ;  of  the  pleura,  by  pneumothorax ;  of  the  mediastinum,  by 
emphysema ;  of  the  pericardium,  by  pericarditis ;  of  the  large  vessels,  by 
hemorrhage.  Perforation  of  the  aorta  or  pulmonary  artery  is  often  fol- 
lowed by  sudden  death  from  hemorrhage,  and  of  the  lungs  by  rapid  death 
from  pneumonitis. 

Pathology  and  Morbid  Anatomy. — Primitive  carcinoma  is  usually 
circumscribed.  It  is  most  frequent  at  the  cardiac  extremity,  but  often 
occurs  where  the  oesophagus  is  crossed  by  the  left  bi'onchus,  and  some- 
times occupies  the  entire  length  of  the  tube.  The  greater  proclivity  of 
the  lower  third  of  the  oesophagus  has  been  attributed  to  mechanical  pres- 
sure where  it  passes  through  the  diaphragm ;  that  of  the  middle  third,  to 
pressure  of  its  anterior  wall  against  the  left  bronchus  by  the  bolus.  It 
begins,  either  nodulated  or  diffuse,  in  the  submucous  connective  tissue, 
implicates  the  mucous  membrane,  encroaches  upon  the  calibre  of  the  tube, 
undergoes  softening  and  ulceration,  and  becomes  covered  with  exuberant 
granulations.  When  the  entire  circumference  of  the  oesophagus  is  involved 
stricture  results,  sometimes  amounting  eventually  to  complete  obstruction. 
Ulceration  taking  place,  the  calibre  again  becomes  permeable.  The  oesoph- 
agus becomes  dilated  above  the  constriction  and  collapsed  below  it. 

As  the  disease  progresses  the  adjoining  tissues  become  involved.  Ad- 
hesions may  take  place  with  trachea,  bronchi,  bronchial  glands,  lungs, 
diaphragm,  or  even  the  spinal  column  (Newman^).  Perforation  may 
take  place  into  the  trachea,  usually  just  above  the  bifurcation,  or  into 
the  lungs,  pleura,  mediastinum,  pericardium,  aorta,  or  j)ulmonary  artery. 
Abscesses  are  formed,  the  contents  of  which  undergo  putrefaction.     There 

>  N.  Y.  Med.  Joum.,  Aug.,  1879,  p.  158. 
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may  be  involvement  of  the  pueumogastric  nerve,  with  reflex  influence  on 
the  spinal  nerves  and  the  sympathetic  (Gurniay  ^). 

Diagnosis. — The  diagnosis  will  rest  on  due  appreciation  of  the  symp- 
toms enumerated  and  the  ultimate  evidence  of  the  cancerous  cachexia. 
Auscultation  will  often  reveal  the  location  of  the  disease.  This  may  be 
further  confirmed  by  palpation  with  the  bougie,  but  the  manipulation 
should  be  made  without  using  any  appreciable  force.  Laryngoscopio 
inspection  and  digital  exploration  are  sufficient  when  the  entrance  into 
the  oesophagus  is  involved. 

Differential  diagnosis  is  difficult  at  an  early  stage,  and  often  to  be  based 
solely  on  negative  phenomena.  At  a  later  stage  it  is  easy,  especially 
when  cancerous  fragments  are  expelled.  In  some  instances  a  tumor  can 
be  felt  externally.  Such  a  tumor,  however,  has  been  known  to  have  been 
the  head  of  the  pancreas  (Reid  ^). 

Cancer  of  the  oesophagus  is  liable  to  be  confounded  w^itli  chronic 
oesophagitis,  cicatricial  stenosis,  diverticulum,  extraneous  compression, 
abscess,  and  non-malignant  morbid  growths. 

Prognosis. — The  prognosis  is  unfavorable,  the  disease  incurable. 
Death  may  be  expected  in  from  one  to  two  years,  though  sometimes 
delayed  for  longer  periods.  Inanition  or  marasmus  is  the  usual  cause  of 
death  in  uncomplicated  cases.  Sometimes  it  takes  place  by  hsematemesis, 
sometimes  following  involvement  of  the  stomacli,  and  sometimes  wholly 
unassociated  with  any  direct  disease  of  the  walls  of  the  stomach.  Death 
takes  place  not  infrequently  from  perforation  into  adjoining  organs,  and 
sometimes  from  secondary  inflammation  of  other  vital  organs,  as  .the  brain 
and  the  lungs. 

Treatment. — There  is  little  to  be  done  in  the  way  of  treatment  apart 
from  the  constitutional  measures  indicated  in  carcinoma  generally  and  in 
chronic  diseases  of  the  oesophagus.  The  cautious  use  of  the  stomach-tube 
to  convey  nourishment  into  the  stomach  is  allowable  during  the  earlier 
stages  of  the  disease  only.  It  is  dangerous  after  ulceration  has  taken 
place,  from  the  risk  of  perforating  the  walls  of  the  oesophagus,  and  thus 
hurrying  on  the  fatal  issue  by  injury  to  the  intrathoracic  tissues. 

When  deglutition  becomes  impracticable  or  the  passage  of  the  oesoph- 
agus absolutely  impermeable  to  nutriment,  food  and  alcoholic  stimuli 
should  be  administered  by  enema.  Indeed,  it  is  good  practice  to  begin 
to  give  nourishment  occasionally  by  the  bowel  before  it  becomes  absolutely 
necessary,  so  as  to  accustom  the  part  and  the  patient  to  the  manipulation. 
Narcotics  to  relieve  pain  are  best  administered  hypodermatically,  so  as  to 
avoid  unnecessary  irritation  of  the  rectum. 

The  passage  of  dilators,  as  in  stricture  of  cicatricial  origin,  is  very 
hazardous.  They  produce  irritation,  which  hastens  the  softening  of  the 
tissues,  and  are  open  to  the  risk  of  penetrating  the  softened  tissues  and 
passing  through  the  walls  of  the  oesophagus  into  the  pleui-a,  lung,  or 
mediastinum.     Fatal  accidents  of  this  nature  are  on  record. 

Gastrostomy  is  sometimes  performed  to  prolong  life. 

»  Bull.  med.  de  V  Aime,  1869;  Gaz.  med.  Paris,  April,  1872. 
«  K  Y.  Med.  Joum.,  Oct.,  1877,  p.  404. 
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Paralysis  of  the  CEsophagus. 

Definition. — Loss  of  motive-force  in  tlie  muscular  tissue  of  the 
(t?sophagus,  whether  intrinsic  or  reflex  in  origin. 

Synonyms. — Guise  imbecillitas,  Paralytic  dysphagia,  Atonic  dysphagia. 

Etiology. — Paralysis  of  the  oesophagus  may  be  caused  by  impairment 
of  function  in  one  or  more  of  the  nervous  tracts  distributed  to  the  muscles 
concerned  in  dilating  the  upper  orifice  of  the  gullet  or  in  those  concerned 
in  the  peristaltic  movements  which  propel  the  bolus  to  the  stomach. 
These  impairments  of  function  may  be  nutritive  in  origin,  as  in  soften- 
ing and  atrophy  of  the  nerve-trunk,  or,  as  is  more  frequent,  they  may 
be  pressure-phenomena  from  extravasations  of  blood,  purulent  accumu- 
lations, exostoses,  tumors,  and  the  like. 

The  paralysis  may  be  due  to  disease  or  wounds  of  the  nerves  themselves 
or  of  their  motor  roots,  or  of  the  cerebro-spinal  axis,  implicating  their 
origin,  or  to  pressure  and  atrophy  of  a  trunk-nerve  in  some  portion  of 
its  tract.  It  is  likewise  due  to  neurasthenia  from  hemorrhage  or  from 
protracted  disease  (enteric  fever,,  yellow  fever,  cholera),  or  to  systemic 
poisoning  in  diphtheria,  syphilis,  and  plumbism.  It  may  be  due  to 
muscular  atrophy  or  intermuscular  proliferations  of  connective  tissue,  to 
dilatation  of  the  oesophagus,  and  to  disease  in  the  tube.  It  may  be  due 
to  mechanical  restraint  from  external  adhesions  of  the  oesophagus  to 
intrathoracic  tumors  (Finny  ^).  It  may  result  from  sudden  shock  or 
fright.  It  may  follow  the  sudden  reaction  of  cold  upon  the  overheated 
body.  It  is  one  of  the  manifestations  of  hysteria  and  of  the  hysteria  of 
pregnancy. 

Symptoms. — Partial  paralysis  may  give  rise  to  no  symptoms  at  all. 
The  earliest  manifestations  are  those  of  impediment  to  the  prompt  passage 
of  the  bolus  to  the  stomach,  repeated  acts  of  deglutition  or  additional 
swallows  of  food  or  drink  being  necessary.  Large  masses  are  swallowed 
and  propelled  onward  more  readily  than  small  ones,  and  solids  more 
readily  than  fluids.  There  is  often  a  characteristic  gurgling  attending 
the  passage  of  fluids  along  the  tube.  Swallowing  is  best  performed  in 
the  erect  posture.  These  symptoms  increase  in  severity  as  the  paralysis 
increases.  There  is  little  pain  or  none  at  all.  In  some  cases  there  is  no 
regurgitation  of  food ;  in  others,  this  is  more  or  less  frequent.  When 
the  paralysis  is  complete,  deglutition  becomes  impossible,  and  the  food 
attempted  to  be  swallowed  is  expelled  from  the  mouth  and  nose  in  a 
paroxysm  of  cough.  Sometimes  the  food  enters  the  larynx  and  produces 
paroxysms  of  suffocation  or  threatens  asphyxia. 

There  is  more  or  less  flow  of  saliva  from  the  mouth  in  consequence  of 
the  inability  to  swallow  it ;  and  in  some  cases  the  losses  of  material  from 
the  blood  are  so  great  as  to  reduce  the  patient  very  rapidly. 

Pathology  and  Morbid  Anato:my. — Paralysis  of  the  oesophagus 
may  be  partial  or  complete.  It  may  be  associated  with  paralysis  of  the 
pharynx,  palate,  tongue,  epiglottis,  or  larynx ;  with  so-called  bulbar 
paralysis ;  with  general  paralysis ;  with  cerebro-spinal  disseminated 
sclerosis. 

Diagnosis. — The  diagnosis  rests  mainly  on  the  symptoms  of  dysphagia, 
especially  when  associated  with  paralyses  elsewhere.     It  is  differentiated 

»  Dub.  Journ.  Med.  Scl,  Oct.,  1877. 
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from  paralysis  of  the  pharynx  by  the  ability  to  swallow  the  bolus  and 
the  apparent  arrest  of  the  bolus  at  some  portion  of  the  tube.  Ausculta- 
tion of  the  oesophagus  will  determine  the  locality  of  the  arrest.  It  like- 
wise aifords  presumptive  evidence  of  an  alteration  in  the  usual  form  of 
the  bolus,  which,  being  subjected  to  compression  at  its  upper  portion 
only,  assumes  the  form  of  an  inverted  cone.  The  remaining  auscultatory 
indications  are  similar  to  those  of  dilatation. 

There  is  no  impediment  to  the  passage  of  the  stomach-tube  or  oesopha- 
geal sound,  or  to  its  free  manipulation  when  within  the  oesophagus. 

When  the  symptoms  quickly  reach  a  maximum,  they  indicate  a  paraly- 
sis due  to  apoplexy,  and  so  they  do  when  the  symptoms  are  sudden, 
hysteria  being  eliminated.  Paralysis  due  to  gumma  or  other  cerebral 
tumor  is  much  slower  in  its  course. 

Prognosis. — In  idiopathic  paralysis,  the  local  or  special  affection  to 
which  it  is  due  being  curable,  the  prognosis  is  favorable,  especially  if  the 
paralysis  be  confined  to  the  oesophagus.  Recovery,  however,  is  often  slow, 
even  in  curable  cases.  In  hysterical  paralysis  the  prognosis  is  good.  In 
deuteropathic  paralysis  the  prognosis  is  much  less  favorable,  and  will 
depend  upon  the  nature  of  the  causal  disease — apoplexy,  insanity,  cere- 
bral tumor,  syphilis,  etc. 

Treatment. — The  treatment  varies  with  the  nature  of  the  cause  as 
far  as  combating  the  origin  of  the  disease  is  concerned.  With  regard  to 
the  intrinsic  paralysis  of  the  oesophagus  itself,  strychnine  and  its  con- 
geners are  indicated,  and  may  be  administered  hypodermatically  if  the 
difficulty  in  swallowing  be  very  great.  If  the  paralysis  be  partial,  it  is 
better  to  give  nux  vomica  or  Ignatia  amara  by  the  mouth,  in  hopes  of 
getting  some  beneficial  astringent  influence  on  the  walls  of  the  oesophagus. 

In  all  instances  the  feeding  of  the  patient  is  an  important  element  in 
treatment.  Masses  of  food  arrested  in  the  tube  should  be  forced  onward 
with  the  sound.  In  some  cases  nourishment  must  be  habitually  intro- 
duced through  the  stomach-tube  and  nutritive  enemata  be  resorted  to. 

Electricity,  though  sometimes  successful,  is  a  risky  agent  to  employ, 
because,  as  announced  by  Duchenne,  the  use  of  an  oesophageal  electrode 
is  attended  with  some  risk  of  unduly  exciting  the  pneumogastric  nerve 
and  thereby  inducing  syncope. 


Dilatation  of  the  (Esophagus. 

Definition. — An  abnormal  distension  of  a  portion  of  the  oesophagus 
or  of  the  entire  tube,  whether  geneml,  annular,  or  pouched. 

Synonyms. — GEsophagocele,  Hernia  of  the  oesophagus,  Diverticulum 
of  the  oesophagus. 

Etiology. — Dilatation  of  the  oesophagus  is  occasially  met  as  a  con- 
genital affection  (Ilauney,^  GrisoUe,^  and  others).  The  cause  under  these 
circumstances  is  obscure.  Usually,  however,  dilatation  of  the  oesophagus 
is  of  mechanical  origin,  due  to  distension  by  food  or  water  above  a  stric- 
ture or  an  impacte<l  foreign  body.  Presumptive  paralysis  of  the  muscular 
coat  in  chronic  oesoj^hagitis  is  alleged  as  a  source  of  smiilar  distension. 

»  Edinb.  Med.  and  Surg.  Joum.,  July,  1883. 

«  TraiU  EUmeiU.  de  Path,  int.,  Paris,  1883,  ii.  p.  353. 
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General  dilatation  is  presumed  to  be  the  mechanical  result  of  constric- 
tion of  the  cardiac  extremity,  leading  to  distension  of  the  oesophagus  by 
the  accumulation  of  large  quantities  of  liquids.  Sometimes  it  is  due  to 
paralysis  of  the  muscular  coat,  permitting  its  distension  Ly  food. 

Annular  dilatation  is  sometimes  due  to  distension  just  above  the  seat 
of  a  stricture.  Sometimes  it  is,  due  to  impaction  of  a  foreign  body ; 
sometimes  there  is  no  mechanical  impediment ;  occasionally  it  is  observed 
as  a  congenital  anomaly. 

Pouched  dilatation  (diverticulum)  is  usually  due  to  retention  of  food 
immediately  above  an  impacted  foreign  body  or  some  obstruction  of 
another  character.  Some  of  the  muscular  fibres  of  the  oesophageal  wall 
become  separated  and  spread  asunder,  allowing  the  mucous  membrane  to 
be  gradually  forced  through  them  by  repeated  efforts  of  deglutition  upon 
retained  masses  of  food  or  drink,  until  finally  a  pouch  is  formed,  her- 
nia-like, outside  of  the  tube.  Another  mode  of  production  is  said 
(Bokitansky  ^)  to  consist  in  the  subsidence  of  tumefied  glands  outside 
the  oesophagus,  after  adhesions  had  been  contracted  with  the  oesophagus 
during  the  inflammatory  process.  The  shrinking  of  these  enlarged  glands 
to  their  normal  volume  sometimes  draws  the  tube  outward  into  a  funnel- 
shaped  sac  constricted  at  its  margin  by  the  muscular  coat,  which  has  receded 
from  the  pouch  or  has  been  stripped  loose.  The  same  form  of  dilatation 
is  likewise  an  occasional  result  of  rupture  of  the  muscular  coat  sustained 
in  blows  or  falls.  It  occasionally  exists,  too,  as  a  congenital  defect,  and 
this  has  been  attributed  (Bardeleben  and  Billroth^)  to  partial  closing  of 
one  of  the  branchial  fissures  externally,  while  the  internal  opening  has 
remained  patent. 

Symptomatology. — The  symptoms,  at  first,  are  usually  those  of 
obstruction  to  the  passage  of  food,  but  before  this  obstruction  occurs 
dilatation  may  have  existed  without  symptoms.  In  some  cases  of  diver- 
ticulum high  up,  there  is  a  tumor,  usually  on  the  left  side  of  the  neck. 
Rokitansky  has  reported  one  the  size  of  the  fist  situated  on  the  right 
side  of  the  neck,  and  HankeP  and  others  a  tumor  upon  each  side.  The 
tumor  varies  in  bulk  from  time  to  time  according  as  it  may  be  empty  or 
may  be  distended  with  food,  drink,  or  gas. 

Food  caught  in  the  pouch  can  often  be  forced  out  into  the  pharynx 
by  external  pressure  over  the  tumor  in  the  neck.  The  retention  of  food 
above  a  constriction  or  in  a  sac  is  usually  accompanied  by  some  distress 
after  indulgence  in  too  much  food.  This  uneasiness  becomes  relieved 
upon  regurgitation  or  vomiting.  Deglutition  is  impeded  to  a  less  extent 
when  the  disease  does  not  implicate  the  upper  portion  of  the  gut. 

Complete  dilatation  is  sometimes  indicated  by  long  addiction  to  habits 
of  rumination.  In  some  instances  this  rumination  is  an  agreeable  sensu- 
ous process.  In  pouched  dilatation  it  is  very  often  disagreeable,  the  regur- 
gitMed  matters  being  acrid,  owing  to  acid  fermentation  of  the  contents  of 
the  sac. 

While  the  dilatation  remains  moderate  there  may  be  little  dysphagia 
or  none  at  all,  the  muscles  continuing  sufficiently  vigorous  to  propel  the 
food ;  but  after  the  muscles  become  paralyzed  by  distension  the  dyspha- 
gia gradually  increases  and  may  culminate  in  complete  aphagia.     One 

1  Archiv.  gen.  de  Med.,  1840,  p.  329.  *  Trans.  Clin.  Soc.  London,  1881,  p.  130. 

8  Rusfs  Mag.,  1833 ;  Dkt.  EncycL,  he.  cit. 
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of  the  special  indications  of  diverticulum  is  that  the  regurgitation  does 
not  take  place  until  several  hours  after  a  meal.  As  the  sac  enlarges  there 
may  be  less  and  less  complaint  of  dysphagia,  because  it  becomes  able  to 
contain  larger  quantities  of  food.  At  the  same  time  it  may  so  compress 
the  main  tube  as  to  occlude  its  calibre  and  prevent  access  of  food  to  the 
stomach. 

The  symptoms  of  annular  dilatation  are  similar  to  those  of  stricture 
with  retention  of  food  above  it,  the  regurgitation  usually  following  deglu- 
tition more  quickly. 

In  some  cases  of  dilatation,  circumscribed  and  general,  food  is  some- 
times retained  for  an  entire  day  or  more  before  it  is  ejected.  The  de<;om- 
position  of  the  retained  food  usually  j)roduces  a  more  or  less  continuous 
foul  odor  from  the  mouth. 

The  course  of  the  affection  is  progressively  from  bad  to  worse,  and 
entails  ultimate  emaciation.  Some  patients  succumb  early,  and  some 
live  to  advanced  age.  Perforation  of  the  oesophagus  ensues  in  some 
instances,  and  death  results  in  consequence  of  the  injuries  sustained  by 
perioesophageal  structures  by  the  escape  of  the  contents  of  the  oesophagus. 
Perforation  is  indicated  by  sudden  collapse  and  by  emphysema  from 
swallowed  air. 

Pathology  and  Morbid  Anatomy. — Dilatation  of  the  oesophagus 
is  either  general  or  partial,  according  as  it  takes  place  in  the  whole  or 
greater  portion  of  the  oesophagus  or  in  a  circumscribed  portion.  Partial 
dilatation  may  involve  the  entire  circumference  of  the  canal  (annular 
dilatation),  or  it  may  implicate  but  a  portion  of  the  wall,  which  becomes 
pouched  into  a  sac  externally  (diverticulum  or  saccular  dilatation). 

General  dilatation,  though  sometimes  congenital,  is,  as  mentioned 
under  Etiology,  more  frequently  the  mechanical  result  of  distension 
of  the  oesophagus  by  food  or  drink  prevented  from  ready  entrance  into 
the  stomach  by  a  constriction  at  the  cardiac  orifice.  This  form  of  dila- 
tation is  sometimes  discovered  as  a  post-mortem  curiosity.  The  muscles 
have  usually  undergone  great  hypertrophy,  and  the  mucous  membrane 
some  thickening  and  congestion,  with  erosions  and  sometimes  ulcerations, 
indicative  of  chronic  oesophagitis.  In  some  instances  all  the  coats  of  the 
oesophagus  have  undergone  hypertrophy.  The  dilatation  may  vary  from 
slight  enlargement  to  the  thickness  of  an  ordinary  man's  arm  or  larger 
(Rokitansky ') ;  in  rare  cases,  even  a  capacity  nearly  equal  to  that  of  the 
stomach  (Luschka^  and  others).     (See  Fig.  19.) 

The  oesophagus  is  usually  fusiform  or  spindle-shaped,  being  constricted 
at  those  portions  at  which  it  is  normally  slightly  constricted.  Some- 
times the  dilatation  takes  place  between  the  lobes  of  the  lungs  (Ray- 
mond ^). 

Annular  dilatation  is  usually  due  to  circumferential  distension  just 
above  a  stricture.  AVhen  not  due  to  stricture  its  seat  is  usually  just 
above  the  diaphragm,  where  the  oesophagus  is  normally  liable  to  con- 
striction. The  upper  portion  of  the  dilatation  is  larger  than  the  lower 
portion,  and  the  muscular  walls  are  usually  hypertrophied. 

Pouched  dilatation  (diverticulum)  is  usually  formed  chiefly  of  mucouH 
membrane  and  submucous  tissue  pushed  through  gaps  in  the  fibres  of  the 

»  Path.  Anat.  »  Arch,  far  Anat.,  etc.,  March,  1868,  p.  473. 

»  Oaz.  mid.  de  Paris,  1869,  No.  7,  p.  91. 
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Fig.  19. 


muscular  coat,  produced  by  distension.  It  sometimes  involves  the  entire 
coat  in  cases  in  which  the  oesophageal  wall  has  become  adherent  to  enlarged 
lymphatic  glands,  which  subse- 
quently undergo  subsidence  in 
volume  and  drag  the  adherent 
portion  of  the  wall  after  them 
(Rokitansky).  The  musculal' 
walls  are  then  usually  hypertro- 
phied,  the  mucous  membrane 
sometimes  hypertrophied,  some- 
times atrophied.  The  divertic- 
ulum is  usually  located  in  the 
upper  portion  of  the  oesophagus, 
just  below  the  inferior  constric- 
tor muscle  of  the  pharynx.  It 
may  thus  be,  in,  part,  a  pharyn- 
gocele  also.  It  may  be  located 
behind  the  point  of  bifurcation 
of  the  trachea  or  where  the 
oesophagus  is  crossed  by  the  left 
bronchus.  Its  direction  may  be 
to  the  left  side  in  the  upper  por- 
tion of  the  oesophagus,  to  the 
right  side,  or  upon  both  sides ;  but 
when  situated  lower  down  it  is 
usually  directed  backward,  be- 
tween the  posterior  wall  of  the 
tube  and  the  spinal  column. 
Hence  its  distension  with  food 
completely  blocks  up  the  calibre 
of  the  oesophagus.  The  orifice 
by  which  the  oesophageal  wall 
remains  in  communication  with 
the  pouch  is  round  or  elliptic  in 
shape  and  variable  in  size,  some- 
times being  about  an  inch  in  its 
long  diameter,  sometimes  much 
smaller.     The  size  of  the  diver- 


ticulum varies ;  a  common  size  is 


Fusiform  Dilatation  of  GEsophagus  (Luschka). 
Laryni ;  B,  Thyroid  gl^and ;  C,  Trachea ;  D,  CEsoph- 
agus: 


stomach. 


that  of  a  duck  egg,  but  the  size 
of  a  fist  has  been  attained.  Some- 
times the  diverticulum  drags  the 
oesophagus  out  of  position  and  forms  a  sort  of  blind  pouch  in  the  direct 
line  of  its  axis,  so  that  it  becomes  filled  with  food  which  fails  to  reach 
the  stomach.     Sometimes  there  are  several  dilatations. 

The  dilatations  become  enlarged  by  retention  of  food,  and  are  liable  to 
undergo  inflammation,  ulceration,  and  perforation. 

Diagnosis. — The  diagnosis  will  depend  upon  the  symptoms  of  dys- 
phagia, regurgitation,  and  so  on,  and  upon  the  evidence  furnished  by  aus- 
cultatory indications,  palpation  with  the  oesophageal  sound,  and,  in  some 
instances,  the  existence  of  a  tumor  in  the  neck,  enlarging  after  meals,  and 
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from  which  food  or  mucus  can  be  forced  up  into  the  pharynx  by  pressure 
externally. 

Stethoscopic  auscultation  of  the  oesophagus  during  the  deglutition  of 
water  indicates  an  alteration  in  the  usual  form  of  the  gulp,  which  seems 
to  trickle  rapidly  in  a  larger  or  smaller  stream  according  to  the  degree 
of  dilatation.  If  the  dilatation  be  annular  and  located  high  up,  ausculta- 
tion is  said  to  give  the  impression  of  a  general  sprinl^ing  of  fluid  deflected 
from  its  course.  The  peculiar  gurgle  is  often  audible  without  the  aid  of 
stethoscopy.  Palpation  with  the  oesophageal  bougie  is  competent  to  reveal 
the  existence  of  a  large  sac  by  the  facility  with  which  the  terminal 
extremity  of  the  sound  can  be  moved  in  the  cavity.  In  the  case  of  a 
diverticulum,  however,  the  sound  may  glide  past  the  mouth  of  the  pouch 
without  entering  it,  although  arrested  at  the  bottom  of  the  sac  in  most 
instances. 

In  annular  dilatation  any  constriction  below  it  is  usually  perceptible  to 
the  touch  through  the  sound ;  but,  on  the  other  hand,  the  ready  passage 
of  the  bougie  into  the  stomach,  while  excluding  stricture,  does  not  posi- 
tively disprove  the  existence  of  a  circumscribed  dilatation.  If  high  up, 
the  dilatation  may  be  detected  externally  by  its  enlargement  when  filled 
with  food  after  a  meal,  and  the  subsidence  of  tumefaction  when  the  sac  is 
emptied  by  pressure  from  without,  or  by  regurgitation.  If  the  dilatation 
occupy  a  position  which  exercises  compression  of  the  trachea,  dyspnoea 
will  ensue  when  it  is  distended.  The  intermittence  of  the  tumefaction 
serves  to  differentiate  the  swelling  from  abscess  or  morbid  growth.  From 
aneurism  of  the  aorta,  which  it  may  simulate  (Davy^),  it  is  to  be  dis- 
criminated by  absence  of  the  usual  stethoscopic  and  circulatory  manifesta- 
tions. The  diagnosis  of  congenital  dilatation  is  based  upon  a  history  of 
difficulty  in  deglutition  dating  from  the  earliest  period  of  recollection. 

Prognosis. — The  prognosis  is  not  favorable  in  any  given  case  unless 
the  cause  can  be  removed,  and  not  even  then  unless  food  can  be  prevented 
from  accumulating  in  the  distended  portion  of  the  tube.  Nevertheless, 
cases  sometimes  go  on  into  advanced  age.  On  the  other  hand,  they  may 
terminate  fatally  within  a  year  (Lindau^).  The  danger  of  perforation 
adds  additional  gravity  to  the  prognosis,  for  life  may  be  suddenly  lost  by 
this  accident.  J3eath  usually  takes  place  by  inanition.  A  case  of  death 
by  suffocation  has  been  recorded,  attributed  to  the  pressure  of  the  dis- 
tended oesophagus  upon  the  intrathoracic  vessels  (Hannay^). 

Treatment. — If  the  dilatation  be  due  to  stricture  or  to  an  impacted 
foreign  body,  the  treatment  should  be  directed  to  overcoming  the  one  and 
removing  the  other. 

General  dilatation  from  chronic  oesophagitis  requires  treatment  for  that 
disease. 

Much  depends  upon  preventing  the  accumulation  of  food  in  a  sac  or 
diverticle ;  the  best  means  of  accomplishing  which  is  the  systematic 
administration  of  all  nutriment  by  means  of  the  stomach-tube.  When 
this  is  not  advisable,  care  must  be  exercised  in  the  selection  of  such  food 
as  is  least  likely  to  irritate  the  parts  if  detained  in  the  pouch. 

*  Irtih  Hosp.  Qaz.,  1874,  p.  129;  Med.  Press  and.  Circular,  May,  1874. 

«  Casper's  WocftenschHft,  1840,  No.  22;  Arch.  ghi.  de  Mid.,  1841,  p.  498;  Diet,  dt  Mid 
et  de  Chir.,  xxiv.  p.  410. 

•  Edini.  Med.  and  Surg.  Joum.^  July  1,  1833. 
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As  far  as  general  treatment  is  concerned,  stimulants  are  usually  indi- 
cated, as  the  patients  become  much  reduced.  If  paralysis  of  the  muscular 
coat  of  the  oesophagus  is  believed  to  exist,  the  administration  of  prepara- 
tions of  phosphorus  and  of  strychnine  are  indicated  on  general  principles 
of  therapeutics.  Stimulation  of  muscular  contractility  by  the  oesophageal 
electrode  has  been  recommended,  but  the  prospects  of  success  hardly 
justify  the  risks  of  serious  injury  in  the  domain  of  the  pneumoffastrio 
nerve. 

It  has  not  yet  been  determined  whether  surgical  procedures  are  com- 
petent to  relieve  dilatation.  In  cases  of  pouched  dilatation  high  up  it 
would  not  be  difficult,  as  suggested  by  Michel,^  to  expose  the  sac  and 
excise  it  in  such  a  manner  that  the  sutures  uniting  the  walls  of  the 
oesophagus  shall  occupy  the  site  of  the  mouth  of  the  diverticulum,  and, 
thus  obliterating  it  by  cicatrization,  restore  the  normal  path  of  the  food 
from  the  pharynx  to  the  oesophagus.  Gastrostomy,  too,  should  hold  out 
some  hope  of  rescue,  no  matter  what  portion  of  the  oesophagus  be 
dilated. 

^  Diet.  Encyclop.,  xiv.  p.  465. 


FUJfCTIONAL  AND   INFLAMMATORY   DIS- 
EASES  OF  THE   STOMACH. 

By  SAMUEL  G.  ARMOR,  M.D.,LL.D. 


Piinctional  Dyspepsia  (Atonic  Dyspepsia,  Indigestion). 

To  difficulty  in  the  physiological  process  of  digestion  the  familiar 
name  of  dyspepsia  has  been  given,  while  to  a  merely  disturbed  condition 
of  the  function  the  term  indigestion  is  more  frequently  applied.  This 
distinction,  difficult  at  all  times  to  make,  may  appear  more  arbitrary 
than  real ;  and  inasmuch  as  it  involves  no  important  practical  point,  the 
author  of  the  present  article  will  use  the  terms  interchangeably  as  indi- 
cating functional  disturbance  of  the  stomach — i.  e.  disturbance  of  the 
digestive  process  not  associated  with  changes  of  an  inflammatory  cha- 
racter, so  far  as  we  know. 

Since  it  is  one  of  the  most  common  of  all  complaints  from  its  associa- 
tion with  various  other  morbid  conditions,  the  term  is  not  unfrequently 
vaguely  employed.  It  is  difficult,  of  course,  to  define  a  disease  whose 
etiology  is  so  directly  related  to  so  many  distinct  morbid  conditions. 
Indeed,  there  are  few  diseases,  general  or  local,  which  are  not  at  some 
time  in  their  history  associated  with  more  or  less  derangement  of  the 
digestive  process.  For  purposes  of  limitation,  therefore,  it  will  be  under- 
stood that  we  now  refer  to  chronic  functional  forms  of  indigestion  which 
depend  largely,  at  least,  on  a  purely  nervous  element,  and  for  this  reason 
are  not  infrequently  described  as  sympathetic  dyspepsia.  Doubt  has 
been  expressed  as  to  whether  such  forms  of  disease  ever  exist,  but  that 
we  encounter  purely  functional  forms  of  dyspepsia,  corresponding  to  the 
dyspepsia  apyretica  of  Broussais,  would  appear  to  be  a  well-recognized 
clinical  fact. 

What  the  precise  relation  is  between  digestive  disturbances  and  the 
nervous  system  we  may  not  fully  understand,  no  more  than  we  under- 
stand how  a  healthy  condition  of  nervous  endowment  is  essential  to  all 
vital  processes.  Even  lesions  of  nutrition  are  now  known  to  depend 
upon  primary  disturbance  of  nervous  influence.  This  is  seen  in  certain 
skin  diseases,  such  as  herpes  zoster,  which  closely  follows  the  destruction 
of  certain  nerves.  And  it  is  well  known  that  injury  of  nerve-trunks  is 
not  unfrequently  followed  by  impaired  nutrition  and  failure  in  repara- 
tive power  in  the  parts  to  which  such  nerves  are  distributed.  Indeed, 
so  marked  is  the  influence  of  the  nervous  system  over  the  nutritive 
operations  that  the  question  has  been  considered  as  to  whether  there  are 
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trophic  nerves  distributed  to  tissue-elements  themselves  whose  special 
function  is  to  keep  these  elements  in  a  healthy  state  of  nutrition.  The 
proof,  at  least,  that  the  digestive  process  is,  in  some  unexplained  way, 
under  the  immediate  influence  of  the  nervous  system,  either  cerebro-spi- 
nal  or  trophic,  is  both  varied  and  abundant.  The  digestive  secretions  are 
known  to  be  the  products  of  living  cells  which  are  abundantly  supplied 
with  nerve-fibres,  and  we  can  readily  believe  that  the  potential  energy  of 
this  cell-force  is  probably  vital  and  trophic.  At  any  rate,  it  is  unknoAvn 
in  the  domain  of  ordinary  chemistry.  The  digestive  ferments,  as  clearly 
pointed  out  by  Roberts,  are  the  direct  products  of  living  cells.  Their 
mode  of  action,  he  claims,  bears  no  resemblance  to  that  of  ordinary 
chemical  affinity.  It  has  a  distinctly  physiological  character.  Nor  do 
they  derive  their  vital  endowments  from  material  substances.  ^^They 
give  nothing  material  to,  and  take  nothing  from,  the  substances  acted 
on.  The  albuminoid  matter  which  constitutes  their  mass  is  evidently  no 
more  than  the  material  substance  of  a  special  kind  of  enei-gy — -just 
as  the  steel  of  a  magnet  is  the  material  substratum  of  the  magnetic 
energy,  but  is  not  itself  that  energy  ^'  (Roberts).  That  this  living  cell- 
force  is  partly,  at  least,  derived  from  the  nervous  system  is  clear  from 
the  well-known  effects  of  mental  emotion,  such  as  acute  grief,  despair, 
etc.,  in  putting  an  immediate  stop  to  the  digestive  process.  Experiments 
on  the  lower  animals  have  also  shown  the  direct  influence  of  the  nervous 
system  over  gastric  secretion.  Wilson  Philip  showed  by  various  experi- 
ments on  rabbits  and  other  animals  that  if  the  eighth  pair  of  nerves  be 
divided  in  the  neck,  any  food  which  the  creatures  may  afterward  eat 
remains  in  the  stomach  undigested,  and  after  death,  when  the  nerve  has 
been  divided,  the  coats  of  the  stomach  are  not  found  digested,  however 
long  the  atiimal  may  have  been  dead.  Bernard  also  excited  a  copious 
secretion  by  galvanization  of  the  pneumogastric,  and  by  section  of  the 
same  nerve  stopped  the  process  of  digestion  and  produced  "  pallor  and 
flaccidity  of  the  stomach."  Recently  doubt  has  been  thrown  on  these 
statements  of  Bernard  and  Frerichs.  Goltz  concludes,  from  observations 
made  oil  frogs,  that  nerve-ganglia,  connected  by  numerous  intercommuni- 
cating bundles  of  nerve-fibres,  exist  in  the  walls  of  the  stomach,  the  irri- 
tation of  which  gives  rise  to  local  contractions  and  peristaltic  movements 
of  the  stomach,  and  that  these  ganglia  influence  the  gastric  secretion. 
However  this  may  be,  it  still  remains  true  that  these  gastric  ganglia  are 
in  connection,  through  the  vagi,  with  the  medulla  oblongata,  and  are  thus 
influenced  by  the  cerebro-spinal  nerve-centres.  And  clinical  observation 
confirms  what  theoretical  considerations  would  suggest.  Thus,  strong 
mental  impressions  are  known  to  produce  sudden  arrest  of  secretion,  and 
that  which  arrests  secretion  may,  if  continued,  lead  to  perversion  of  the 
same. 

Impressions  made  upon  the  nerves  of  special  sense  are  also  known  to 
affect  the  salivary  and  gastric  secretions.  The  flow  of  saliva  is  stimulated 
by  the  sight,  the  smell,  the  taste,  and  even  thought,  of  food.  Bidder  and 
Schmidt  made  interesting  experiments  on  dogs  bearing  upon  this  point. 
They  ascertained  by  placing  meat  before  dogs  that  had  been  kept  fasting 
that  gastric  juice  was  copiously  effused  into  the  stomach.  Other  secre- 
tions are  known  to  be  similarly  affected.  Carpenter  by  a  series  of  well- 
observed  casps  has  shown  the  direct  influence  of  mental  conditions  on  the 
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mammary  secretion.  The  nervous  association  of  diabetes  and  chronic 
Bright's  disease  is  interesting  in  this  connection,  and  the  direct  nervous 
connection  betwixt  the  brain  and  the  liver  has  been  shown  by  numerous 
experiments.  It  is  maintained  by  modern  physiologists  that  "  the  liver — 
indeed  each  of  the  viscera — has  its  representative  area  in  the  brain,  just 
as  much  as  the  arm  or  leg  is  represented  in  a  distant  localized  area" 
(Hughlings  Jackson).  And  in  harmony  with  this  view^  Carpenter  long 
since  pointed  out  the  fact  that  if  the  volitional  direction  of  the  conscious- 
ness to  a  part  be  automatically  kept  up  for  a  length  of  time,  both  the 
functional  action  and  the  nutrition  of  the  part  may  suffer.  It  has  been 
described  by  him  as  expectant  attention,  and  it  has,  as  we  shall  see, 
importaut  practical  bearings  on  the  management  of  gastric  affections.- 
Sympathetic  disturbance  of  the  stomach  is  also  connected  with  direct 
disease  of  the  brain.  This  is  seen  in  cases  of  concussion.  The  almost 
immediate  effects  of  a  blow  are  nausea  and  vomiting,  and  the  same  thing 
is  observed  in  local  inflammation  of  the  meninges  of  the  brain. 

Many  forms  of  functional  dyspepsia  due  to  nervous  disturbance  of  a 
reflex  character  will  be  pointed  out  when  discussing  the  etiology  of  the 
disease. 

Etiology. — Among  the  agencies  affecting  the  digestive  process  in 
atonic  forms  of  dyspepsia  may  be  mentioned — 

First,  predisposing  causes ; 

Second,  exciting  causes. 

In  general  terms  it  may  be  said  that  all  conditions  of  depressed  vitality 
predispose  to  the  varied  forms  of  atonic  dyspepsia.  These  conditions  range 
through  an  endless  combination  of  causes,  both  predisposing  and  exciting. 
There  is  not  a  disturbed  condition  of  life,  extrinsic  or  intrinsic,  that  may 
not  contribute  to  this  end.  In  some  cases  it  may  be  the  effects  of  hot  and 
enerv^ating  climates ;  in  others  the  alterations  in  the  elementary  constit- 
uents of  the  blood  may  be  apparent ;  w^hile  in  still  others  the  cause  may 
be  exhausting  discharges,  hemorrhages,  profuse  suppuration,  venereal 
excesses,  sedentary  occupations,  and  long-continued  mental  and  moral 
emotions. 

Heredity  may  also  predispose  to  functional  dyspepsia.  Certain  faulty 
states  of  the  nervous  system  are  specially  liable  to  be  transmitted  from 
parent  to  oflfepring — not  always  in  the  exact  form  in  which  they  appeared 
in  the  parent,  but  in  forms  determined  by  the  individual  life  of  the  off- 
spring. For  obvious  reasons,  growing  out  of  our  modern  American  civ- 
ilization, the  inheritance  of  a  faulty  nervous  organization  is  apt  to  spend 
itself  upon  the  digestive  apparatus.  The  inordinate  mental  activity,  the 
active  competitions  of  life,  the  struggle  for  existence,  the  haste  to  get 
rich,  the  disappointments  of  failure, — all  contribute  to  this  end.  The 
general  tendency  of  American  life  is  also  in  the  direction  of  a  highly- 
developed  and  morbidly  sensitive  nervous  system,  and  functional  dyspep- 
sia is  a  natural  sequence  of  this.  The  symptoms  of  dyspepsia  thus  caused 
usually  manifest  themselves  at  an  early  period  of  life. 

Age  also  predisposes  to  weak  digestion.  The  stomach  becomes  weak  as 
age  advances,  in  common  with  all  the  functions  of  the  body,  and  conse- 
quent upon  this  weakness  there  is  diminished  excitability  of  the  gastric 
nerves,  with  diminished  muscular  action  of  the  walls  of  the  stomach  and 
deficient  secretion  of  the  gastric  juice.     Chronic  structural  changes  are 
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also  apt  to  occur  in  advanced  life.  The  gastric  glands  become  atrophied 
and  the  arteries  become  atheromatous,  so  that  with  symptoms  of  indigestion 
tJiere  are  often  associated  loss  of  consciousness  at  times,  vertigo,  irregular 
action  of  the  heart,  etc.  These  general  facts  have  an  important  bearing 
upon  the  hygienic  management  of  dyspepsia  in  the  aged.  They  require, 
as  a  rule,  less  food  than  the  young  and  vigorous.  In  times  when  famine 
was  more  frequent  than  now  it  was  found  that  the  older  a  human  being 
was,  the  better  deficiency  of  food  was  borne.  Hippocrates  tells  us,  in  his 
AphoinsmSj  that  old  men  suffer  least  from  abstinence.  Their  food  should 
be  such,  both  in  quantity  and  quality,  as  the  enfeebled  stomach  can  digest. 
There  is  less  demand  for  the  materials  of  growth,  and  consequently  for 
animal  food.  Moderate  quantities  of  alcohol,  judiciously  used,  are  also 
specially  adapted  to  the  indigestion  of  the  aged.  It  has  the  double  effect 
of  stimulating  the  digestive  process  and  at. the  same  time  checking  the 
activity  of  destructive  assimilation,  which  in  old  age  exhausts  the  vital 
force.  And  in  order  to  more  effectively  arrest  destructive  metamorphosis 
great  caution  should  be  taken  against  excessive  muscular  fatigue,  as  well 
as  against  sudden  extremes  of  temperature.  Loss  of  appetite  from  defi- 
cient formation  of  gastric  juice  is  a  common  symptom  in  old  age.  This 
is  not  often  successfully  treated  by  drugs,  and  yet  medicines  are  not  with- 
out value.  The  sesquicarbonate  of  ammonium  acts  as  a  stimulant  to  the 
mucous  membrane  and  to  the  vaso-motor  nerve,  and  in  this  way  becomes 
a  valuable  addition  to  the  simple  vegetable  bitters.  Dilute  hydrochloric 
acid  with  the  vegetable  bitters  may  also  be  tried.  Condiments  with  the  food 
directly  stimulate  the  action  of  the  enfeebled  stomach.  The  old  remedy 
of  mustard-seed  is  not  unfrequently  useful,  and  pepper,  cayenne,  horse- 
radish, and  curries  act  in  a  similar  manner  in  torpid  digestion.  And  in 
cases  of  great  exhaustion  associated  with  anaemia  benefit  may  be  derived 
from  small  doses  of  iron  added  to  tincture  of  columbo  or  gentian. 

Nor  should  it  be  forgotten  that  in  the  opposite  extreme  of  life  the 
digestive  capacity  is  extremely  limited.  The  infant's  digestion  is  readily 
disturbed  by  unsuitable  alimentation.  For  obvious  reasons  it  does  not 
easily  digest  starchy  substances.  The  diastasic  ferment  does  not  exist  in 
the  saliva  of  young  sucking  animals,  at  least  to  any  extent.  No  food 
is  so  suitable  for  early  infantile  life  as  the  mother's  milk,  provided  the 
mother  herself  is  healthy.  It  contains  in  an  easily  digestilile  form  all 
the  constituents  necessary  to  the  rapidly-growing  young  animal.  Van 
Helmont's  substitute  of  bread  boiled  in  beer  and  honey  for  milk,  or 
Baron  Liebig's  food  for  infants,  cannot  take  the  place  of  nature's  type 
of  food,  which  we  find  in  milk.  If  a  substitute  has  to  be  selected,  there 
is  nothing  so  good  as  cow's  milk  diluted  with  an  equal  quantity  of  soft 
water,  or,  what  in  many  cases  is  better,  barley-water,  to  which  may  be 
added  a  teaspoonful  of  powdered  sugar  of  milk  and  a  pinch  of  table-salt 
and  phosphate  of  lime.  Lime-water  may  be  added  with  advantage.  Dilu- 
tion of  alimentary  substances  is  an  important  condition  of  absorption  in 
the  infant  stomach. 

Anaemia  is  a  common  predisposing  cause  of  indigestion.  Indeed,  as 
a  widely-prevailing  pathological  condition  few  causes  stand  out  so 
prominent.  It  affects  at  once  the  great  nutritive  processes,  and  these 
in  turn  disturb  the  functional  activity  of  all  the  organs  of  the  body. 
Not  only  are   the   gastric   and   intestinal   glands   diminished   in   their 
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functional  activity  by  impoverished  or  altered  blood,  but  the  move- 
ments of  the  stomach  are  retarded  by  weakened  muscular  action.  It  is 
impossible  to  separate  altered  blood  from  perverted  tissue-structure  and 
altered  secretion.  Indigestion  produced  by  anaemia  is  difficult  of  treat- 
ment, on  account  of  the  complexity  of  the  pathological  conditions  usually 
present,  the  ansemia  itself  being  generally  a  secondary  condition.  Care- 
ful inquiry  should  be  made,  therefore,  into  the  probable  cause  of  the 
ansemia,  and  this  should,  if  possible,  be  removed  as  an  important  part  of 
the  treatment  of  the  dyspepsia.  Nothing  will  more  promptly  restore  the 
digestive  capacity  in  such  cases  than  good,  healthy,  well-oxidized  blood. 
Indeed,  healthy  blood  is  a  condition  precedent  to  the  normal  functional 
activity  of  the  stomach. 

To  these  general  predisposing  causes  may  be  add(!d  indigestion  occur- 
rmg  in  febrile  states  of  the  system.  The  cause  here  is  obvious.  In  all 
general  febrile  conditions  the  secretions  are  markedly  disturbed;  the 
tongue  is  dry  and  furred ;  the  urine  is  scanty ;  the  excretions  lessened ; 
the  bowels  constipated ;  and  the  appetite  gone.  The  nervous  system  also 
participates  in  tJie  general  disturbance.  In  this  condition  the  gastric 
juice  is  changed  both  quantitatively  and  qualitatively,  and  digestion,  as 
a  consequence,  becomes  weak  and  imperfect — a  fact  that  should  be  taken 
into  account  in  regulating  the  diet  of  febrile  patients.  From  mere  theo- 
retical considerations  there  can  be  no  doubt  that  fever  patients  are  often 
overfed.  To  counteract  the  relatively  increased  tissue-metamorphosis 
known  to  exist,  and  the  consequent  excessive  waste,  forced  nutrition  is 
frequently  resorted  to.  Then  the  traditional  saying  of  the  justly-cele- 
brated Graves,  that  he  fed  fevere,  has  also  rendered  popular  the  practice. 
Within  certain  bounds  alimentation  is  undoubtedly  an  important  part 
of  the  treatment  of  all  the  essential  forms  of  fever.  But  if  more  food 
is  crowded  upon  the  stomach  than  can  be  digested  and  assimilated, 
it  merely  imposes  a  burden  instead  of  supplying  a  want.  The  excess 
of  food  beyond  the  digestive  capacity  decomposes,  giving  rise  to  fetid 
gases,  and  often  to  troublesome  intestinal  complications.  The  true 
mode  of  restoring  strength  in  such  cases  is  to  administer  only  such 
quantities  of  food  as  the  patient  is  capable  of  digesting  and  assimilating. 
To  this  end  resort  has  been  had  to  food  in  a  partially  predigested  state, 
such  as  peptonized  milk,  milk  gruel,  soups,  jellies,  and  beef-tea;  and 
clinical  experience  has  thus  far  shown  encouraging  results  from  such 
nutrition  in  the  management  of  general  fevei's.  In  these  febrile  condi- 
tions, and  in  all  cases  of  general  debility,  the  weak  digestion  does  not 
necessarily  involve  positive  disease  of  the  stomach,  for  by  regulating  the 
diet  according  to  the  digestive  capacity  healthy  digestion  may  be  obtained 
for  an  indefinite  time. 

Exhaustion  of  the  nerves  of  organic  life  strongly  predisposes  to  the 
atonic  forms  of  dyspepsia.  We  have  already  seen  how  markedly  the 
digestive  process  is  influenced  by  certain  mental  states,  and  it  is  a  well- 
recognized  fact  that  the  sympathetic  system  of  nerves  is  intimately 
associated  with  all  the  vegetative  functions  of  the  body.  Without  a 
certain  amount  of  nervous  energy  derived  from  tliis  portion  of  the 
nervous  system,  there  is  failure  of  'the  two  most  important  conditions 
of  digestion — viz.  muscular  movements  of  the  stomach  and  healthy 
secretion  of  gastric  juice.      This  form  of  indigestion   is    peculiar    to 
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the  ill-fed  and  badly-nourished.  It  follows  in  the  wake  of  privation 
and  want,  and  is  often  seen  in  the  peculiarly  careworn  and  sallow  classes 
who  throng  our  public  dispensaries.  In  this  dyspepsia  of  exhaustion  the 
solvent  power  of  the  stomach  is  so  diminished  that  if  food  is  forced  upon 
the  patient  it  is  apt  to  be  followed  by  flatulence,  headache,  uneasy  or 
painful  sensations  in  the  stomach,  and  sometimes  by  nausea  and  diarrhoea. 
It  is  best  treated  by  improving  in  every  possible  way  the  general  system 
of  nutrition,  and  by  adapting  the  food,  both  in  quantity  and  quality,  to 
the  enfeebled  condition  of  the  digestive  powers.  Hygienic  measures 
are  also  of  great  importance  in  the  management  of  this  form  of  dys- 
pepsia, and  especially  such  as  restore  the  lost  energy  of  the  nervous 
system.  If  it  occur  in  badly-nourished  persons  who  take  little  outdoor 
exercise,  the  food  should  be  adapted  to  the  feeble  digestive  power.  It 
should  consist  for  a  time  largely  of  milk  and  eggs,  oatmeal,  peptonized 
milk  gruels,  stale  bread ;  to  which  should  be  added  digestible  nitrogenous 
meat  diet  in  proportion  to  increased  muscular  exercise.  Systematic  out- 
door exercise  should  be  insisted  upon  as  a  sine  qua  non.  Much  benefit 
may  be  derived  from  the  employment  of  electric  currents,  and  hydro- 
therapy has  also  given  excellent  results.  If  the  indigestion  occur  in  the 
badly-fed  outdoor  day-laborer,  his  food  should  be  more  generous  and 
mixed.  It  should  consist  largely,  however,  of  digestible  nitrogenous 
food,  and  meat,  par  excellence,  should  be  increased  in  proportion  to  the 
exercise  taken.  Medicinally,  such  cases  should  be  treated  on  general 
principles.  Benefit  may  be  derived  from  the  mineral  acids  added  to 
simple  bitters,  or  in  cases  of  extreme  nervous  prostration  small  doses 
of  nux  vomica  are  a  valuable  addition  to  dilute  hydrochloric  acid.  The 
not  unfrequent  resort  to  phosphorus  in  such  cases  is  of  more  than  doubt- 
ful utility.  Some  interesting  contributions  have  been  recently  made  to 
this  subject  of  gastric  neuroses  by  Buchard,  S6e,  and  Mathieu.  Buchard 
claims  that  atonic  dilatation  of  the  stomach  is  a  very  frequent  result  of 
an  adynamic  state  of  the  general  system.  He  compares  it  to  certain 
forms  of  cardiac  dilatation — both  expressions  of  myasthenia.  It  may 
result  from  profound  anaemia  or  from  psychical  causes.  Mathieu  regards 
mental  depression  as  only  second  in  frequency.  Much  stress  is  laid  upon 
poisons  generated  by  fermenting  food  in  the  stomach  in  such  cases.  It 
may  cause  a  true  toxaemia,  just  as  renal  diseases  give  rise  to  ursemia. 
Of  course  treatment  in  such  cases  must  be  addressed  principally  to  the 
general  constitution. 

But  of  all  predisposing  causes  of  dyspepsia,  deficient  gastric  secre- 
tion, with  resulting  fermentation  of  food,  is  perhaps  the  most  prev- 
alent. It  is  true  this  deficient  secretion  may  be,  and  often  is,  a  sec- 
ondary condition ;  many  causes  contribute  to  its  production ;  but  still, 
the  practical  fact  remains  that  the  immediate  cause  of  the  indiges- 
tion is  disproportion  between  the  quantity  of  gastric  juice  secreted  and 
the  amount  of  food  taken  into  the  stomach.  In  all  such  cases  we  have 
what  is  popularly  known  as  torpidity  of  digestion,  and  the  condition 
described  is  that  of  atony  of  the  stomach.  The  two  main  constituents 
of  gastric  juice — namely,  acid  and  pepsin — may  be  deficient  in  quantity 
or  disturbed  in  their  relative  proportions.  A  certain  amount  of  acid  is 
absolutely  essential  to  the  digestive  process,  while  a  small  amount  of 
pepsin  may  be  sufficient  to  digest  a  large  amount  of  albuminoid  food. 
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Pure  unmixed  gastric  juice  was  first  analyzed  by  Bidder  and  Schmidt. 
The  mean  analyses  of  ten  specimens  free  from  saliva,  procured  from 
dogs,  gave  the  following  results: 

GcLstrie  Juice  of  a  Dog, 

Water 97J'..06 

Solids 26.94 

Containing — Peptone  and  pepsin 17.19 

Free  hydrochloric  acid 3.05 

Alkaline  chlorides 4.26 

Ammonium  chloride 0.47 

Chlorine 5.06 

r  Lime 1.73 

Phosphates  \  Magnesia  . 0.23 

(Iron 0.08 

They  proved  by  the  most  careful  analyses  that  fresh  gastric  juice  contains 
only  one  mineral  acid — namely,  hydrochloric ;  since  which  time  Richet 
has  been  able  to  prove  that  "  this  acid  does  not  exist  in  a  free  state,  bul 
in  loose  combination  with  an  organic  substance  known  as  lucin,''  the 
chloride  of  lucin.  And  just  here  the  curious  and  puzzling  question 
arises  as  to  the  secretion  of  a  mineral  acid  from  alkaline  blood.'  Ewald, 
the  distinguished  lecturer  in  the  Royal  University  of  Berlin,  tells  us 
that  *^a  brilliant  experiment  of  Maly's  has  thrown  unexpected  light 
upon  this.  There  are  fluids  of  alkaline  reaction  which  may  contain  two 
acid  and  alkaline  mutually  inoffensive  salts,  but  still  have  an  alkaline 
reaction,  because  the  acid  reaction  is  to  a  certain  extent  eclipsed;  for 
instance,  a  solution  of  neutral  phosphate  of  soda  (NagH.P.O^)  and  acid 
phosphate  of  soda  (NaHgjPO^)  is  alkaline.  Such  a  solution  placed  in  a 
dialyzer  after  a  short  time  gives  up  its  acid  salt  to  the  surrounding  dis- 
tilled water,  and  one  has  in  the  dialyzer  an  alkaline  fluid  outside  an  acid 
fluid."  He  thus  proved  that  the  acid  phosphate  of  sodium  is  present  in 
the  blood  in  spite  of  its  alkaline  reaction. 

Lack  of  the  normal  amount  of  the  gastric  secretion  must  be  met  by 
restoring  the  physiological  conditions  upon  which  the  secretion  depends. 
In  the  mean  time,  hydrochloric  and  lactic  acids  may  be  tried  for  the  pur- 
pose of  strengthening  the  solvent  powers  of  the  gastric  secretion. 

ExcmxQ  Causes. — The  immediate  causes  of  dyspepsia  are  such  as 
act  more  directly  on  the  stomach.  They  embrace  all  causes  which  pro- 
duce conditions  of  gastric  catarrh,  such  as  excess  in  eating  and  drinking, 
imperfect  mastication  and  insalivation,  the  use  of  indigestible  or  unwhole- 
some food  and  of  alcohol,  the  imperfect  arrangement  of  meals,  over-drug- 
ging, etc. 

Of  exciting  causes,  errors  of  diet  are  amongst  the  most  constantly  oper- 
ative, and  of  these  errors  excess  of  food  is  doubtless  the  most  common. 
The  influence  of  this  as  an  etiological  factor  in  derangement  of  digestion 
can  scarcely  be  exaggerated.  In  very  many  instances  more  food  is  taken 
into  the  stomach  than  is  actually  required  to  restore  tissue- waste,  and  the 
effects  of  such  excess  upon  the  organism  are  as  numerous  as  they  are 
hurtful.  Indeed,  few  elements  of  disease  are  more  constantly  operative 
in  a  great  variety  of  ailments.  In  the  first  place,  if  food  be  intro- 
duced into  the  stomach  beyond  tissue-requirements,  symptoms  of  indi- 
gestion at  once   manifest  themselves.      The  natural    balance    betwixt 
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supply  and  demand  is  disturbed;  the  general  nutrition  of  the  body 
is  interfered  with ;  local  disturbances  of  nutrition  follow ;  and  mal- 
products  of  digestion  find  their  way  into  the  blood.  Especially  is  this 
the  case  when  the  excessive  amount  of  food  contains  a  disproportionate 
amount  of  nitrogenous  matter.  All  proteid  principles  require  a  consid- 
erable amount  of  chemical  alteration  before  they  are  fitted  for  the  meta- 
bolic changes  of  the  organism ;  tlie  processes  of  assimilative  conversion 
are  more  complex  than  those  undergone  by  fats  and  amyloids ;  and  it 
follows  that  there  is  proportional  danger  of  disturbance  of  these  pro- 
cesses from  overwork.  Moreover,  if  nitrogenous  food  is  in  excess  of 
tissue-requirement,  it  undergoes  certain  oxidation  changes  in  the  blood 
without  becoming  previously  woven  into  tissue,  with  resulting  com- 
pounds which  become  positive  poisons  in  the  economy.  The  kidneys 
and  skin  are  largely  concerned  in  the  elimination  of  these  compounds, 
and  the  frequency  with  which  these  organs  become  diseased  is  largely 
due,  no  doubt,  to  the  excessive  use  of  unassimilated  nitrogenous  food. 
Then,  again,  if  food  be  introduced  in  excess  of  the  digestive  capacity,  the 
undigested  portion  acts  directly  upon  the  stomach  as  a  foreign  body,  and 
in  undergoing  decomposition  and  putrefying  changes  frets  and  irritates 
the  mucous  membrane.  It  can  scarcely  be  a  matter  of  doubt  that  large 
groups  of  diseases  have  for  their  principal  causes  excess  of  alimentation 
beyond  the  actual  requirements  of  the  system.  All  such  patients  suffer 
from  symptoms  of  catarrhal  indigestion,  such  as  gastric  uneasiness,  head- 
ache, vertigo,  a  general  feeling  of  lassitude,  constipation,  and  high-colored 
urine  with  abundant  urates,  together  with  varied  skin  eruptions.  Such 
cases  are  greatly  relieved  by  reducing  the  amount  of  food  taken,  especially 
nitrogenous  food,  and  by  a  systematic  and  somewhat  prolonged  course  of 
purgative  mineral  waters.  Europe  is  especially  rich  in  these  springs. 
The  waters  of  Carlsbad,  Ems,  Seltzer,  Friedrichshall,  and  Marienbad, 
and  many  of  the  alkaline  purgative  waters  of  our  own  country,  not 
unfrequently  prove  valuable  to  those  who  can  afford  to  try  them,  and 
their  value  shows  how  often  deranged  primary  assimilation  is  at  the 
foundation  of  many  human  ailments.  The  absurd  height  to  which  so- 
called  restorative  medicine  has  attained  within  the  last  twenty  years  or 
more  has  contributed  largely  to  the  production  of  inflammatory  forms  of 
indigestion,  with  all  the  evil  consequences  growing  out  of  general  deranged 
nutrition. 

The  use  of  indigestible  and  unwholesome  food  entails  somewhat  the 
same  consequences.  This  may  consist  in  the  use  of  food  essentially 
unhealthy  or  indigestible,  or  made  so  by  imperfect  preparation  (cooking, 
etc.).  Certain  substances  taken  as  food  cannot  be  dissolved  by  the  gastric 
or  intestinal  secretions :  the  seeds,  the  skins,  and  rinds  of  fruit,  the  husks 
of  corn  and  bran,  and  gristle  and  elastic  tissue,  as  well  as  hairs  in  animal 
food,  are  thrown  off  as  they  are  swallowed,  and  if  taken  in  excess  they 
mechanically  irritate  the  gastro-intestinal  mucous  membrane  and  excite 
symptoms  of  acute  dyspepsia,  and  not  unfrequently  give  rise  to  pain  of 
a  griping  character  accompanied  by  diarrhoea.  Symptoms  of  acute  dys- 
pepsia also  frequently  follow  the  ingestion  of  special  kinds  of  food,  such 
as  mushrooms,  shellfish,  or  indeed  fish  of  any  kind;  and  food  not 
adapted  to  the  individual  organism  is  apt  to  excite  dyspeptic  symptoms. 
Appetite  and  digestion  are  also  very  much  influenced  by  the  life  and 
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habits  of  the  individual.  The  diet,  for  instance,  of  bodily  labor  should 
consist  largely  of  digestible  nitrogenous  food,  and  meat,  par  excellence, 
should  be  increased  in  proportion  as  muscular  exercise  is  increased.  For 
all  sorts  of  muscular  laborers  a  mixed  diet  is  best  in  which  animal  food 
entiers  as  a  prominent  ingredient.  Thus,  it  has  been  found,  according  to 
the  researches  of  Chambers,  that  in  forced  military  marches  meat  extract 
has  greater  sustaining  properties  than  any  other  kind  of  food.  But  with 
those  who  do  not  take  much  outdoor  exercise  the  error  is  apt  to  be,  as 
already  pointed  out,  in  the  direction  of  over-feeding.  It  carinot  be 
doubted  at  the  present  time  that  over-eating  (gluttony)  is  one  of  our 
popular  vices.  Hufeland  says :  "  In  general  we  find  that  men  who  live 
sparingly  attain  to  the  greatest  age."  While  preventive  medicine  in  the 
way  of  improved  hygiene — better  drainage,  better  ventilation,  etc. — is 
contributing  largely  to  the  longevity  of  the  race,  we  unfortunately 
encounter  in  more  recent  times  an  antagonizing  influence  in  the  elegant 
art  of  cookery.  Every  conceivable  ingenuity  is  resorted  to  to  tempt 
men  to  eat  more  than  their  stomachs  can  properly  or  easily  digest  or 
tissue-changes  require.  The  injurious  consequences  of  such  over-feeding 
may  finally  correct  itself  by  destroying  the  capacity  of  the  stomach  to 
digest  the  food. 

But,  on  the  other  hand,  in  many  nervous  forms  of  dyspepsia  the  weak 
stomach  is  not  unfrequently  made  weaker  by  severely  restricted  regimen, 
and  especially  is  this  the  case  with  mental  workers.  Theoretical  and 
fanciful  considerations  sometimes  lead  to  physical  starvation.  This  is 
apt  to  be  the  case  with  dyspeptics.  Men  who  toil  with  their  brain 
rather  than  their  muscles,  whether  dyspeptic  or  not,  require  good, 
easily-digested  mixed  diet.  It  is  a  popular  error  to  suppose  that  drugs 
can  take  the  place  of  such  food,  especially  drugs  which  are  supposed  to 
have  a  reconstructive  influence  over  the  nervous  system,  such  as  iron  and 
phosphorus.  The  expression  of  Biichner,  "  No  thinking  without  phos- 
phorus,'^ captivating  to  theoretical  minds,  has  gained  much  notoriety,  and 
has  doubtless  led  to  the  excessive  use  of  that  drug  in  nervous  forms  of  indi- 
gestion. There  never  was  a  period  when  phosphorus  was  so  univei-sally 
prescribed  as  the  present.  It  enters  into  endless  combinations  with  so- 
called  nerve-tonics.  Of  the  injurious  influence  of  the  drug  in  many  cases 
of  functional  indigestion  there  can  be  no  doubt;  and  the  statement  itself,  so 
often  quoted,  that "  the  amount  of  phosphorus  in  the  blood  passing  through 
the  brain  bears  an  exact  proportion  to  the  intensity  of  thought,"  is  calcu- 
lated to  mislead.  T.  K.  Chambers,  author  of  the  excellent  Manual  of  Did, 
makes  the  statement  that  "  a  captive  lion,  tiger,  leopard,  or  hare  assim- 
ilates and  parts  with  a  greater  amount  of  phosphorus  than  a  hard-think- 
ing man ;  while  the  beaver,  noted  for  its  power  of  contrivance,  excretes 
so  little  phosphorus  that  chemical  analysis  cannot  find  it  in  its  excreta." 
In  the  wonderful  adaptations  and  regulative  mechanisms  of  nature  we 
may  trust  largely  to  the  natural  law  of  supply  and  demand  in  maintain- 
ing a  proper  equilibrium.  It  may  be  doubted,  indeed,  whether  we 
require  at  any  time  more  phosphorus  for  brain-  and  nerve-tissue  than 
can  be  found  in  such  food  as  contains  digestible  phosphatic  salts.  The 
natural  demand  for  food  grows  out  of  healthy  tissue-change.  An  appe- 
tite to  be  healthy  should  commence  in  processes  outside  of  the  stomach. 

Food  may  also  be  introduced  into  the  stomach  in  an  undigestible  form 
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from  defects  of  t-ookery.  The  process  of  cooking  food  produces  certain 
>vell-known  chemical  changes  in  alimentary  substances  which  render 
them  more  digestible  than  in  the  uncooked  state.  By  the  use  of  fire  in 
cooking  his  food  new  sources  of  strength  have  been  opened  up  to  man 
which  have  doubtless  contributed  immeasurably  to  his  physical  develop- 
ment, and  has  led  to  his  classification  as  the  cooking  animal.  With 
regard  to  most  articles  the  practice  of  cooking  his  food  beforehand  is 
wellnigh  universal ;  and  especially  is  this  the  case  with  all  farinaceous 
articles  of  food.  The  gluten  of  wheat  is  almost  indigestible  in  the 
uncooked  state.  By  the  process  of  cooking  the  starchy  matter  of  the 
grain  is  not  only  liberated  from  its  protecting  envelopes,  but  it  is  con- 
verted into  a  gelatinous  condition  which  readily  yields  to  the  diastasic 
ferments.  Roberts,  in  his  lectures  on  the  Digestive' Ferments,  points  out 
the  fact  that  when  men  under  the  stress  of  circumstances  have  been 
compelled  to  subsist  on  uncooked  grains  of  the  cereals,  they  soon  fell 
into  a  state  of  inanition  and  disease. 

Animal  diet  is  also  more  easily  digested  in  the  cooked  than  in  the 
raw  state.  The  advantage  consists  chiefly  in  the  effects  of  heat  on  the 
connective  tissue  and  in  the  separation  of  the  muscular  fibre.  In ,  this 
respect  cooking  aids  the  digestive  process.  The  gastric  juice  cannot  get 
at  the  albumen-containing  fibrillse  until  the  connective  tissue  is  broken 
up,  removed,  or  dissolved.  Hot  water  softens  and  removes  this  connec- 
tive tissue.  Hence  raw  meat  is  less  easily  digestible.  Carnivorous  ani- 
mals, that  get  their  food  at  long  intervals,  digest  it  slowly.  By  cutting, 
bruising,  and  scraping  meat  we  to  a  certain  extent  imitate  the  process  of 
cooking.  In  many  cases,  indeed,  ill-nourished  children  and  dyspeptics 
digest  raw  beef  thus  comminuted  better  than  cooked,  and  it  is  a  matter 
of  observation  that  steamed  and  underdone  roast  meats  are  more  digest- 
ible than  when  submitted  to  greater  heat. 

Some  interesting  observations  have  been  made  by  Roberts  on  the  effects 
of  the  digestive  ferments  on  cooked  and  uncooked  albuminoids.  He 
employed  in  his  experiments  a  solution  of  egg  albumen  made  by  mixing 
white  of  egg  with  nine  times  its  volume  of  water.  "This  solution," 
says  Roberts,  "when  boiled  in  the  water-bath  does  not  'coagulate  nor 
sensibly  change  its  appearance,  but  its  behavior  with  the  digestive  fer- 
ments is  completely  altered.  In  the  raw  state  this  solution  is  attacked 
very  slowly  by  pepsin  and  acid,  and  pancreatic  extract  has  no  effect  on 
it ;  but  after  being  cooked  in  the  water-bath  the  albumen  is  rapidly  and 
entirely  digested  by  artificial  gastric  juice,  and  a  moiety  of  it  is  rapidly 
digested  by  pancreatic  extract." 

It  is  a  mistake,  however,  to  suppose  that  cooking  is  equally  necessary 
for  all  kinds  of  albuminoids.  The  oyster,  at  least,  is  quite  exceptional, 
for  it  contains  a  digestive  ferment^ — the  hepatic  diastase — which  is  wholly 
destroyed  by  cooking.  Milk  may  be  indifferently  used  either  in  the  cooked 
or  uncooked  state,  and  fruits,  which  owe  their  value  chiefly  to  sugar,  are 
not  altered  by  cooking. 

The  object  in  introducing  here  these  remarks  on  cooking  food  is  to 
shoNv  that  it  forms  an  important  integral  part  of  the  work  of  digestion, 
and  has  a  direct  bearing  on  the  management  of  all  forms  of  dyspepsia. 

Haste  in  eating,  with  imperfect  mastication,  is  a  common  cause  of 
indiirestion  in  this  country.     Mastication  is  the  first  step  in  the  digestive 
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process.  It  is  important,  therefore,  that  we  have  good  teeth  and  that  we 
take  time  to  thoroughly  masticate  our  food,  for  by  so  doing  we  prepare 
it  for  being  acted  upon  by  the  juices  of  the  stomach.  Time  is  also  neces- 
sary, in  order  that  the  salivary  secretion  may  be  incorporated  with  the 
alimentaiy  substances.  By  the  salivary  diastase  starch  is  converted  into 
sugar  and  albuminoids  are  prepared  for  the  action  of  the  gastric  juice. 
If  these  changes  take  place  imperfectly,  the  stomach  can  scarcely  regain 
in  gastric  digestion  what  was  lost  in  imperfect  mastication  and  insali- 
vation.  Haste  in  eating  is  one  of  the  American  vices.  It  grows  out  of 
the  temperament  of  our  people.  We  are  jealous  of  lost  time,  and  unfor- 
tunately this  time  is  too  often  taken  from  the  stomach.  We  bolt  our 
food  with  unseemly  haste,  and  pay  the  penalty  in  ruined  stomachs. 
Many  cases  of  indigestion  are  greatly  relieved,  if  not  permanently  cured, 
by  simply  doubling  or  quadrupling  the  time  occupied  in  eating. 

Irregularity  in  the  intervals  between  meals,  such  as  taking  one  meal 
only  in  twenty-four  hours  or  taking  food  before  the  preceding  supply 
has  been  digested,  is  another  fruitful  source  of  indigestion.  The  digest- 
ive process,  in  the  natural  order  of  change,  is  confused ;  changes  which 
should  take  place  are  delayed;  and  the  results  are  such  as  arise  from 
excessive  eating.  Moreover,  the  stomach  lacks  the  rest  so  essential 
to  digestion.  The  necessary  interval,  however,  between  meals  varies 
with  the  nature  of  the  food  taken.  "  Between  the  extremes  of  the  car- 
nivorse,"  says  Ewald,  "  which  feed  once  in  twenty-four  houi-s,  and  the 
herbivorse,  which  never  have  done  with  the  business  of  feeding,  man 
holds  a  middle  place,  but  not  without  permitting  the  recognition  in  the 
course  of  his  life  of  a  sort  of  transition  from  the  herbivora  to  the  car- 
nivora.  Infants  should  have  the  breast  during  the  first  three  weeks  as 
often  as  they  wake ;  after  that  every  two  hours  to  the  third  month ;  then 
up  to  dentition  every  three  hours ;  and  later  there  should  be  five  meals 
in  twenty-four  hours."  But  to  this  general  statement  there  are,  of 
course,  many  exceptions.  Under  certain  pathological  conditions  food 
should  be  taken  in  small  quantities  at  short  intervals.  This  is  especially 
the  case  in  chronic  gastric  catarrh  and  in  feeble  digestion  of  nervous  sub- 
jects. Such  patients  are  not  unfrequently  improved  by  becoming  again 
infants  or  herbivorse.  By  the  use  of  an  exclusive  milk  diet  or  pep- 
tonized milk  gruels,  given  in  small  quantities  at  comparatively  short 
intervals  of  time,  the  stomach  may  be  so  accommodated  that  it  will  digest 
without  discomfort  a  large  amount  of  nourishment  within  a  given  time. 
To  S.  Weir  Mitchell  of  Philadelphia  we  are  indebted  for  some  valuable 
observations  bearing  upon  this  point  of  forced  alimentation. 

To  the  caases  of  indigestion  already  alluded  to  may  be  added  the  habit 
of  spirit-drinking,  especially  the  habit  of  taking  alcohol  undiluted  on  an 
empty  stomach,  which  rarely  fails  after  a  time  to  engender  dyspeptic 
symptoms.  It  is  a  prominent  factor  in  the  production  of  chronic  gastric 
catarrh — a  condition  more  frequently  present  in  painful  indigestion  than 
any  that  have  been  named.  It  is  one  of  the  most  common  diseases  met 
with  in  practice.  Indeed,  all  causes  already  alluded  to  involve,  sooner 
or  later,  if  they  are  constantly  operative,  irritative  and  catarrhal  condi- 
tions of  the  raucous  membrane  of  the  stomach,  so  that  we  find  it  difficult 
at  times — indeed  impossible — to  separate  purely  functional  from  subacute 
inflammatory  forms  of  dyspepsia.      Practically,  we   simply  study  tb« 
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subject  in  the  relative  degrees  of  prominence  of  the  one  condition  or 
the  other. 

But,  in  a  still  more  comprehensive  sense,  indigestion  is  caused  by  dis- 
turbance of  organs  directly  associated  with  the  stomach  in  the  diges- 
tive process.  All  organs  closely  associated  with  each  other  in  their 
physiological  functions  are  apt  to  become  associated  in  morbid  action. 
The  clinical  recognition  of  this  'is  a  matter  of  great  importance  in 
the  management  of  gastric  affections.  And  first  in  the  order  of 
importance  in  such  association  is  the  liver.  So  closely,  indeed,  are  the 
liver  and  stomach  functionally  associated  in  the  process  of  primary  assim- 
ilation that  they  may  be  considered  parts  of  the  same  great  digestive  appa- 
ratus. Hence  disturbance  of  the  liver — either  in  the  formation  of  gly- 
cogen, the  destruction  of  albuminoid  matter,  or  the  secretion  of  bile — is 
immediately  communicated  to  the  stomach.  It  maybe  difficult  to  say 
which  of  these  separate  and  distinct  functions  of  the  liver  is  most  at  fault; 
that  can  only  be  a  matter  of  physiological  inference.  In  the  one  case,  for 
instance,  the  dyspeptic  may  be  fairly  well  nourished,  yet  his  elimination 
may  be  bad.  In  the  other  there  is  no  failure  of  the  destructive  and  ex- 
creting functions,  but  those  concerned  in  the  assimilation  of  fat  and  pep- 
tones are  disordered,  so  that  the  patient  is  not  well  nourished,  so  far  as  the 
fatty  element  is  concerned.  This  is  the  more  common  form,  and  a  form  not 
unfrequently  associated  with  pulmonary  consumption.  The  liver  finally 
becomes  fatty — a  condition  usually  found  associated  with  the  constitu- 
tional forms  of  phthisis. 

The  pancreas  is  also  closely  associated  with  the  stomach,  and  its  secre- 
tion is  of  essential  value  in  the  digestive  process.  It  is  to  be  regretted 
that  our  precise  knowledge  of  its  diseases  is  in  such  striking  contrast  with 
its  importance  in  the  animal  economy,  and  yet  it  can  scarcely  be  doubted 
that  in  dyspeptic  symptoms  associated  with  failure  of  digestion  of  starchy, 
albuminous,  and  fatty  elements  of  food  there  is  disorder  of  the  secretion 
of  the  pancreas.  Hence  in  the  treatment  of  the  early  stages  of  pulmonary 
consumption  and  other  disorders  associated  with  deficient  digestion  and 
assimilation  of  fatty  substances  the  importance  of  directing  our  attention 
to  the  condition  of  the  liver  and  pancreas,  as  well  as  to  the  stomach. 

That  morbid  states  of  the  intestinal  track  occupy  a  prominent  place  in 
the  etiology  of  dyspepsia  is  also  a  well-recognized  clinical  fact.  Indeed, 
constipation  of  the  bowels  is  an  almost  universal  accompaniment  of 
deranged  digestion,  and  when  persistent  for  years  it  is  apt  to  lead  to  the 
most  disastrous  consequences.  These  are  mainly  in  the  direction  of  less- 
ened elimination  from  the  intestinal  glandulse.  The  general  symptom- 
atology of  deficient  excretion  from  these  glandulse  is  closely  analogous  to 
the  same  condition  of  the  liver :  there  is  impairment  of  the  general  health ; 
the  clear  florid  complexion  disappears ;  the  patient  becomes  of  a  greenish 
or  sallow  hue;  the  blood  is  altered  in  quality;  fatigue  is  experienced 
after  the  slightest  exertion ;  the  nights  are  restless ;  and  there  is  great 
tendency  to  mental  despondency.  Moreover,  constipation  often  pre- 
cedes the  gastric  symptoms.  The  diminished  muscular  activity  of 
the  intestinal  track  extends  to  the  stomach ;  its  movements  are  dimin- 
ished ;  food  is  not  properly  mixed  with  the  gastric  juice,  and  by  being 
too  long  retained  in  the  stomach  in  a  comparatively  undigested  state 
acetous  fermentation  in  the  saccharine  and  starchy  articles  of  diet  is  set 
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up,  acid  eructations  and  a  sour  taste  in  the  mouth  being  commonly  com- 
plained of.  Dyspepsia  associated  with  this  condition  of  the  intestinal 
track  cannot  be  relieved  until  the  constipation  is  relieved,  and  by  over- 
coming the  constipation  the  dyspeptic  symptoms  often  disappear. 

Mention  has  been  made  of  the  baneful  influence  of  certain  mental  states 
in  the  production  of  dyspeptic  symptoms.  But  there  are  forms  of  indi- 
gestion due  to  local  nervous  disturbance  existing  elsewhere  than  in  the 
nerve-centres.  This  was  ascribed  by  the  older  writers  to  what  they 
termed  consensus  nervorum,  or  sympathy,  by  which  "  the  operation  of  a 
stimulus  is  not  limited  to  the  nerves  immediately  irritated,  but  is  extended 
to  distant  parts  in  known  or  unknown  connection  with  the  irritated  nerves.^' 
An  intimate  acquaintance  with  this  law  of  sympathy  is  of  the  utmost 
importance  in  the  study  of  the  functional  forms  of  dyspepsia,  for  no 
other  organ  of  the  body  is  subjected  to  such  a  wide  range  of  reflected 
nervous  disturbance  as  the  stomach.  Morbid  sympathetic  impressions 
are  transmitted  mainly  through  branches  of  the  vaso-motor  nerve  of  the 
semilunar  ganglia  of  the  abdomen,  and  from  the  pneumogastric  to  the 
stomach.  Thus,  a  pregnant  uterus  not  unfrequently  produces  very  trou- 
blesome vomiting ;  some  females  suffer  from  nausea  and  indigestion  dur- 
ing each  menstrual  period ;  and  the  more  chronic  forms  of  pelvic  irri- 
tation, such  as  a  flexed  uterus,  and  endometritis,  cervicitis,  or  tender 
ovary,  may  be  the  continuous  exciting  cause  of  most  troublesome  forms 
of  nervous  dyspepsia.  There  is  also  close  sympathy  of  the  stomach  with 
the  lungs  and  heart  through  the  distribution  of  the  pneumogastric.  So 
also  may  fixed  points  of  irritation  in  any  part  of  the  nervous  system  be 
reflexly  transmitted  to  the  stomach,  giving  rise  to  most  pronounced  symp- 
toms of  indigestion.  And  it  is  evident  that  in  all  such  cases  but  little 
can  be  accomplished  in  the  way  of  relieving  the  dyspeptic  symptoms 
until  the  cause  upon  which  they  depend  is  removed.  The  treatment 
must  have  reference  mainly  to  the  removal  of  such  cause. 

Lastly,  all  the  causes  mentioned  finally  concur  in  producing  irregularities 
of  the  mechanism  of  digestion ;  and  this  may  be  done  by  disturbing  either 
the  muscular  movements  of  the  stomach  or  in  suspending  or  perverting 
the  gastric  solvents,  or  in  these  two  conditions  combined. 

Symptoms. — 1st.  Referable  to  the  Stomach. — The  symptoms  which 
attend  and  indicate  the  presence  of  functional  dyspepsia  are  such  as 
accompany  in  a  greater  or  less  degree  almost  all  cases  of  chronic  gas- 
tritis. .Clinically,  so  far  as  the  direct  gastric  symptoms  are  concerned,  it 
is  difficult  to  separate  them.  The  more  prominent  of  the  local  symp- 
toms are — a  sense  of  fulness  and  distension  after  meals,  discomfort 
during  the  digestive  process,  derangement  of  appetite,  acid  eructa- 
tions, flatulence,  regurgitations  of  food,  and  sometimes  nausea  and  vom- 
iting. There  is  seldom  severe  pain;  the  sensation  is  rather  that  of 
uneasiness.  Exceptionally,  however,  there  may  be  pain,  which  radi- 
ates from  the  stomach  to  the  shoulders,  and  may  pass  down  the  left 
arm  so  as  to  simulate  angina  pectoris.  But  it  may  be  readily  distin- 
guished from  that  complaint  by  coming  on  after  food,  and  not  after 
exertion.  In  other  cases  a  sense  of  constriction  may  be  ac^^ompanied 
by  dyspnoea,  arising  from  impeded  movements  of  the  diaphmgm 
from  being  pashed  upward  by  the  distended  stomach,  or  there  may  be 
heartburn,  with  an  ill-defined  sense  of  burning  felt  in  the  epigastrium ; 
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but  thirst,  so  frequently  present  in  chronic  gastritis,  is,  as  a  rule,  absent 
in  functional  dyspepsia.  These  symptoms  are  manifested  in  varying 
degrees  of  prominence  in  individual  cases,  and  some  of  them  are  rarely 
found  present.  Thus,  nausea  and  vomiting  are  not  characteristic  features 
of  the  chronic  forms  of  functional  dyspepsia,  and  as  a  rule  epigastric 
tenderness  is  entirely  absent.  In.  markedly  hysterical  subjects  or  in 
persons  whose  nervous  system  has  been  unduly  excited  by  alcohol  there 
may  be  shrinking  from  the  slightest  touch  upon  pressure ;  but  in  these 
cases  the  tenderness  is  not  confined  to  the  stomach,  nor  is  it  increased  by 
deep  pressure.  In  some  cases  there  is  an  unnatural  craving  for  food — a 
symptom  rarely  if  ever  observed  in  structural  lesions  of  the  stomach — 
and  now  and  then  it  happens  that  the  appetite  becomes  depraved,  espe- 
cially with  hysterical  patients.  They  crave  indigestible  and  unnatural  sub- 
stances, such  as  earth,  chalk,  and  substances  wholly  devoid  of  alimentary 
properties.  Impairment  of  appetite,  however,  is  the  more  common  feature 
of  this  form  of  indigestion. 

Flatulence  and  eructations  are  generally  complained  of,  the  flatulence 
being  accompanied  by  a  painful  sense  of  fulness,  affecting  in  equal  degree 
the  stomach  and  small  intestines.  It  is  derived  principally  from  putre- 
factive or  fermentative  changes  of  the  ingesta,  which  are  imperfectly  elab- 
orated in  the  stomach.  The  gases  consist  of  carbonic  acid,  sulphuretted 
hydrogen,  hydrogen,  nitrogen,  and  the  hydrocarbons,  the  butyric  and 
acetic  fermentations  furnishing  the  hydrogen  and  carbonic  acid  gas.  In 
addition  to  these  marsh  gas  is  formed  by  a  special  fermentation,  the  basis 
of  which  exists  in  the  cellulose  taken  with  vegetable  food.  In  excessive 
meteorism  from  paralysis  of  the  intestines  the  gas  is  principally  nitrogen ; 
the  marsh-gas  fermentation  results  from  the  ingestion  of  certain  easily- 
fermentable  vegetables,  such  as  cabbage,  cauliflower,  etc. 

In  a  certain  proportion  of  cases  regurgitation  occurs  from  the  stomach. 
The  liquor  regurgitated  may  be  intensely  acid  from  the  presence  of  some 
of  the  fatty  acids,  probably  butyric,  lactic,  or  acetic.  Exceptionally,  ii 
may  be  insipid  or  brackish,  constituting  what  is  known  as  pyrosis,  or 
water-brash.  The  fluid  is  usually  tasteless  and  without  smell,  and  in 
reaction  it  is  neutral  to  test-paper.  It  contains  sulphocyanuret  of  potas- 
sium, and  it  has  been  supposed  therefore  to  be  only  saliva.  The  quantity 
thrown  up  may  vary  from  a  spoonful  to  a  pint  or  more.  It  affects  females 
more  than  males,  and  especially  those  who  subsist  upon  coarse  and  indi- 
gestible food.  It  is  best  treated  by  astringents — such  as  kino,  krameria, 
logwood,  or  tannin — administered  in  the  intervals  between  digestion,  so 
that  they  may  act  directly  on  the  mucous  membrane.  The  oxide  and 
nitrate  of  silver  are  thought  by  some  to  be  superior  to  the  vegetable 
astringents. 

Cardialgia  is  a  painful  condition  of  the  stomach,  usually  referred  to  its 
cardiac  orifice,  and  is  popularly  known  as  heartburn.  It  is  met  with  in 
both  functional  and  organic  disease  of  the  stomach.  It  is  very  constantly 
present  in  chronic  catarrhal  gastritis,  and  evidently  depends  upon  the 
presence  of  an  acid,  for  it  is  usually  promptly  relieved  by  alkalies,  such 
as  chalk,  magnesia,  soda,  or  alkaline  saline  waters.  Food  containing 
much  fat,  starch,  or  sugar  should  be  avoided. 

Nausea  and  vomiting  are  only  occasional  symptoms  of  functional  dys- 
pepsia.    When  vomiting  does  occur  it  may  take  place  at  different  times 
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and  with  varying  degrees  of  severity,  differing  in  this  respect  from  tlie 
nausea  and  vomiting  of  subacute  gastritis,  which  takes  place,  if  at  all, 
soon  after  the  ingestion  of  food.  The  time  of  vomiting  and  the  character 
of  the  matter  ejected  are  liable  to  great  variation  in  functional  dyspepsia. 
It  may  be  the  result  of  direct  irritation  of  morbidly  sensitive  gastric  nerves, 
or  it  may  be  a  reflex  phenomenon ;  it  may  follow  soon  after  the  ingestion 
of  food,  or  it  may  come  on  when  the  stomach  is  empty;  the  material 
vomited  may  be  simply  food  but  little  altered  or  an  alkaline  ropy 
mucus;  it  may  consist  in  the  acid  juices  of  the  stomach  or  in  a  neu- 
tral watery  fluid ;  or  the  ingesta  may  have  undergone  fermentative  and 
putrefactive  changes  from  eitlier  insufficient  amount  of  the  gastric  solvent 
or  from  narrowing  (constriction)  of  the  pyloric  extremity,  in  which  case 
the  yeast  fungus  (Torula  cerevisiae)  or  the  Sarcina  ventriculi  may  be 
found  in  great  abundance  in  the  vomited  matter.  Vomiting  of  this  kind 
usually  occurs  some  time  after  eating.  The  gastric  juice  itself  checks 
putrefaction;  so  also  does  the  admixture  of  bile.  In  the  absence  of 
these  natural  antiseptics  fermentation  takes  place.  But  it  would  be 
erroneous  to  suppose  that  the  fermentative  dyspepsia  is  the  primary 
disease ;  it  is  a  symptom  which  can  be  permanently  corrected  only  by 
correcting  the  condition  upon  which  it  depends. 

Among  the  most  noticeable  of  the  phenomena  referable  to  other 
organs  than  the  stomach  are  those  connected  with  the  liver  and  the 
alimentary  canal.  The  tongue  in .  dyspeptic  troubles  varies  much  in 
character.  In  reflex  sympathetic  indigestion  it  is  not  unfrequently 
clean ;  in  hepatic  dyspepsia  it  is  generally  thickly  coated  with  a  white 
or  yellow  fur.  The  symptoms  are  such  as  pertain. more  especially  to 
chronic  gastro-duodenal  catarrh,  such  as  nausea,  epigastric  oppression, 
furred  tongue,  heartburn,  acid  eructations,  flatulent  distension  of  the 
stomach  and  bowels,  unpleasant  taste  in  the  mouth,  offensive  breath, 
loaded  urine,  frontal  headache,  irritability,  and  hypochondriasis. 

Constipation,  as  we  have  seen,  is  an  almost  universal  accompaniment 
of  functional  dyspepsia,  sustaining  to  it  not  unfrequently  a  causative 
relation.  It  is  undoubtedly  one  of  the  most  common  of  the  slighter 
ailments  of  civilized  life,  and  exerts  a  Avide  influence  in  deranging  the 
general  health.  "  It  is  quite  extraordinary  how  many  different  derange- 
ments of  health  may  result  from  imperfect  action  or  a  torpid  state  of  the 
secreting  and  expelling  structures  of  the  large  bowel.  There  may  be 
violent  and  persistent  nerve-pains,  referred  to  the  back,  or  hip,  or  groin, 
and  certain  other  symptoms  which  lead  pessimist  practitioners,  excelling 
in  the  discovery  of  neuroses,  to  diagnose  structural  changes  in  some  part 
of  the  spinal  cord  or  the  antecedent  state  which  is  supposed  to  lead  to 
them  "  (Beale).  Pains  in  the  loins  and  thighs,  violent  lumbar  pain,  and 
certain  remediable  forms  of  sciatica  are  sometimes  due  to  imperfect  excre- 
tion of  the  lower  part  of  the  alimentary  canal.  And  it  is  even  possible  m 
that  a  condition  of  hypochondria  l^ordering  on  insanity  may  be  brought  ' 
about  by  long-continued  defective  action  of  the  bowels.  In  exceptional 
cases  of  dyspepsia  diarrhoea  may  be  present.  This  is  more  frequently  the 
case  when  indigestion  is  associated  with  a  congested  state  of  the  liver,  in 
which  case  the  symptom  should  l>e  regarded  as  curative.  Excessive  irri- 
tability of  the  muscular  walls  of  the  stomach,  superadded  to  weak  diges- 
tion, may  also  be  followed  by  lienteric  forms  of  diarrhoea.     Undigested 
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food  hastily  fiuds  its  way  into  the  intestinal  track,  and  not  unfrequently 
appeal's  in  the  fecal  evacuations. 

Functional  derangements  of  the  stomach  are  often  accompanied  by 
pale  urate  deposits  in  the  urine.  It  may  contain  an  excess  of  phosphates, 
and  in  microscopical  examination  crystals  of  the  oxalate  of  lime  are  fre- 
quently found,  constituting  a  special  affection  described  by  Golding-Bird 
as  oxaluria.  He  associated  it  with  irritative  dyspepsia,  hypochondriasis, 
and  exhaustion  of  nerve-power.  This  form  of  dyspepsia  is  best  man- 
aged by  the  mineral,  vegetable,  and  acid  tonics,  to  Avhich  may  be  added 
small  doses  of  nux  vomica,  with  the  usual  adjuvants  of  good  air  and 
exercise,  freedom  from  anxiety  and  care,  cold  sea-water  baths,  and  well- 
selected,  generous  animal  diet. 

Another  form  of  dyspepsia  is  sometimes  associated  with  a  peculiar  form 
of  dizziness — gastric  vertigo.  German  writers  speak  of  it  as  abdominal 
dizziness,  and  Trousseau  calls  it  vertigo  stomicale.  It  is  usually  an  acute 
symptom,  begins  without  any  premonition,  and  is  liable  to  be  confounded 
with  disease  of  the  brain.  It  sometimes  occurs  soon  after  a  meal,  but 
more  often  when  the  stomach  is  empty  (Trousseau).  It  perhaps,  in  a 
majority  of  cases,  depends  upon  dyspepsia,  but  it  has  to  be  differentiated 
from  organic  brain  disease,  from  cerebral  anaemia,  cerebral  hypersemia, 
the  slighter  forms  of  epilepsy,  Miniere's  disease,  and  general  nervous 
exhaustion  and  depression.  But  in  many  cases  it  will  be  found  that  treat- 
ment directed  against  the  dyspepsia  cures  the  vertigo. 

Dyspeptic  patients  are  also  liable  to  skin  diseases,  and  especially  is  this 
observed  in  the  gastro-duodenal  forms  of  indigestion.  Disorders  of  the 
skin,  such  as  urticaria,  erythema,  lichen,  eczema,  and  other  allied  condi- 
tions, are  well-recognized  external  indications  at  times  of  disordered  con- 
ditions of  the  gastro-intestinal  mucous  membrane.  Thus,  it  is  a  matter 
of  common  observation  that  the  gastric  symptoms  increase  when  the 
eruption  on  the  surface  disappears. 

The  general  influence  of  the  nervous  system  over  the  function  of 
digestion  is  perhaps  the  most  remarkable  feature  of  the  disease,  so  that 
disturbed  innervation  becomes  conspicuous  in  its  symptomatology.  The 
phenomenon  varies  in  individual  cases.  Languor,  drowsiness  after  taking 
food,  depression  of  spirits,  irritability,  hypochondriasis,  sleeplessness,  pal- 
pitation, dry  cough,  dyspnoea,  are  all  of  common  occurrence;  and  the 
mental  disturbance — the  anxiety,  gloom,  and  sadness — is  to  many  dys- 
peptics more  distressing  than  absolute  pain. 

It  is  impossible,  however,  to  present,  in  this  connection,  a  complete 
clinical  history  of  functional  dyspepsia,  for  the  reason  that  it  is  associated 
with  so  many  separate  and  distinct  affections,  the  dyspepsia  itself  being 
symptomatic  of  these  affections. 

Pathology. — But  little  is  known  of  the  pathology  of  the  purely 
functional  forms  of  dyspepsia  beyond  what  is  expressd  by  the  terms 
atony  and  asthenia.  These  express  simply  certain  states  of  the  system 
with  which  atonic  dyspepsia  is  so  frequently  found  associated.  Patholog- 
ical anatomy  has  shown,  however,  that  some  cases  are  dependent  upon, 
or  associated  with,  certain  appreciable  alterations  of  the  stomach, 
such  as  atrophy  of  the  mucous  membrane  or  fatty  degeneration  of  its 
walls ;  and  not  unfrequently  it  is  the  seat  of  the  so-called  amyloid  or 
lardaceous  degeneration,  although  this  albuminoid  infiltration  ur  cloudy 
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swelling  is  more  frequently  the  accompaniment  of  chronic  inflammatory 
process.  But  Jones  and  Fenwick  have  shown  that  these  conditions  may 
occur  independently  of  inflammation.  However,  upon  this  point  we  are 
compelled  to  speak  with  caution.  The  boundary-line  between  functional 
and  structural  diseases  is  not  always  clearly  defined.  Functional  and  struc- 
tural troubles  of  the  stomach  are  certainly  very  intimately  associated. 
Moreover,  symptoms  of  purely  functional  dyspepsia  are  so  frequently 
associated  with  the  subacute  forms  of  gastritis  that  the  pathology  of  the 
disease  becomes,  from  necessity,  doubtful  and  complex.  It  can  only  b*^ 
studied  in  connection  with  certain  states  or  conditions  of  w^hich  functional 
derangement  of  the  stomach  is  a  symptom  readily  recognized  during  life. 
In  the  light  of  more  advanced  physiological  and  pathological  researches 
we  may  expect  the  limits  of  purely  functional  dyspepsia  to  be  much 
restricted. 

Diagnosis. — The  diagnosis  of  atonic  dyspepsia  must  have  special 
reference  to  its  etiology.  It  is  usually  a  chronic  disease,  and  has  to  be  dis- 
criminated from  subacute  or  chronic  inflammation  of  the  stomach.  This 
is  the  more  difficult  because  many  symptoms  exist  in  common  in  both 
varieties  of  indigestion.  But  in  functional  or  atonic  dyspepsia  the  symp- 
toms are  not  so  continuous ;  there  is  less  epigastric  uneasiness,  less  tender- 
ness, less  nausea  or  loathing  of  food,  less  thirst,  and  less  acidity  and  heart- 
burn, less  emaciation,  less  cerebral  and  nervous  disturbance,  and  the  con- 
stitutional symptoms  are  also  less  severe.  The  tongue,  as  a  rule,  is  not 
so  thickly  coated,  is  not  so  red  or  broad  and  flabby,  the  papillse  are  less 
marked,  the  breath  less  oifensive,  and  the  urine,  instead  of  showing  a 
condition  of  lithsemia,  is  not  unfrequently  pale  and  sometimes  neutral, 
depositing  oxalates  and  phosphates,  especially  in  feeble,  broken-down 
conditions  of  the  nervous  system. 

With  other  painful  aff'ections  of  the  stomach,  such  as  ulcer  and  cancer, 
it  is  not  likely  to  be  confounded,  especially  when  in  these  affections  pain, 
vomiting,  and  hsematemesis  are  present. 

Treatment. — The  first  and  leading  indication  is  to  remove,  as  far  as 
possible,  all  causes  of  the  disease,  and  this  requires  patient  research  and 
much  diagnostic  skill.  Suggestive  hints  of  treatment  may  be  found  in 
connection  with  the  discussion  of  the  varied  etiology  of  the  disease.  We 
can,  in  conclusion,  only  allude  to  the  matter  in  a  very  general  way. 
Special  cases  must  furnish  their  own  indications  of  treatment. 

In  many  cases  a  condition  of  nervous  asthenia  will  be  found  promi- 
nently present.  A  leading  indication,  therefore,  irrespective  of  the 
special  determining  cause,  is  to  improve  the  general  health  of  the 
patient;  and  this  is  accomplished  by  all  means  which  invigorate  the 
system  generally.  And  first  in  the  order  of  importance  are  diet  and 
regimen.  It  is  evident  that  if  a  patient  eat  too  much  or  too  often,  or 
if  he  eat  indigestible  or  unwholesome  food,  or  lead  an  indolent  and  luxuri- 
ous life,  nothing  can  be  accomplished  by  way  of  drugs  in  the  relief  of  the 
disease.  Excessive  alimentation  is,  as  we  have  seen,  a  most  prolific  source 
of  the  disease.  Tempted  to  excess  by  great  variety  and  by  the  ingenuity 
of  culinary  refinements,  the  stomach  is  burdened  beyond  its  capacity  of 
digestion  and  beyond  the  actual  requirements  of  the  system ;  and  espe- 
cially is  this  the  case  with  those  who  live  sedentary,  indoor  lives.  In  all 
such  cases  it  is  absolutely  essential  that  the  digestive  organs  have  rest. 
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Better  even  in  cases  of  doubt  reduce  the  diet  for  a  time  belo\v  the  actual 
wants  of  the  system  until  waste  products  are  thoroughly  removed  and 
appetite  is  revived.  The  benefit  derived  in  some  instances  from  the  pro- 
tracted use  of  purgative  mineral  waters  is  largely  attributable  to  the 
restricted  regimen  enforced  and  to  the  washing  out  of  the  system  the 
waste  products. 

On  the  other  hand,  too  great  or  too  protracted  abstemiousness  may 
equally  impair  the  digestive  process.  In  ordinary  forms  of  atonic 
dyspepsia  we  should  seek  rather,  by  appropriate  treatment,  to  raise 
the  digestive  capacity  to  the  level  of  digesting  good,  healthy,  nutritious 
food,  than  to  reduce  the  food  to  the  low  standard  of  feeble  digestion. 
But  it  is  a  mistake  to  suppose  that  this  can  be  accomplished  by  simply 
forcing  food  upon  a  stomach  that  lacks  capacity  of  digestion. 

As  to  the  kind  of  diet,  no  precise  rule  is  suited  to  all  cases.  Within  cer- 
tain limits  individual  experience  must  be  consulted.  But  these  experiences 
are  not  always  reliable.  Dyspeptic  patients,  more  than  any  others,  are  apt 
to  have  fancies.  Certain  general  rules,  therefore,  should  be  insisted  upon. 
The  food  should  be  wholesome  and  digestible ;  it  should  be  well  cooked, 
well  masticated,  and  taken  at  regular  and  not  too  long  intervals.  The 
intervals  of  time  between  meals  depend  upon  circumstances  already 
referred  to.  In  some  cases  small  quantities  of  easily-digested  food 
should  be  taken  at  short  intervals.  In  cases  of  feeble  digestion  of 
nervous  subjects  milk  diluted  in  Seltzer  water,  or  milk  and  lime-water, 
or  peptonized  milk,  may  be  taken  in  liberal  quantities  at  comparatively 
short  intervals  of  time.  Sometimes  isinglass,  arrowroot,  or  ground  rice 
may  be  advantageously  combined  with  the  milk,  to  which  tender,  undone 
meats  may  be  added. 

Peptonized  Food. — Recently  the  attention  of  the  profession  has  been 
attracted  to  artificially  digested  food.  The  essential  acts  of  digestion 
are  known  to  be  chemical  transmutations.  Albuminoid  substances  are 
changed  into  peptones  and  starchy  matters  are  changed  into  dextrin  and 
sugar.  To  Roberts,  in  his  excellent  lectures  delivered  in  the  Lumleian 
course  before  the  Royal  College  of  Physicians  of  London  in  1880,  we 
are  indebted  for  valuable  information  on  the  digestive  ferments  and  in 
the  preparation  and  use  of  artificially-digested  food;  and  from  these 
lectures  we  shall  derive  most  of  the  information  we  possess  at  present. 
It  has  been  demonstrated  that  an  extract  of  the  stomach  or  pancreas,  in 
water,  has  to  a  certain  extent  the  same  powers  as  the  natural  secretions 
of  these  organs.  Hence,  says  Roberts,  it  is  possible  for  us  to  subject 
articles  of  food  beforehand  to  complete  or  partial  digestion.  Heat  ap- 
proximatively  accomplishes  the  same  thing.  In  the  practice  of  cookery 
Ave  have,  as  it  were,  a  foreshadowing  of  this  art  of  artificial  digestion. 
Heat  and  digestive  ferments  alike  aid  gastric  digestion.  In  case  of  the 
lower  animals  the  whole  process  has  to  be  accomplished  by  the  labor 
of  their  own  digestive  organs. 

Artificially  digested  food  may  be  prepared  in  two  ways — either  by 
following  the  gastric  method  with  pepsin  and  hydrochloric  acid,  or  by 
following  the  intestinal  method  and  using  extract  of  pancreas.  Both 
of  these  plans  have  had  special  advocates.  Roberts  claims  that  the  latter 
yields  by  far  the  better  results.  "  The  pancreas  not  only  acts  upon  albu- 
minous substances,  but  also  upon  starch.     Pepsin,  on  the  other  hand,  i>» 
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quite  inert  in  regard  to  starch.  Moreover,  the  products  of  artificial 
digestion  with  pepsin  and  acid  are  much  less  agreeable  to  the  taste  and 
smell  than  those  produced  by  pancreatic  extract."  The  pancreas  of  the  pig, 
according  to  Roberts,  yields  the  most  active  preparation,  but  the  pancreas 
of  the  ox  or  the  sheep  may  be  employed.  The  pancreas  of  the  calf  is 
not  active  on  starchy  materials.  A  very  active  extract  of  pancreas  is  now 
prepared,  and  is  easily  obtainable,  with  directions  for  making  peptonized 
milk,  milk  gruel,  milk  punch,  soups,  jellies,  blanc-manges,  beef-tea,  ene- 
raata,  etc.  It  is  important  to  remember  that  peptonized  foods  do  not 
keep  well,  especially  in  warm  weather.  If  a  quantity  sufficient  foi 
twenty-four  houi-s  be  prepared  at  any  one  time,  the  quantity  which 
remains  over  twelve  hours  should  be  reboiled  before  using.  Food  thus 
peptonized  is  indicated  in  feeble  conditions  of  digestion  and  when  the 
derangement  of  digestion  results  from  causes  pertaining  to  the  conditiop 
of  the  stomach  itself — i.  e.  catarrhal  forms  of  dyspepsia. 

As  a  rule,  the  food  should  be  such  as  will  require  the  least  possible 
exertion  on  the  part  of  the  stomach.  Raw  vegetables  should  be  for- 
bidden ;  pastries,  fried  dishes,  ajid  all  rich  and  greasy  compounds  should 
be  eschewed ;  and  whatever  food  be  taken  should  be  eaten  slowly  and 
well  masticated.  Many  patients  digest  animal  better  than  vegetable  food. 
Tender  brown  meats,  plainly  but  Avell  cooked,  such  as  beef,  mutton,  and 
game,  are  to  be  preferred.  Lightly-cooked  mutton  is  more  digestible 
than  beef,  pork,  or  lamb,  and  roast  beef  is  more  digestible  than  boiled. 
Pork  and  veal  and  salted  and  preserved  meats  are  comparatively  indi- 
gestible. Bread  should  never  be  eaten  hot  or  fresh — better  be  .slightly 
stale — and  bread  made  from  the  whole  meal  is  better  than  that  made 
from  the  mere  starchy  part  of  the  grain.  Milk  and  eggs  and  well- boiled 
rice  are  of  special  value. 

But  to  all  these  general  dietetic  rules  there  may  be  exceptions  growing 
out  of  the  peculiarities  of  individual  cases.  These  should  be  carefully 
studied.  The  aged,  for  obvious  reasons,  require  less  food  than  the  young; 
the  middle-aged,  inclined  to  obesity  and  troubled  Avitli  feeble  digestion, 
should  avoid  potatoes,  sweets,  and  fatty  substances  and  spirituous  liquors ; 
persons  suffering  from  functional  derangements  of  the  liver  should  be  put, 
for  a  time,  on  the  most  restricted  regimen ;  while,  on  the  contrary,  the  illy 
fed  and  badly-nourished  require  the  most  nutritious  food  that  can  be 
digested  with  comfort  to  the  patient. 

The  general  regimen  should  be  tonic  and  invigorating.  The  patient 
shouM  have  the  benefit  of  the  best  possible  hygiene.  Under  this  head 
may  be  mentioned  suitable  clothing,  fresh  air,  moderate  exercise,  sun- 
light, baths,  rest,  regular  hours,  and  tlie  abandonment  of  all  bad  habits. 
No  single  measure  has  such  marked  influence  on  the  digestiv^e  powers  of 
the  stomach  as  systematic,  well-regulated  muscular  exercise  in  the  open 
air,  and  es|)ecially  if  the  exercise  be -accompanied  by  a  cheerful  mental 
state.  For  this  reason  outdoor  sports  are  of  benefit.  Hunting,  fishing, 
boating,  are  known  to  excite  the  keenest  appetite  for  food,  and  the  stom- 
ach will  digest  substances  that  would  distress  it  under  other  circum- 
stances. Exhaustion,  however,  is  to  be  carefully  avoided.  Horseback 
exercise  is  a  remedy  of  much  value,  especially  in  the  hepatic  forms  of 
indigestion. 

The  mental  and  moral  treatment  of  the  purely  functional  forms  oi' 
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iudigestion  are  amongst  the  most  powerful  means  we  possess.  As  an 
etiological  factor  certain  morbid  mental  states  rank  first,  as  we  have 
seen,  in  the  order  of  importance.  Grief,  despondency,  and  despair  are 
effectual  barriers  to  digestion,  and  in  a  less  degree  mental  worry  seriously 
interferes  with  the  process.  It  is  a  matter  of  prime  importance,  therefore, 
that  the  patient's  mind  be  pleasantly  occupied,  that  he  should  be  free  from 
all  care  and  mental  worry,  and  that  he  especially  be  kept  from  dwelling, 
if  possible,  upon  his  own  bodily  ailments.  This  is  often  best  accom- 
plished by  travel,  when  practicable,  in  foreign  countries,  where  every- 
thing will  be  novel  and  new  and  calculated  to  lead  him  away  from  him- 
self. Get  him  to  travel,  says  Watson,  in  search  of  his  health,  and  the 
chances  are  in  favor  of  his  finding  it.  We  have  the  authority  of  Sir 
James  Johnson  also  for  saying  that  no  case  of  purely  functional  dyspep- 
sia can  resist  a  pedestrian  tour  over  the  Alps. 

We  come  now  to  discuss  the  medical  treatment  of  dyspepsia,  which, 
though  not  unimportant,  is  subordinate  to  the  general  hygienic  measures 
already  referred  to.  General  hints  of  treatment  have  been  made  in  con- 
nection with  special  causes  mentioned  in  the  text.  We  seek,  in  a  general 
way,  by  therapeutic  measures — 

1st.  To  stimulate  the  secreting  and  muscular  coats  of  the  stomach ; 

2d.  To  supply  materials  in  which  it  is  supposed  the  gastric  juice  is 
defective ; 

3d.  To  lessen  abnormal  irritability ; 

4th.  To  combat  special  symptoms  or  conditions  which  may  hinder  the 
digestive  process. 

To  meet  these  indications  innumerable  remedies  have  been  recom- 
mended, but  they  are  of  benefit  only  as  they  counteract  the  conditions 
upon  which  the  dyspepsia  depends.  For  loss  of  appetite,  if  there  are  no 
contraindications  to  their  use,  the  vegetable  bitters  are  often  useful,  such 
as  quassia,  gentian,  and  columbo.  Of  these  columbo  is  the  simplest  of  its 
class,  but  none  more  generally  useful  than  mistura  gentianse  with  soda. 
The  Hydrastis  canadensis  has  also  peculiar  claims  as  a  bitter  stomachic. 
It,  perhaps  more  than  any  of  the  bitters,  promotes  gastric  secretion  in  feeble 
digestion,  and  has  at  the  same  time  peculiar  salutary  effects  on  the  enfee- 
bled condition  of  the  chronically  inflamed  gastric  mucous  membrane.  It 
is  supposed  also  to  have  a  stimulating  effect  on  the  pancreatic  secretion. 
It  may  be  given  in  the  form  of  a  fluid  extract  combined  with  glycerin 
and  small  doses  of  nux  vomica. 

Among  the  specific  stimulating  nerve-tonics,  nux  vomica,  or  its  alka- 
loid, strychnia,  deserves  special  mention.  In  small  tonic  doses  it  is 
specially  indicated  in  conditions  of  general  nervous  prostration  associated 
with  a  tendency  to  hypochondriasis.  In  such  cases  we  frequently  observe 
pale  urine,  containing  an  excess  of  the  phosphates.  The  mineral  acids 
are  valuable  additions  to  the  bitter  tonics  in  all  broken-down  condi- 
tions of  the  nervous  system.  In  administering  nux  vomica  care  should 
be  taken  as  to  limitation  of  time  and  dose.  The  excessive  or  prolonged 
use  of  the  drug  is  apt  to  produce  serious  general  nervous  disturbance,  the 
secondary  condition  being  often  the  opposite  to  that  for  which  it  was 
prescribed.  Temporary  saccharine  diabetes  is  not  unfrequently  one  of 
the  results. 

In  atony  of  the  mucous  membrane,  with  morbid  sensibility  and  slovp 
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digestion,  ipecacuanha  is  a  remedy  of  much  value.  It  was  first  brought 
into  prominent  notice  in  connection  with  gastric  atiections  by  Budd, 
since  which  time  it  has  been  more  or  less  used  by  the  profession.  In 
torpid,  slow  digestion,  with  depraved  or  lessened  gastric  secretion,  it  is 
of  undoubted  value.  It  should  be  given  on  an  empty  stomach  at  least 
half  an  hour  before  meals.  The  dose  should  be  short  of  producing 
nausea.  We  may  commence  with  two  to  four  drops  of  the  tincture  or 
wine  of  ipecac,  and  gradually  increase  until  we  find  the  point  of  toler- 
ance ;  or  it  may  be  given  in  the  form  of  pill  in  doses  of  a  quarter  or  a 
half  grain  before  meals,  combining  it  with  rhubarb  in  three-  or  four- 
grain  doses.  Ipecacuanha  may  be  administered  at  the  same  time  we  are 
^  giving  the  mineral  acids,  or  mineral  acids  with  pepsin. 

Adjuvants  to  Digestion. — In  atony  of  the  stomach  the  gastric  mucous 
membrane  responds  feebly  to  the  stimulus  of  food.  There  is  failure  in 
both  muscular  movement  and  gastric  secretion,  with  slowness  of  digestion 
as  a  result.  To  meet  this  condition  we  seek  to  increase  the  digestive  power 
by  the  addition  of  certain  principles  natural  to  the  digestive  process — viz. 
the  mineral  acids,  pepsin,  and  pancreatin.  Of  these  acids,  the  hydro- 
chloric should  be  preferred,  because  it  is  the  natural  acid  of  the  gastric 
juice.  Lactic,  nitro-hydrochloric,  and  phosphoric  acids  have  also  been 
used  with  benefit.  There  can  be  no  doubt  of  the  efficacy  of  either  of  these 
preparations.  They  are  best  given  when  the  stomach  is  empty,  so  that 
they  may  directly  act  on  the  relaxed  atonic  mucous  membrane.  Half  an 
hour  before  or  two  Jiours  after  a  meal  is  the  best  time  for  their  adminis- 
tration, and  to  be  of  benefit  they  should  be  administered  for  a  length  of 
time.  From  fifteen  to  twenty  minims  of  the  dilute  hydrochloric  or  nitro- 
hydrochloric  acid  may  be  given  in  some  bitter  tincture  or  infusion  for 
months.  An  elegant  preparation  may  be  made  by  adding  the  acid  to 
tincture  of  orange-peel  and  syrup  of  lemon.  Aromatic  tincture,  tincture 
of  ginger,  or  glycerin  may  be  added  in  some  cases.  It  is  important  that 
remedies  administered  in  gastric  affections  should  be  made  pleasant  as 
possible  to  the  patient. 

Metallic  prej^arations  are  of  use  in  some  cases.  If  for  any  reason  they 
are  preferred,  the  perchloride  of  iron  is  one  of  the  very  best  prepai*ations. 
Arsenic  and  zinc  may  also  be  tried  in  small  doses. 

Pepsin  and  its  Uses. — Of  the  efficacy  of  pepsin  as  an  artificial  substi- 
tute for  the  normal  solvent  of  the  food  adverse  opinions  have  been 
expressed,  but  in  spite  of  the  most  critical  scepticism  as  to  its  action  its 
use  since  first  introduced  into  medicine  has  steadily  increased.  It  has 
been  shown  to  be  the  natural  constituent  of  the  gastric  juice  and  glands, 
and  as  a  natural  ferment,  when  combined  with  hydrochloric  acid,  it  con- 
stitutes the  most  important  solvent  of  the  nitrogenous  portions  of  our  diet 
(Habershon).  There  is  a  vast  number  of  different  preparations  of  pepsin 
in  the  market,  and  some  of  them  are  doubtless  of  little  value.  We  ought 
to  be  quite  sure  that  the  article  is  what  it  purports  to  be.  The  pepsina 
porce  is  the  best  preparation,  one  grain  of  which,  says  Beale,  ought  to 
thoroughly  digest  one  hundred  grains  of  boiled  white  of  egg  in  three  o! 
four  hours  at  a  temperature  of  100°  F.  His  test  as  to  the  value  of  pep- 
Bin  is  as  follows :  "  One  hundred  grains  of  hard-boiled  white  of  egg,  cut 
into  thin  slices,  may  be  placed  in  a  wide-mouthed  bottle  or  flask  with 
one  ounce  of  water  and  twenty  drops  of  dilute  hydrochloric  acid.     One 
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grain  of  pepsin  powder  is  to  be  added,  and  the  mixture  placed  before  a 
fire  at  a  temperature  of  about  100°  F.  The  flask  is  to  be  shaken  from 
time  to  time.  In  about  an  hour  the  white  of  Qgg  begins  to  look  trans- 
parent at  the  edges,  and  in  about  four  hours  it  will  be  completely  dis- 
solved if  the  pepsin  is  good."  In  cases  of  feeble  digestion  from  deficiency 
of  gastric  juice  pepsin  is  a  valuable  adjuvant  to  the  digestive  power,  and 
may  be  given  with  advantage  in  'connection  with  the  mineral  acids  or 
with  ipecacuanha  or  capsicum  before  meals. 

Special  Remedies. — There  are  certain  symptoms  characteristic  of  the 
different  forms  and  complications  of  dyspepsia  that  require  special  rem- 
edies. Bismuth  is  often  useful.  It  is  especially  indicated  where  there 
is  a  morbid  painful  condition  of  the  gastric  nerves.  The  subnitrate  or 
carbonate  of  bismuth  may  be  given  in  ten-  Or  tAventy-grain  doses,  sus- 
pended in  water  by  means  of  mucilage  of  acacia,  and  flavored  w^ith  ginger 
or  peppermint.  It  should  always  be  given  on  an  empty  stomach.  Other 
elegant  preparations  supposed  to  be  improvements  upon  these  have  been 
recommended,  and  may  be  tried. 

In  cases  of  anaemia,  if  there  are  no  contraindications,  iron  may  be 
tried.  If  digested  and  assimilated,  it  improves  the  blood,  and  this  is 
often  the  first  step  in  the  direction  of  restoring  functional  activity.  Of 
the  preparations  of  iron,  none  is  perhaps  superior  to  the  perchloride. 
The  saccharo-carbonate  and  the  ammonio-citrate  are  also  valuable  and 
unirritating  salts  of  iron,  and  may  be  given  with  other  tonics.  Ferru- 
ginous mineral  waters  slightly  charged  with  carbonic  acid  are  well 
tolerated  in  small  doses.  The  free  dilution  favors  the  action,  and  is 
frequently  more  acceptable  to  the  stomach  than  the  more  concentrated 
forms.  From  one-half  to  one  glassful  may  be  taken  at  a  time ;  and  the 
use  of  iron  in  this  form  may  be  preceded  or  accompanied  by  the  admin- 
istration of  small  doses  of  quinia  and  of  the  bitter  tonics.  But  it  is  a 
mistake  to  commence  the  treatment  by  the  indiscriminate  use  of  iron, 
quinine,  and  nerve-tonics.  The  contraindications  to  the  use  of  iron  are 
irritable  and  inflammatory  states  of  the  mucous  membrane,  or  dyspepsia 
associated  with  deranged  conditions  of  secretion,  as  manifested  by  dirty 
tongue  and  loaded  urine. 

When  the  nervous  system  is  prominently  at  fault,  nux  vomica,  arsenic, 
and  the  nitrate  and  oxide  of  silver  often  prove  to  be  valuable  remedies. 
Here  also  benefit  may  be  derived  from  the  lighter  ferruginous  prepara- 
tions ;  indeed,  few  combinations  have  greater  influence  over  the  nervous 
system  than  the  joint  action  of  arsenic  and  iron.  Much  benefit  may  also 
be  derived,  in  special  cases,  from  methodical  hydro-therapeutic  treatment. 
If  judiciously  used  it  strengthens  the  nervous  system,  stimulates  the 
organic  functions,  and  increases  the  power  of  vital  resistance.  And  in 
some  cases  of  nervous  dyspepsia  electricity  gives  good  results.  In  all 
cases  of  nervous  prostration  as  much  wholesome  food  should  be  taken  as 
the  stomach  can  easily  digest. 

In  hepatic  forms  of  indigestion  there  is  no  substitute  for  an  occasional 
mercurial  cathartic,  for,  notwithstanding  adverse  criticism,  clinical  experi- 
ence has  taught  the  great  value  of  this  drug  upon  the  upper  portion  of 
the  intestinal  track.  The  mode  of  operation  may  be  doubtful,  but  the 
result  is  unquestionable.  In  functional  disturbance  of  the  liver  or  mor- 
bid conditions  of  the  upper  portion  of  the  intestinal  track,  as  indicated 
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by  the  loaded  tongue,  sallow  complexion,  want  of  appetite,  and  litbremia, 
no  remedy  will  give  so  much  relief  as  a  few  broken  doses  of  calomel,  fol- 
lowed by  a  saline  aperient ;  or  eight  or  ten  grains  of  blue  mass,  with  a 
grain  of  ipecacuanha,  may  be  administered  at  bedtime,  followed  by  a 
saline  draught  in  the  morning.  After  the  bowels  are  thoroughly 
unloaded  by  a  mercurial,  great  advantage  may  be  derived  from  a  sys- 
tematic course  of  the  aperient  mineral  waters — the  Friedrichshall,  the 
Hunyadi,  Carlsbad,  or  some  of  the  mineral  waters  of  our  own  country. 
The  hepatic  form  of  indigestion  cannot  be  relieved  until  we  relieve  the 
congested  hepatic  portal  system,  and  this  is  best  accomplished  by  the 
general  line  of  treatment  here  indicated.  The  simple  vegetable  bitters, 
with  or  without  alkalies,  may  be  used  at  the  same  time  or  subsequent  to 
this  treatment;  but  they  are  often  worse  than  useless  until  we  secure  free- 
dom of  abdominal  circulation.  The  diet  should  be  light  and  nourishing, 
and  the  patient  should  spend  most  of  his  time  out  of  doors.  Horseback 
exercise  is  peculiarly  advantageous. 

But  in  many  cases  of  the  more  chronic  forms  of  dyspepsia  the  colon  is 
as  atonic  as  the  stomach,  and  therefore  the  bowels  require  special  attention. 
In  colonic  dyspepsia  all  active  purgation  should  be  avoided,  and  salines, 
such  as  sulphate  of  magnesia,  the  Hunyadi  and  other  saline  mineral  waters, 
should  be  specially  prohibited.  The  most  useful  aperients  in  such  cases  are 
rhubarb,  aloes,  senna,  colocynth,  or  podophyllin.  Few  laxatives  answer 
a  better  purpose  than  the  ordinary  compound  rhubarb  pill.  It  may  be 
improved,  in  special  cases,  by  combining  with  it  extract  of  nux  vomica  or 
belladonna.  When  there  is  no  aifection  of  the  rectum  to  forbid  its  use, 
the  watery  extract  of  aloes  answers  very  well,  and,  unlike  many  cathar- 
tic substances,  the  dose  need  not  be  increased,  nor  does  it  disturb  the 
digestive  process.  It  may  be  given  in  one-sixth  of  a  grain  up  to  a 
grain  or  more,  and  its  purgative  action  may  be  improved  by  being 
reduced  to  a  state  of  very  minute  division  and  combining  with  it 
small  doses  of  belladonna.  Belladonna  itself  is  a  useful  remedy. 
According  to  the  observations  of  Harley,  it  "tones  and  tightens  the 
longitudinal  fibre,  while  it  relaxes  the  circular  f'  and  long  before  this 
theory  of  its  action  was  suggested.  Trousseau  called  attention  to  its  sin- 
gular efficacy  in  producing  easy  and  natural  evacuations  from  the  bowels. 
It  is  important  to  observe  its  mode  of  use.  It  should  be  given  in  sixth 
of  a  grain  doses  of  the  extract  in  the  morning  a  half  hour  or  hour  before 
breakfast.  Its  efficacy  may  be  increased  by  combining  with  it  small  doses 
of  the  watery  extract  of  aloes.  In  colicky  conditions  of  the  bowels  two- 
or  three-drop  doses  of  tincture  of  colocynth  sometimes  act  wonderfully 
well.  In  obstinate  constipation  the  free  use  of  diluents  at  the  termi- 
nation of  digestion  is  often  attended  with  excellent  results.  But  the 
hygienic  and  dietetic  treatment  of  constipation  is  even  more  important 
than  the  medicinal,  such  as  outtloor  exercise,  the  cold  bath,  rubbing, 
kneading  the  bowels,  and  the  use  of  bread  made  of  whole  meal,  oatmeal, 
and  an  abundant  supply  of  fresh  vegetables  and  fruits. 

Nausea  and  vomiting,  occasional  symptoms  of  functional  dyspepsia, 
may  be  relieved  by  various  agents,  such  as  effervescing  draughts,  lime- 
water,  oxalate  of  cerium,  hydrocyanic  acid,  creasote,  ice,  and  alkalies. 

When  vomiting  is  dependent  on  fermentation  or  putrid  action  of  tlie 
contents  of  the  stomach   with  development  of  sarciuae,  it  may  be  checked 
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Dy  cai-bolic  acid  or  by  creasote,  or  by  the  sulphite  of  soda  or  sulphurous 
acid ;  and  in  irritable  conditions  of  the  stomach  bismuth  is  a  valuable 
remedy.  It  may  be  given  with  alkalies  or  with  finely-triturated  animal 
charcoal. 

Gastric  pain  needs  treatment  appropriate  to  the  circumstances  under 
which  it  arises.  Sometimes  it  is  relieved  by  regulating  the  ingesta  or 
the  intervals  at  which  it  is  taken ;  sometimes  by  warm  carminative  stim- 
ulants or  by  chloric  ether,  ginger,  or  brandy.  If  the  pain  is  more  con- 
stant, approaching  a  condition  of  gastralgia,  hydrocyanic  acid  and  bis- 
muth are  more  eifective  remedies.  But  it  cannot  be  too  strongly  stated, 
in  conclusion,  that  in  the  management  of  the  atonic  forms  of  dyspepsia 
hygienic  treatment  is  of  prime  importance.  The  hopeful  future  of  medi- 
cine lies  in  the  direction  of  promoting  healthy  nutrition,  and  this  is  best 
accomplished  by  the  careful  adaptation  of  food  and  exercise  and  modes 
of  living  to  individual  cases  of  disease. 


Gastralgia  (Gastrodynia,  Cardialgia,  Spasm  of  the  Stomach). 

Under  the  head  of  neuroses  of  the  stomach  have  been  variously 
described  the  conditions  indicated  in  the  heading  of  this  section ;  and 
a  certain  amount  of  confusion  has  arisen  in  the  use  of  these  terms  from 
the  fact  that  they  represent  subjective  sensations  common  alike  to  organic 
and  functional  forms  of  indigestion :  pain,  for  instance,  is  felt  in  gastritis, 
cancer  of  the  stomach,  and  ulcer  of  the  stomach.  Indeed,  it  rarely  occurs 
independently  of  some  disorder  of  digestion  or  structural  lesion  of  the 
stomach. 

By  gastralgia,  considered  as  a  distinct  affection,  however,  we  mean  a 
purely  neuralgic  condition  of  the  sensory  fibres  of  the  stomach,  excluding 
inflammatory  and  structural  changes  on  the  one  hand  and  chronic  forms 
of  atonic  dyspepsia  on  the  other.  The  attacks  are  usually  periodical  in 
character,  with  constricting  pain  in  the  pit  of  the  stomach,  and  the  inter- 
vals are  not  necessarily  associated  with  symptoms  of  dyspepsia.  It  chiefly 
occui*s  in  females  of  nervous  temperament  at  the  catamenial  periods. 

Two  forms  of  the  disease  have  been  described — one  depending  on 
hypersesthesia  of  the  sensory  fibres  of  the  pneumogastric,  the  other  on 
hypersesthesia  of  the  solar  plexus.  This  may  be  correct  in  theory,  but 
practically  it  can  be  of  little  importance  to  make  the  discrimination,  even 
if  it  were  possible  to  do  so. 

Clinically,  the  disease  is  presented  to  us  in  two  forms.  In  one  the  pain 
is  agonizing,  comes  on  without  premonition,  is  sometimes  intermittent  or 
remittent  in  character,  and  conveys  to  the  sufferer  the  idea  of  spasm  ; 
lience  it  has  often  been  described  as  colic  of  the  stomach.  If  not  relieved 
by  appropriate  remedies,  the  pain  may  last  for  hours  or  days.  This  is 
the  acute  form.  In  the  other  the  pain  is  more  of  a  neuralgic  character 
and  is  not  so  severe.  There  may  be  varying  exacerbations  which  may 
last  for  months  or  years.  This  is  not  an  unfrequent  form,  and  may  con- 
sist simply  in  the  more  acute  form  becoming  chronic. 

Etiology. — With  the  limitation  indicated,  we  have  naturally  to  seek 
the  causes  of  the  aifection,  says  Ziemssen,  in  two  directions :  either  in  the 
abnormal  nature  of  the  irritants  to  which  the  gastric  nerves  are  subjected, 
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01*  in  au  altered  coudition  of  the  nerves  themselves,  which  therefore  react 
abnormally  with  the  normal  degree  of  irritiition.  This  briefly  covers  the 
whole  ground  of  the  etiological  relations  of  the  disease. 

The  predisposing  causes  are  such  as  produce  general  depressed  vitality, 
embracing  at  the  same  time  special  conditions  of  extreme  nervous  excita- 
bility. Some  of  these  general  conditions  were  pointed  out  while  speak- 
ing of  atonic  forms  of  dyspepsia.  Indeed,  the  two  conditions  are  often 
associated,  and  practically  it  may  be  difficult  to  separate  them,  although 
the  connection  between  them  is  not  necessarily  an  invariable  one.  Like 
atonic  dyspepsia,  gastralgia  is  apt  to  affect  anaemic  pereons,  and  notably 
anaemic  females  at  menstrual  periods.  Thus,  the  association  between  gas- 
tralgia, chlorosis,  and  hysteria  is  a  matter  of  common  observation.  Of 
350  cases  noted  by  Briquet,  only  30  had  no  signs  of  gastralgia ;  and  this 
observation  is  a  fair  average  expression  of  the  experience  of  others. 

Certain  blood-poisons  are  also  known  to  give  rise  to  the  disease.  Infec- 
tion of  the  blood  by  malaria  was  observed  by  Niemeyer  to  produce  spasm 
of  the  stomach  instead  of  the  paroxysms  of  intermittent  fever;  and  in 
malarious  regions  of  the  United  States  the  same  observation  has  been 
made.  Gout  and  rheumatism  are  also  known  to  sustain  causative  rela- 
tions to  the  disease.  Certain  idiosyncrasies  also  enter  as  a  factor  into  the 
somewhat  complex  etiology  of  the  disease.  Thus,  some  persons  suffer 
immediately  from  eating  certain  kinds  of  food  and  fruits,  such  as  shell- 
fish, strawberries,  honey,  and  even  milk  and  coffee.  The  pain  and  spasm 
are  produced  by  direct  contact  with  the  sensory  fibres  of  the  stomach ; 
i.  e.  they  react  abnormally  to  normal  stimulation.  But  disease  of  the 
nerv^e-centres  may  enter  into  the  causation.  This  is  seen  by  the  effects  of 
morbid  growths  impinging  upon  nerve-trunks;  their  terminal  branches 
often  become  extremely  irritable  and  painful,  and  this  condition  may  be 
intensified  by  idiosyncrasy.  Excessive  acidity  of  the  stomach,  seeds  of 
fruit,  certain  articles  of  food,  the  presence  of  worms  in  the  stomach,  and 
draughts  of  ice-water  may  simply  act  as  exciting  causes  to  a  centric  pre- 
disposition. 

Of  the  more  direct  causes  operating  upon  nerve-centres,  all  the  depress- 
ing passions  and  emotions  deserve  special  mention;  so  do  all  causes  which 
produce  an  exhausted  state  of  innervation,  such  as  venereal  excesses,  onan- 
ism, the  abuse  of  narcotics,  etc. 

But  chief  among  the  causes  are  those  of  a  reflex  kind.  Painful  affec- 
tions of  the  kidneys,  irritable  conditions  of  the  bladder,  diseases  of  the 
liver,  and,  above  all,  morbid  conditions  of  the  female  genital  organs,  sus- 
tain a  direct  and  close  relation  to  painful  and  spasmodic  conditions  of  the 
stomach.  It  is  a  common  accompaniment  of  versions,  flexions,  prolapses, 
inflammations,  erosions  of  the  os,  as  well  as  disejised  conditions  of  the 
ovaries.  When  such  local  conditions  are  associated  with  anaemia  and 
hysteria,  patients  rarely  fail  to  have  painful  gastric  complications. 

Symptoms. — The  symptoms  of  gastralgia,  like  most  of  the  neuroses, 
are  characterized  by  severe  pain  occurring  in  paroxysms,  followed  by 
remissions,  and  sometimes  by  complete  intermissions,  again  to  recur  with 
varying  degrees  of  severity.  The  pain  in  the  acute  variety  is  of  a  vio- 
lent, spasmodic  character,  and  is  referred  to  the  e})ig'astrium  immediately 
beneath  the  ensiform  cartilage.  Frequently  it  extends  from  the  epigas- 
trium to  the  back  and  chest  and  into  the  right  and  left  hypochondrium. 
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No  one  has  so  briefly  and  so  accurately  described  the  immediate  attack 
of  gastralgia  as  Romberg :  "  Suddenly,  or  after  a  precedent  feeling  of 
pressure,  there  is  severe  griping  pain  in  the  pit  of  the  stomach,  usually 
extending  into  the  back,  with  a  feeling  of  faintness,  shrunken  counte- 
nance, cold  hands  and  feet,  and  small,  intermittent  pulse.  The  pain 
becomes  so  excessive  that  the  patient  cries  out.  The  epigastrium  is 
either  puffed  out  like  a  ball,  or,  as  is  more  frequently  the  case,  retracted, 
with  tension  of  the  abdominal  walls.  There  is  often  pulsation  in  the 
epigastrium.  External  pressure  is  well  borne,  and  not  unfrequently 
the  patient  presses  the  pit  of  the  stomach  against  some  firm  substance 
or  compresses  it  with  his  hands.  Sympathetic  pains  often  occur  in  the 
thorax  under  the  sternum,  in  the  oesophageal  branches  of  the  pneumo- 
gastrlc,  while  they  are  rare  on  the  exterior  of  the  body.  The  attack 
lasts  from  a  few  minutes  to  half  an  hour;  then  the  pain  gradually  sub- 
sides, leaving  the  patient  much  exhausted,  or  else  it  ceases  suddenly  with 
eructation  of  gas  or  watery  fluid,  with  vomiting,  with  a  gentle  soft  per- 
spiration, or  with  the  passage  of  reddish  urine.^^ 

Besides  the  violent  paroxysmal  pain  referred  to  the  stomach,  symptoms 
of  derangement  of  other  organs  are  often  present.  Prominent  among 
these  are  hysterical  phenomena  which  are  protean  in  their  manifestations, 
and  if  not  recognized  they  are  liable  to  mislead.  Thus,  with  gastric  pain 
there  may  be  violent  palpitation  of  the  heart,  with  sliortness  of  breath, 
cough,  globus,  hiccough,  and  convulsive  affections,  and  in  a  certain  pro- 
portion of  cases  there  is  marked  melancholia  or  hypochondriasis. 

The  stomach  is  variously  modified  in  its  function.  In  many  cases  it  is 
entirely  unaffected.  The  desire  for  food  may  be  indeed  increased,  and  its 
ingestion  may  give  a  sense  of  relief.  In  others  vomiting  may  be  severe, 
while  in  still  others  there  may  be  merely  a  condition  of  anorexia.  The 
tongue  is,  as  a  rule,  clean,  the  skin  cool,  the  temperature  undisturbed, 
and  there  is  absence  of  tenderness  over  the  epigastrium.  Generally  pres- 
sure relieves  the  pain. 

Diagnosis. — Functional  and  structural  troubles  of  the  stomach  very 
markedly  simulate  each  other;  therefore  the  diagnosis  requires  to  be 
made  with  great  caution,  and  this  is  best  done  by  a  most  rigid  and  care- 
ful exclusion ;  and  this  becomes  difficult  because  the  symptoms  are  mainly 
subjective. 

It  is  a  matter  of  great  moment  in  differentiating  the  disease  to  take 
into  account  all  constitutional  states  which  predispose  to  nervous  asthenia. 
Thus  in  conditions  of  chlorosis  and  hysteria  the  presumption  is  strong 
that  the  pain  is  neurotic  or  spasmodic  in  character ;  and  this  presumption 
is  intensified  if  there  be  no  accompanying  constitutional  symptoms  which 
indicate  inflammatory  action.  We  exclude  inflammatory  conditions  of 
the  stomach  by  the  frequent  and  complete  intermissions,  by  the  absence 
of  thirst,  tenderness,  and  all  febrile  movement.  Moreover,  the  pain  of 
inflammatory  affections,  unless  produced  by  corrosive  poisons,  is  rarely  so 
severe  as  in  neuralgic  affections;  nor  are  nausea  and  vomiting  so  uniform- 
ly present  in  neurotic  affections.  Then  the  time  at  which  the  pain  is 
experienced  is  a  matter  of  importance.  In  inflammatory  affections  it  is 
felt  immediately  on  taking  food.  In  neurotic  affections  it  may  occur 
when  the  stomach  is  empty,  and  it  is  not  unfrequently  relieved  by  food. 
In  ulcer  and  cancer  of  the  stomach  pain  is  a  common  element,  and,  as  in 
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gasti-algia,  it  is  referred  to  the  epigastrium.  But  in  gastric  ulcer  tlie  pain 
is  rarely  absent;  it  is  of  a  dull,  gnawing  character,  is  strictly  localizL-d  in 
the  centre  of  the  epigastrium,  and  is  aggravated  by  pressure  and  by  food. 
Moreover,  the  vomited  matter  often  contains  blood.  In  cancer  of  the 
stomach  the  pain  is  not  as  severe  and  spasmodic  in  character  as  in  gas- 
tralgia,  the  vomiting  is  a  more  prominent  symptom,  and  the  material 
vomited  has  the  characteristic  cancerous  look.  Cancer  is  more  apt  to 
occur  too  in  advanced  life,  and  it  is  characterized  by  a  steady  progressive 
emaciation. 

Gastralgia  may  also  be  confounded  with  rheumatism  of  the  abdominal 
muscles  as  well  as  neuralgia  of  the  inferior  intercostal  nerves,  and  it  is 
liable  to  be  confounded  with  colic  resulting  from  biliary  calculi.  Colicky 
pains  in  the  transvei*se  portions  of  the  colon  may  also  be  mistaken  for 
pains  in  the  stomach.  ''It, is  no  exaggeration  to  say,"  says  Trousseau, 
"  that  in  perhaps  half  the  cases  which  are  called  gastralgia  the  affection 
is  nothing  more  than  cholalgia."  The  more  fixed  the  pain  is  to  one  spot, 
and  the  nearer  it  is  to  the  median  line,  the  greater  is  the  probability  of 
its  being  gastric. 

Prognosis. — Notwithstanding  the  severe  and  apparently  alarming 
nature  of  the  symptoms,  the  prognosis  of  gastralgia  is  in  the  main  favor- 
able, although  the  prospect  of  a  permanent  and  speedy  cure  is  small. 
The  duration  of  the  disease  depends  on  the  nature  and  persistence  of  the 
exciting  causes,  and  these  are  so  often  associated  with  an  exhausted  state 
of  innervation  that  speedy  recovery  from  the  disease  cannot  be  promised. 
In  the  simpler  varieties,  caused  by  improper  food,  the  disease  will  dis- 
appear by  removing  the  cause,  and  the  hysterical  forms  are  liable  to  dis- 
appear with  advancing  life.  So  also  cases  arising  from  malaria,  anaemia, 
chlorosis,  uterine  disease,  rheumatism,  and  gout  may  be  relieved  by 
removing  the  cause.  But  there  are  cases  produced  by  unknown  causes, 
and  especially  cases  associated  with  a  general  and  unexplained  cachexia, 
in  which  the  prognosis  is  not  good. 

Treatment. — This  is  both  radical  and  palliative.  The  radical  treat- 
ment must  have  reference  to  the  diseases  which  have  given  rise  to  it.  If, 
for  instance,  the  gastralgia  can  be  traced  to  sympathetic  disturbances  of  the 
uterine  organs,  no  remedy  can  be  permanently  effective  until  the  cause 
is  removed.  Since  chlorosis  and  anaemia  are  so  often  found  associated 
with  it,  benefit  may  be  expected  from  the  ferruginous  preparations  in 
some  form.  Iron  occupies  a  prominent  place  as  a  remedial  agent.  The 
precipitated  carbonate  is  to  be  preferred  on  account  of  its  peculiar  influ- 
ence over  the  nervous  system,  and  especially  over  painful  neuralgic  con- 
ditions. It  may  be  given  in  drachm  doses,  or  even  larger,  combined  witli 
ginger  or  aromatic  powder.  If  the  stomach  will  not  tolerate  it,  other 
preparations  may  be  tried. 

Quinia  is  a  valuable  addition  to  iron,  and  it  is  specially  valuable  in 
cases  of  susi>ected  malarious  origin.  Sometimes  a  few  large  doses  will 
break  up  the  paroxysmal  pains  as  no  other  agent  will. 

In  the  more  chronic  forms  of  the  disease  arsenic  is  one  of  the  most 
reliable  remedies  we  possess.  It  has  a  well-deserved  reputation  in  the 
treatment  of  a  great  variety  of  nervous  affections,  and  in  none  more  than 
in  the  disease  now  under  consideration.  It  should  be  given  for  a  length  of 
time — three  or  four  minims  of  Fowler's  solution,  gradually  increased  and 
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given  immediately  after  food — and  in  cases  of  anaemia  it  should  be  asso- 
ciated with  iron. 

In  irritable,  bioken-down  conditions  of  the  nervous  system  nux  vomica, 
or  its  alkaloid  strychnia,  is  a  useful  remedy.  But  it  is  a  powerful  stimu- 
lant to  the  spinal  nerve-centre,  and  care  should  be  used  in  the  too  pro- 
tracted use  of  the  remedy  or  in  its. administration  in  too  large  doses.  It 
may  be  combined  with  the  phosphate  or  the  valerianate  of  zinc,  or  either 
may  be  given  separately.  The  nitrate  and  oxide  of  silver  have  also  been 
used  with  asserted  success.  Nitrate  of  silver  may  be  given  in  pill  form 
with  opium. 

If  there  is  a  strong  hysterical  element,  the  bromides  and  antispasmodics 
may  be  tried  in  connection  with  remedies  calculated  to  strengthen  the 
nervous  system.  The  judicious  employment  in  such  cases  of  hydro- 
therapeutic  measures  is  of  great  value.  Good  results  are  also  obtained 
from  electricity.     The  constant  current  should  be  preferred. 

Among  palliative  remedies — i.  e.  remedies  that  act  directly  on  the  pain- 
ful gastric  nerves — the  subnitrate  of  bismuth  has  long  been  regarded 
with  great  favor.  Its  action  is  mainly  local ;  it  may  be  given,  therefore, 
in  drachm  doses  or  more  three  or  four  times  a  day.  If  there  is  nothing 
to  contraindicate  its  use,  aconite  or  dilute  hydrocyanic  acid  may  be  given 
with  the  bismuth. 

For  the  immediate  relief  of  pain,  however,  there  is  no  substitute  for 
opium.  The  subcutaneous  injection  of  morphia  will  generally  give 
immediate  relief.  But  there  are  many  reasons  why  we  should  try  other 
palliative  remedies.  In  a  disease  so  painful  in  character  a  remedy  that 
gives  such  prompt  relief  is  liable  to  abuse.  The  formation  of  the  opium 
habit  should  be  carefully  guarded  against.  Spirits  of  chloroform  may  be 
tried,  therefore,  as  a  substitute  for  opium,  followed  by  large  draughts  of 
hot  water — hot  as  the  patient  can  possibly  sip  it.  Hot  water  of  itself 
often  gives  immediate  relief. 

An  important  part  of  the  treatment  consists  in  well-regulated  hygiene. 
Change  of  air,  travel,  pleasant  mental  surroundings,  together  with 
carefully  regulated  diet,  are  in  a  majority  of  cases  more  efficacious 
than  drugs. 


Acute  Gastritis  (Acute  Gastric  Catarrh). 

Reasoning  from  the  great  functional  activity  of  the  stomach,  from  its 
daily  periodical  change  of  blood-supply,  from  its  extensive  glandular 
arrangement,  and  from  its  important  relations  to  the  functions  of  vege- 
tative and  animal  life,  we  might  readily  infer  that  it  would  be  frequently 
the  seat  of  acute  and  destructive  inflammation.  But  it  is  remarkable,  all 
things  considered,  how  seldom  that  is  the  case.  Indeed,  acute  spontaneous 
inflammation  of  the  stomach  is  almost  unknown.  When  it  occurs  it 
most  frequently  results  from  toxic  causes.  In  less  severe  forms,  how- 
ever, not  attended  with  immediate  danger  to  life,  it  is  undoubtedly  a 
disease  of  frequent  occurrence,  and  in  this  more  comprehensive  sense  the 
subject  will  be  considered  in  the  present  section. 

The  mucous  membrane  alone  is  usually  the  seat  of  the  disease,  and  for 
this  reason  it  has  become  the  rjustom  of  late  years  to  describe  it  as  gastric 
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catarrh.  This  may  be  objectionable,  for  the  reason  that  it  does  not 
include  gastric  inflammation  of  every  grade  of  intensity.  The  term 
catarrh  is  generally  applied  to  much  more  simple  anatomical  structures 
than  those  pertaining  to  the  stomach.  We  shall  consider  the  subject 
therefore  under  two  forms — namely,  (1)  Catarrhal;  (2)  Erythematous 
gastritis. 

Etiology. — Certain  conditions  predispose  to  the  disease.  Acute 
catarrhal  gastritis  is  specially  liable  to  occur  in  those  who  habitually 
suffer  from  a  disordered  stomach.  This  may  arise  from  functional  dis- 
turbance of  the  digestive  process  on  the  one  hand,  or  mechanical  obstruc- 
tion on  the  other.  Mechanical  causes  are  widespread  in  their  influence. 
Thus,  weak  heart-action  from  any  cause  tends  to  disturb  the  normal 
adjustment  between  the  two  sides  of  the  circulation — arterial  and  venous. 
An  abnormal  amount  of  blood  accumulates  on  the  venous  side  of  the 
circulation,  and  chronic  passive  hyperaemia  of  the  abdominal  viscera  is 
the  result.  The  effect  of  this  upon  the  stomach  is  to  lower  its  functional 
activity  and  to  invite  inflammatory  action.  The  same  condition  results 
from  structural  diseases  of  the  heart,  lungs,  or  liver.  Persons  suffering 
from  valvular  diseases  of  the  heart,  emphysema  of  the  lungs,  or  cirrhosis 
of  the  liver  are  strongly  predisposed  to  diseases  of  the  stomach.  Gas- 
tric troubles  are  also  apt  to  supervene  during  the  progress  of  various 
diseases. 

Gouty  and  rheumatic  persons  are  specially  prone  to  suffer  from  gastric 
catarrh ;  and  eruptive  disorders,  such  as  scarlatina,  diphtheria,  etc.,  tend 
to  erythematous  forms  of  gastric  inflammation.  Catarrhal  gastritis  is 
also  a  very  common  sequence  of  the  whole  class  of  malarious  fevers, 
including  yellow  fever,  intermittents,  and  remittents.  In  its  more  acute 
form  gastric  inflammation  supervenes  in  the  course  of  yellow  fever ;  and 
what  is  observed  here  in  an  extreme  degree  exists  in  a  minor  degree 
in  all  the  so-called  malarious  fevers.  Intermittent  and  remittent  fevers 
are  always  attended  with  gastro-duodenitis  and  gastro-hepatitis.  The 
degree  of  this  inflammatory  complication  determines  the  continued  cha- 
racter of  the  fever.  Upon  this  point  the  writer  has  veiy  decided  views 
based  upon  a  wide  field  of  observation  in  malarious  regions  of  country. 
AYe  have  lost  ground  in  the  treatment  of  these  diseases  by  directing  our 
attention  almost  exclusively  to  the  febrile  and  malarious,  to  the  exclusion 
of  the  inflammatory,  elements.  Quinia  is  inoperative  in  the  cure  of  these 
troublesome  and  often  fatal  complications.  Indeed,  it  is  more  than  that : 
it  is  often  positively  injurious.  Arrest  the  local  phlegmasia  and  secure 
freedom  of  abdominal  circulation,  and  we  at  once  get  the  action  of  the 
specific  remedy.  It  may  be  going  too  far  to  affirm,  as  did  Broussais,  that 
gastritis  sastains  a  causative  relation  to  all  forms  of  fever,  but  that  gastro- 
duodenitis  is  an  important  secondary  condition  in  all  forms  of  malarious 
fever,  complicating  and  perpetuating  the  febrile  state,  there  can  be  no 
doubt;  and  it  is  equally  clear  that  it  constitutes  one  of  the  most  dangerous 
complications.  Excessive  alimentation,  with  the  injudicious  use  of  tonics 
and  stimulants,  so  often  resorted  to  in  the  treatment  of  these  fevers  in  their 
early  stages,  only  serves  to  intensify  the  local  inflammation.  Abolish  the 
congestive  and  inflammatory  element  of  a  remittent,  and  it  at  once  becomes 
an  intermittent. 

Mention  has  been  made  of  weak  heart-action  as  a  factor  in  catarj'hal 
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gastritis ;  also  mechanical  impediments  to  the  return  of  blood  from  the 
stomach  to  the  heart.  The  stomach  is  thereby  kept  in  a  constant  p^;ate 
of  congestion,  the  nutiition  of  the  mucous  membrane  is  less  active  than 
in  health,  and  its  solvent  juices  are  more  sparingly  secreted.  Thus  in 
long-continued  congestion  produced  by  mitral  disease  of  the  heart  Samuel 
Fen  wick  found  the  formation  of  .pepsin  impaired.  He  made  artificial 
gastric  juice  from  the  mucous  membrane  of  three  males  dying  of  heart 
disease,  and  he  found,  on  the  average,  only  2-9  grs.  of  albumen  were 
dissolved,  whereas  the  amount  digested  by  the  mucous  membrane  of  per- 
sons who  had  died  of  other  maladies  was  4  grains.  In  the  cases  of  three 
females  a  still  smaller  amount  of  solvent  power  was  displayed.  These 
facts  have  important  bearings  upon  the  question  of  alimentation  in  fevers 
and  the  conditions  in  which  there  is  chronic  congestion  on  the  venous 
side  of  the  circulation.  Long-continued  passive  hypersemia  of  the  stom- 
ach from  any  cause  not  only  impairs  its  functional  activity,  but  strongly 
predisposes  to  inflammatory  complication. 

Acute  erythematous  gastritis  is  most  frequently  met  with  in  children. 
It  is  a  very  common  form  of  disease  in  early  life,  and  the  local  nature  of 
the  malady  is  frequently  overlooked.  Few  questions  in  practical  medi- 
cine are  more  embarrassing  to  the  physician.  It  has  been  known  and 
described  as  gastric  and  remittent  fever,  as  continued  typhoid,  and  even  as 
acute  hydrocephalus.  AYriters  and  teachers  describe  and  dogmatize,  while 
practical  men  hesitate  at  the  bedside.  There  is  little  doubt  but  in  the 
background  of  these  febrile  manifestations  in  children  there  is  often  an 
acute  erythematous  gastritis,  which  is  more  successfully  treated  by  a 
rigid  milk  diet,  small  doses  of  calomel  and  bismuth,  mucilaginous 
drinks,  cooling  saline  laxatives,  and  sometimes  leeches  applied  to  the 
epigastrium,  than  by  the  heroic  doses  of  quinia  so  frequently  resorted 
to. 

We  must  not,  in  this  connection,  lose  sight  of  the  fact,  so  clearly 
pointed  out  by  Broussais,  that  inflammation  of  the  stomach  is  often  sec- 
ondarily repeated  in  the  brain.  The  whole  field  of  clinical  observation 
abounds  in  illustrations  of  this.  How  often,  for  instance,  we  can  trace 
the  sick  headache,  the  delirium,  and  even  convulsive  movements  of  the 
voluntary  muscles,  to  primary  gastro-intestinal  irritation  !  In  the  play 
of  the  sympathies  morbid  irritative  action  is  transmitted  from  the  organic 
to  the  cerebro-spinal  nerves ;  and  of  all  portions  of  the  abdominal  viscera 
the  stomach  and  upper  portion  of  the  intestinal  track  are  the  most  fre- 
quent seat  of  these  intense  morbid  sympathies.  Remedies  which  cool 
the  stomach  and  lessen  inflammatory  action  diminish  the  excitement  of 
the  brain,  and  vice  versa. 

Exciting  Causes. — Among  the  direct  exciting  causes  of  gastric 
inflammation — exclusive  of  acrid  or  corrosive  poisons — the  most  frequent 
in  this  country  is  the  excessive  use  of  alcohol.  It  acts  most  injuriously 
when  it  is  but  slightly  diluted  and  taken  on  an  empty  stomach.  And 
next  to  this  pernicious  habit,  in  the  order  of  importance,  is  the  use  of 
large  quantities  of  food — more  than  the  stomach  has  capacity  to  digest, 
and  more  than  is  necessary  for  the  wants  of  the  system.  Excessive  ali- 
mentation is  a  prolific  source  of  gastric  inflammation.  It  generally  mani- 
fests itseli,  however,  in  a  chronic  or  subacute  form. 

Acute  erythematous  gastritis,  so  frequently  met  with  in  children,  is 
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often  present  in  scarlatina.  It  is  evidently  not  catarrhal  in  character,  for 
in  the  earlier  stages  there  is  no  increased  secretion  of  mucus  and  but  little 
injection  of  the  mucous  membrane.  The  changes  are  observed  in  the 
deeper  structures  of  the  stomach,  and  principally  in  the  gastric  tubules. 
They  are  much  distended  by  granular,  fatty,  and  albuminous  matter ; 
and  in  this  respect  it  is  analogous  to  erythematous  affections  of  the  skin 
with  which  it  is  associated  in  scarlatina. 

Finally,  acute  gastric  catarrh  may  be  excited  by  all  causes  that  weaken 
the  digestive  power  either  by  weakening  the  gastric  juice  or  by  retarding 
the  movements  of  the  stomach. 

Anatomical  Characters. — No  disease  requires  more  knowledge 
and  caution  in  determining  post-mortem  changes  than  those  of  tlie 
stomach.  In  the  first  place,  it  presents  in  inflammatory  conditions 
markedly  different  degrees  of  intensity,  with  corresponding  differences 
in  anatomical  changes.  Its  diseases  also  present  many  special  forms,  and 
changes  take  place  after  death  which  simulate  morbid  processes  during 
life.  Moreover,  intense  vascular  injections  are  apt  to  disappear  in  the 
small  superficial  vessels  after  death.  This  applies  to  all  mucous  mem- 
branes, but  specially  to  the  mucous  membrane  of  the  stomach,  which  is 
the  seat  of  varying  amounts  of  blood  in  their  physiological  limits  during 
life.  For  this  reason  the  observations  of  Beaumont  made  upon  a  living 
subject  are  invested  with  peculiar  interest.  It  will  be  remembered  that 
in  the  case  of  Alexis  St.  Martin  the  appearances  noted  were  such  as 
I^elong  to  the  milder  forms  of  inflammation.  Beaumont  noticed  in  this 
case,  after  indiscretions  in  eating  or  abuse  of  ardent  spirits,  a  livid 
erythematous  redness  of  the  gastric  mucous  membrane,  with,  at  the  same 
time,  dryness  of  the  mouth,  thirst,  accelerated  pulse,  and,  at  the  height 
of  the  injection,  an  entire  absence  of  gastric  secretion.  At  other  times 
there  was  considerable  muco-purulent  matter,  with  oozing  of  grumous 
blood,  "  resembling  the  discharge  from  the  bowels  in  cases  of  chronic 
dysentery."  The  fluid  taken  out  through  the  fistulous  opening  consist- 
ed mostly,  however,  of  mucus  and  muco-pus  which  showed  an  alkaline 
reaction.  He  describes  also  a  condition  of  ecchymosis  and  oozing  of 
blood  from  certain  red  spots  of  the  gastric  mucous  membrane,  and  when 
thus  limited  the  constitutional  symptoms  experienced  by  the  patient  were 
correspondingly  slight.  Ecchymoses  may  be  present  in  large  number, 
with  exudates  of  false  membrane,  which  Beaumont  describes  as  aphthous. 
Brinton  also  describes  a  severe  form  of  gastritis  which  he  terms  ulcemtive, 
in  which  he  observed  hemorrhagic  erosions. 

In  the  catarrhal  form  of  gastritis  the  mucous  membrane  is  covered 
with  a  thick,  tenacious,  stringy  mucus ;  it  is  softer  than  usual,  and  gene- 
rally thickened.  It  presents  at  the  same  time  a  dead-white  appearance, 
corresponding  to  VirchoVs  cloudy  swelling — a  condition  analogous  to 
that  which  is  observed  in  acute  Bright's  disease.  Even  casts  of  the  tubes 
are  sometimes  met  with. 

This  inflammatory  change  in  the  substance  of  the  mucous  membrane 
is  especially  observed  in  the  acute  erythematous  form  of  gastritis  compli- 
cating scarlatina.  In  the  early  stage  there  is  no  increased  secretion  of 
mucus,  and  at  a  more  advanced  stage  the  membrane  may  be  even  pak 
than  usual. 

In  cases  of  acute  toxic  gastritis  intense  redness  is  seen  over  the  en  til 
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surface  of  the  mucous  membrane,  followed   by  rapid  exudations  and 
sloughing  of  portions  of  the  membrane. 

In  all  forms  of  the  disease  there  is  a  tendency  to  extension  of  the 
inflammation  into  the  duodenum  and  small  intestines.  In  the  more 
chronic  forms  we  almost  invariably  encounter  the  condition  of  gastro- 
duodenitis. 

Symptoms. — The  symptoms  of  inflammation  of  the  stomach  present 
wide  differences  in  their  intensity,  depending  upon  the  degree  of  severity 
in  different  cases.  In  acute  inflammation  caused  by  the  direct  action  of 
poisonous  irritants  they  are  pronounced  and  highly  diagnostic.  The 
patient  immediately  complains  of  burning  pain,  referred  to  the  epigas- 
trium, followed  by  intense  thirst  and  vomiting.  The  thirst  is  apt  to  be 
very  great  and  the  act  of  vomiting  painful.  The  vomited  matters  con- 
tain mucus,  saliva,  sometimes  bile,  and  not  unfrequently,  in  fatal  cases, 
black,  grumous,  coffee-ground  material.  There  is  marked  tenderness 
on  pressure,  the  pulse  is  frequent  and  small,  coldness  of  the  surface  is 
marked,  and  hiccough  is  apt  to  occur.  The  expression  of  the  patient  is 
anxious,  the  abdominal  muscles  rigid,  and,  in  fatal  cases,  the  prostration 
becomes  rapidly  extreme.  The  patient  dies  by  asthenia.  These  symp- 
toms apply  to  acute  cases  of  marked  severity,  usually  of  toxic  origin. 

In  the  milder  forms  of  catarrhal  gastritis  more  frequently  met  with 
there  is  seldom  complaint  of  pain.  The  sensation  is  rather  that  of  ful- 
ness, uneasiness,  with  more  or  less  tenderness  on  pressure.  The  symp- 
toms are  such  as  belong  to  acute  indigestion  and  the  embarras  gastrique 
of  French  authors.  The  phenomena  may  be  those  of  a  slight  bilious 
attack.  The  tongue  is  foul,  the  breath  offensive,  the  bowels  confined^ 
and  the  urine  high-colored  and  scanty.  There  is  also  generally  a  sense 
of  fatigue,  and  soon  secondary  cerebral  symptoms  supervene,  such  as 
cerebral  hypersemia,  headache,  vertigo,  noises  in  the  ears,  palpitation, 
sighing,  yawning,  dyspnoea,  faintness,  and  in  severe  cases  marked  phys- 
ical and  mental  depression.  Nausea  and  vomiting  are  common,  and  if 
the  inflammation  extends  to  the  duodenum  and  liver,  symptoms  of  gastro- 
hepatic  catarrh  manifest  themselves.  If  fever  supervenes,  urticaria  some- 
times complicates  these  attacks. 

In  young  children  the  inflammation  is  apt  to  involve  a  general  catarrh 
of  the  whole  intestinal  track.  Thirst  is  excessive,  followed  by  vomiting 
and  diarrhoea.  The  discharges  are  liquid,  watery,  offensive,  acid,  and  out 
of  all  proportion  to  the  amount  of  fluid  absorbed  by  the  stomach.  The 
pulse  becomes  weak  and  fluttering,  the  skin  pale,  the  features  pinched, 
the  eyes  sunken,  and  the  extremities  cold.  The  tendency  is  toward  rapid 
collapse  and  fatal  issue.  The  symptoms  describe  what  is  usually  known 
as  cholera  infantum.     It  has  its  analogue  in  the  cholera  morbus  of  adults. 

In  erythematous  gastritis  nausea  and  vomiting  are  as  general  as  in  the 
catarrhal  form,  but,  unlike  the  catarrhal,  pain  at  the  epigastrium  is  a 
prominent  symptom.  It  comes  on  directly  after  taking  food.  In 
phthisical  cases  the  sensation  is  rather  that  of  rawness  of  the  oesophagus 
and  stomach.  Thirst  is  a  troublesome  symptom ;  the  tongue  is  red  or 
dry  and  glazed ;  tenderness  of  the  epigastrium  is  marked ;  diarrhoea 
is  generally  present ;  and,  as  in  the  catarrhal  form,  the  stools  are  fetid 
and  unhealthy.  The  disease  shows  a  marked  tendency  to  become 
chronica 
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Diagnosis. — Id  the  more  acute  forms  of  the  disease  the  symptoms  are 
all  highly  diaguostic.  Vomiting,  burning  pain  of  the  stomach,  tender- 
ness on  pressure,  intense  thirst,  with  frequent  and  small  pulse,  point  with 
almost  unerring  certainty  to  acute  gastric  inflammation.  But  vomiting 
of  itself,  however  pei'sistent,  is  not  evidence  of  gastritis,  for  it  may  be 
present  from  many  other  causes.  If  the  vomiting  be  attended  by  head- 
ache, it  may  be  confounded  with  gastric  irritability  from  brain  disease. 
Thus,  chronic  meningitis  with  persistent  vomiting  strongly  simulates 
gastritis,  and  in  the  case  of  children  it  is  liable  to  be  mistaken  for  it. 
In  gastritis  the  nausea  is  from  the  first  a  pronounced  feature  of  the  dis- 
ease. Vomiting  in  affections  of  the  brain  is  often  unattended  by  nausea. 
In  gastritis  the  tongue  is  more  frequently  coated  or  red  and  glazed. 
Diarrhoea  is  also  more  frequently  present,  especially  in  early  life.  In 
affections  of  the  brain  the  tongue  may  be  clean  and  the  bowels  are 
usually  obstinately  confined.  When  there  is  much  fever,  gastritis  may  be 
confounded  with  remittent  or  typhoid  fever.  In  periods  of  childhood 
this  mistake  is  specially  liable  to  occur,  for  there  are  many  symptoms 
in  common.  In  all  such  cases  the  early  history  of  the  case  ought  to  be 
carefully  inquired  into.  In  gastritis  we  may  be  able  to  detect  the  cause 
in  any  particular  case.  The  gastric  symptoms  are  apt  to  occur  sudden- 
ly, and,  as  already  stated,  are  prominent  from  the  first.  In  meningitis  the 
skin  is  more  frequently  dry;  in  gastric  catarrh  perspirations  are  common. 
The  more  prominent  and  characteristic  symptoms  of  typhoid  should  also 
be  carefully  excluded,  such  as  the  gradual  invasion,  peculiar  eruption,  bron- 
chial catarrh,  enlargement  of  the  spleen,  gurgling  in  the  right  iliac  fossae, 
with  tympanitic  abdomen.  Peritonitis,  with  vomiting,  may  be  mistaken 
for  gastritis,  but  the  diffuse  tenderness,  the  fixedness  of  position,  the  rigid- 
ity of  the  alxiominal  muscles,  and  the  tympanitic  distension  serve  to  guide 
us  in  our  diagnosis. 

Prognosis. — The  prognosis  must  have  reference  to  the  cause.  The 
more  violent  forms  of  the  disease  resulting  from  corrosive  poisons  are 
generally  fatal.  De^th  is  apt  to  take  place  in  a  few  hours  from  a  con- 
dition of  collapse.  The  immediate  cause  of  death  is  failure  of  heart- 
action.  It  is  also  a  dangerous  disease  in  the  extremes  of  life.  In  its 
acute  form  in  children  it  is  apt  to  terminate  fatally,  especially  if  it  is  not 
recognized  early  and  judiciously  treated.  The  complications  of  the  dis- 
ease may  also  render  the  prognosis  unfavorable.  Milder  cases  tend  to 
recovery. 

Treatment. — The  most  important  indication  of  treatment,  applicable 
to  all  forms  of  gastric  inflammation,  is  to  secure  complete  or  partial  rest 
for  the  inflamed  organ.  In  dangerous  cases  no  food  should  be  taken 
into  the  stomach.  The  patient  should  be  nourished  exclusively  by 
nutrient  enemata.  If  food  is  permitted,  it  should  be  restricted  to  milk 
and  lime-water,  administered  in  small  quantities  at  short  intervals.  In 
acute  and  dangerous  cases,  suddenly  manifesting  themselves,  the  e:£citing 
cause  should  be  carefully  inquired  into,  and  speedily  removed,  if  possible, 
by  an  emetic,  or,  if  need  be,  by  the  stomach-pump,  if  the  poison  be  one 
which  can  be  ejected ;  and  following  this  antidotes  are  to  be  administered 
according  to  the  nature  of  the  poison. 

To  allay  the  intense  thirst  small  pieces  of  ice  should  be  swallowed  at 
frequent  intervals,  or,  what  is  often  more  grateful  to  the  patient,  iced 
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eifervescing  drinks  in  small  doses  oft  repeated.  Injections  of  water  may 
also  tend  to  relieve  thirst.  To  allay  vomiting  the  physician  is  often 
tempted  to  try  a  great  variety  of  remedies  which  are  usually  worse  than 
useless,  for  they  aggravate  rather  than  relieve  the  distressing  symptom. 
For  the  purpose  of  quieting  the  stomach  opium  is  the  most  reliable 
remedy  we  possess.  It  is  best  administered  hypodermically.  Foment- 
ations may  be  applied  over  the  epigastrium.  Stimulants  are,  of  course, 
contraindicated  on  account  of  their  irritating  action  on  the  inflamed 
membrane,  but  in  case  of  rapid  tendency  to  death  by  failure  of  heart- 
action  they  should  be  administered  by  the  rectum  or  hypodermically. 

In  milder  cases — which  are  much  the  more  common — physiological 
rest  of  the  organ  is  also  a  cardinal  principle  of  treatment.  Rest  of  the 
body  is  equally  essential.  In  cases  of  any  severity  the  patient  should  be 
kept  quiet  in  bed.  For  the  condition  of  acute  indigestion  known  as 
embarras  gastrique  ipecacuanha  in  six-  or  eight-grain  doses,  given  three 
times  within  twenty-four  hours,  will  often  produce  healthy  bilious  stools, 
and  in  this  manner  accomplish  the  cure.  One  or  two  grains  of  calomel 
may  be  added  to  each  dose  of  ipecacuanha  with  benefit.  In  all  forms 
of  catarrhal  gastritis,  especially  if  symptoms  of  portal  congestion  are 
present,  mild  mercurial  cathartics  are  attended  with  benefit.  Six  or 
eight  grains  of  calomel  may  be  rubbed  up  with  sugar  of  milk  and 
placed  dry  on  the  tongue,  followed  by  a  cooling  saline  aperient.  When 
diarrhoea  is  present  in  such  cases,  it  should  be  regarded  as  conservative, 
and  encouraged  by  the  administration  of  half-grain  or  grain  doses  of 
calomel,  combined  with  bismuth  and  bicarbonate  of  soda.  The  diet 
should  be  restricted  to  milk  and  lime-water  or  milk  mixed  with  Vichy 
or  Seltzer  water.  Demulcent  drinks  should  be  freely  given.  In  the 
slighter  attacks  effervescing  drinks  are  grateful  to  the  patient;  and  if 
there  be  excessive  formation  of  acid  in  the  stomach,  antacids  and"  seda- 
tives should  be  administered. 

Bismuth  has  a  peculiar  sedative  and  antiseptic  effect  in  the  milder 
forms  of  inflammatory  action  of  mucous  membranes.  It  is  especially 
valuable  in  gastro-intestinal  troubles  of  children.  Its  action  is  mainly 
local  surface  action,  and  may  therefore  be  given  in  liberal  doses  if  neces- 
sary. Children  may  take  from  five  to  ten  grains,  and  adults  twenty 
grains  or  more.  Hydrocyanic  acid  adds  to  its  sedative  qualities,  or 
when  pain  is  present,  with  diarrhoea,  opium  in  some  form  may  be  added. 
The  salicylate  of  bismuth  is  specially  indicated  when  we  want  to  add  to 
the  antiseptic  qualities  of  bismuth. 

The  general  principles  of  treatment  indicated  here  are  applicable  to 
the  so-called  remittent  fevers  of  children — namely,  calomel  in  small 
doses,  combined  with  bismuth  and  bicarbonate  of  soda,  followed  by 
occasional  cool  saline  laxatives.  Ipecacuanha  is  also  a  valuable  agent 
in  correcting  morbid  gastro-intestinal  secretions.  When  there  is  early 
epigastric  tenderness,  with  hot  skin  and  elevation  of  temperature,  two 
or  three  leeches  should  be  applied  to  the  epigastrium,  followed  by  warm 
poultices  of  linseed  meal.  Dry  cupping  may  also  be  used  with  benefit ; 
and  if  decided  remissions  occur,  with  suspicions  of  a  complicating  mala- 
rious element,  a  few  liberal  doses  of  quinia  may  be  tried.  In  many  such 
cases,  however,  it  will  be  found  unnecessary,  and  not  unfrequently  hurt- 
ful.    In  acute  gastro-intestinal  inflammations  of  children — the  temper- 
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ature  reaching  105°  or  more — no  febrifuge,  in  the  opinion  of  the  writer, 
is  equal  to  the  cool  or  cold  bath,  repeated  from  time  to  time  until  there 
is  a  decided  reduction  of  temperature.  But  the  gastric  inflammation, 
rather  than  the  fever,  should  mainly  claim  our  attention. 

Great  care  is  necessary  during  convalescence  from  acute  gastric  disease, 
particularly  as  regards  the  hygienic  management.  The  apparent  debility 
of  the  patient  too  often  tempts  the  physician  to  the  early  and  injudicious 
use  of  tonics,  stimulants,  and  excessive  alimentation,  which,  if  persisted 
in,  can  scarcely  fail  to  pernetuate  a  chronic  form  of  inflammatory  action. 


Chronic  Gastritis  (Chronic  Gastric  Catarrh). 

There  is  perhaps  no  malady  more  frequently  met  with  than  chronic 
gastric  catarrh,  and  none  more  frequently  misunderstood.  It  comprises 
many  difierent  forms  of  gastric  derangement,  which  are  grouped  under  the 
general  head  of  inflammatory  dyspepsia,  with  many  symptoms  strongly 
simulating  ordinary  functional  dyspepsia.  It  includes,  in  the  author's 
opinion,  a  large  number  of  cases  of  obstinate  chronic  dyspepsia,  which 
are  badly  managed  because  not  recognized  as  of  inflammatory  origin. 

Etiology. — In  a  more  or  less  chronic  form  it  is  frequently  met  with 
as  a  result  of  the  acute  affections.  Hence  the  etiology  is  mainly  that  of 
acute  gastric  catarrh.     It  may  be  caused — 

1.  By  functional  disorders  of  the  stomach. 

2.  By  mechanical  causes  which  interfere  with  the  portal  circulation. 

3.  In  connection  with  certain  constitutional  states,  such  as  gout,  rheu- 
matism, phthisis,  renal  disease,  certain  eruptive  diseases,  and  as  a  sequence 
of  malarious  fevers. 

4.  By  the  excessive  use  of  alcohol  and  other  gastric  irritants. 

5.  By  errors  of  diet,  especially  excessive  alimentation. 

6.  By  decomposition  of  ingested  aliment  owing  to  deficiency  of  ga.stric 
juice. 

7.  By  all  causes  that  weaken  the  digestive  power  and  lower  the  general 
tone  of  the  system. 

Of  all  these  causes,  erroi-s  of  diet  are  most  apt  to  produce  it,  and  to 
perpetuate  it  when  once  established.  And  next  to  this,  in  the  order  of 
importance,  is  the  immoderate  use  of  alcohol,  especially  by  persons  whose 
general  health  and  digestive  power  are  below  a  healthy  standard.  Such 
persons  are  apt  to  suffer  from  irritative  and  inflammatory  forms  of  dys- 
pepsia, which,  in  various  degrees  of  intensity,  alternate  with  the  acuter 
forms  of  embarras  gastrique. 

The  injudicious  use  of  drugs  may  also  be  mentioned.  There  can  be 
no  doubt  that  many  transient  and  functional  forms  of  indigestion  merge 
into  the  more  chronic  inflammatory  forms  of  dyspepsia  from  the  abuse' 
of  stimulants,  tonics,  and  purgatives.  Anxious  for  relief,  and  urged  on 
by  hope  of  recovery,  the  victims  of  functional  dyspepsia  are  apt  to  have 
recourse  to  every  grade  of  quacks  and  to  be  subjected  to  every  form  of 
harassing  and  mischievous  treatment.  Indeed,  the  use  of  potential  and 
irritating  drugs,  administered  for  all  kinds  of  ailments,  real  or  imagin- 
ary, enters  largely  into  the  etiology  of  chronic  gastric  catarrh. 

Mechanical  causes  deserve  also  special  consideration.    These  are  mainly 
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such  as  offer  impediment  to  the  return  of  blood  from  the  stomach  to  the 
heart.  In  acute  cases  the  congestion  may  be  very  intense.  Congestion 
of  the  same  kind,  but  more  gradual  in  its  occurrence  and  less  in  degree, 
may  be  present  from  all  conditions  affecting  the  circulation  of  venous 
blood  through  the  liver.  General  anaemia,  by  producing  weak  heart- 
action,  disturbs  the  normal  adjustment  between  the  arterial  and  venous 
sides  of  the  circulation.  Blood  accumulates  in  the  veins  and  capillaries, 
and  morbid  action  propagates  itself  in  a  direction  contrary  to  the  circu- 
lation. Hence  in  all  conditions  of  general  anaemia  there  is  tendency  to 
dyspnoea,  pulmonary  oedema,  brouchorrhoea,  special  forms  of  liver  dis- 
ease, gastric  catarrh,  and  even  temporary  albuminuria.  All  mechanical 
obstructions  to  the  free  transit  of  blood  through  the  heart,  lungs,  or 
liver  are  followed  by  the  same  results.  A  free  secretion  of  mucus 
into  the  stomach  is  one  of  the  most  commonly  recognized.  It  is  often 
vomited  in  large  quantities.  This  alkaline  mucus,  while  it  dilutes 
the  digestive  juices  of  the  stomach,  furnishes  favorable  conditions 
for  the  development  of  low  micro-organisms,  which  contribute  to  the 
fermentative  process.  We  may  not  duly  estimate  the  effects  of  these 
organisms  on  a  mucous  membrane  softened  by  long-continued  passive 
hypersemia. 

Malarious  fevers,  from  their  congestive  tendency,  give  rise  to  the  more 
acute  forms  of  gastro-enteric  inflammation.  In  the  more  chronic  forms 
of  intermittent  and  remittent  fevers  more  or  less  gastric  inflammation  is 
invariably  present.  Indeed,  in  all  forms  of  fever  gastric  inflammation 
is  a  complicating  element,  and  the  recognition  of  the  fact  has  an  import- 
ant bearing  on  the  treatment. 

Certain  constitutional  diseases  appear  to  involve  special  liability  to  this 
affection,  such  as  scrofula,  phthisis,  gout,  rheumatism,  syphilis,  and  many 
chronic  forms  of  skin  disease;  and  in  many  cases  the  cause  is  not 
apparent. 

Anatomical  Characters. — The  gross  appearance  of  the  stomach  in 
chronic  gastritis  is  thus  admirably  described  by  Broussais,  who  faithfully 
recorded  what  he  "  observed  during  many  years  in  the  bodies  of  those 
who  have  long  suffered  from  distaste  for  food,  nausea,  and  vomiting.'' 
These  observations  were  made  long  before  morbid  anatomy  had  thrown 
much  light  on  the  more  minute  structural  changes  of  organs,  and  the 
general  picture  will  be  recognized  as  faithful  to-day :  "  Softening,  fria- 
bility, and  the  reduction  into  a  kind  of  gelatinous  mass  commonly  occurs 
in  the  region  of  the  lower  part  of  the  larger  curvature  of  the  stomach ; 
and  when  closely  examined  it  is  perceived  that  it  is  not  only  the  mucous 
membrane  that  has  undergone  that  species  of  decomposition,  but  that 
the  muscular  has  participated  in  it,  and  that  the  whole  of  the  cellular 
tissue  which  united  the  three  membranes  has  entirely  disappeared.  The 
parietes  of  the  viscus  are  then  reduced  to  a  very  thin  lamina  of  serous 
membrane,  commonly  so  fragile  as  to  tear  on  the  slightest  handling,  or 
even  already  perforated  without  any  effort  on  the  part  of  the  anatomist. 
The  pyloric  region,  on  the  contrary,  has  manifestly  acquired  more  con- 
sistence and  thickness ;  the  mucous  membrane  there  presents  large  folds, 
the  muscular  appears  more  developed,  and  the  cellular  and  vascular  are 
injected ;  sometimes  even  a  true  scirrhous  state  is  observed  there.  The 
portion  of  the  mucous  membrane  which  covers  this  scirrhus  is  sometimes 
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ulcerated,  but  that  in  the  surrounding  parts  and  at  the  border  of  the 
ulcer,  far  from  being  softened,  is,  on  the  contrary,  tumefied,  indurated, 
and  injected.  Finally,  though  there  may  or  may  not  be  ulceration  of 
the  pylorus,  it  is  always  manifestly  hypertrophied,  whilst  the  lower  part 
of  the  great  curvature  is  the  seat  of  softening  and  atrophy." 

These  were  the  observations  of  the  great  anatomist  apparent  to 
the  naked  eye.  At  the  present  time  we  can  only  confirm  them  by 
stating  that  structural  changes  are  particularly  noticed  in  the  pyloric 
region  of  the  stomach.  The  mucous  membrane  generally  is  vascular 
and  covered  with  a  grayish,  tough,  transparent  mucus.  It  is  more 
opaque  and  thicker  than  natural.  The  surface  is  usually  changed  in 
color :  it  may  be  red,  brown,  ash-gray,  slate-colored,  or  even  black  in 
spots.  The  darkened  spots  are  due  to  pigmented  matter,  and  this  is  gen- 
erally most  marked  in  the  pyloric  half  of  the  stomach.  It  is  most  com- 
monly met  with  in  cases  of  prolonged  passive  congestion  of  the  stomach 
from  portal  obstruction,  and  requires  for  its  production  the  rupture  of 
capillaries  in  the  superficial  layers  of  the  membrane  and  the  transforma- 
tion of  the  hsematin  into  pigment.  The  same  condition  often  produces 
ecchymoses  and  hemorrhagic  erosions  in  spots.  In  other  cases  the  mucous 
membrane  is  strikingly  uneven,  being  studded  with  numerous  little  prom- 
inences separated  from  each  other  by  shallow  depressions  or  furrows.  This 
condition,  which  has  been  compared  to  granulations  upon  wounds,  is 
called  mammillation.  It  is  the  etat  mamelonne  of  Louis,  and  is  con- 
sidered by  him  as  a  sure  and  constant  sign  of  inflammatory  action.  Like 
many  other  structural  changes,  it  is  usually  found  in  the  neighborhood 
of  the  pylorus.  More  rarely  polypoid  growi:hs  project  from  the  mem- 
brane, and  little  cysts  also  frequently  appear  in  the  mucous  mem- 
brane. 

Chronic  inflammation  tends  to  thickening  of  the  mucous  membrane. 
It  sometimes  is  not  only  greatly  thickened,  but  acquires  an  extreme 
degree  of  toughness.  Exceptionally,  however,  the  membrane,  either 
entire  or  in  spots,  may  be  abnormally  thin.  The  thickening  of  the 
walls  of  the  stomach,  when  it  involves  the  pylorus,  gives  rise  to  con- 
striction of  the  orifice  and  consequent  dilatation  of  the  stomach. 

When  the  disease  has  been  of  long  standing  the  interstitial  tissue 
between  the  tubules  becomes  thickened,  the  stomach  is  changed  in  its 
normal  structure,  and  the  tubules  themselves  become  confused,  com- 
pressed, and  much  less  straight  and  parallel  than  in  the  normal  state. 
Or  they  may  in  some  cases  be  enlarged,  according  to  Flint,  in  conse- 
quence of  swelling  and  parenchymatous  or  fatty  degeneration  of  their 
epithelial  cells.  Microscopic  examination  often  shows  changes  such  as 
occur  in  other  glandular  organs.  The  glands  and  tubules  become  the 
seat  of  degenerative  changes,  such  as  are  observed  in  Bright's  disease  of 
the  kidney,  and  they  are  frequently  found  associated  in  the  same  case. 
The  mouths  of  the  gastric  tubules  become  blocked  up,  while  deeper  parts 
are  dilated  into  cysts;  and  at  times  they  are  atrophied  or  filled  with  gran- 
ular fatty  matter. 

Many  cases  of  persistent  anaemia  may  be  traced,  according  to  Flint,  to 
this  degenerative  process  of  the  gastric  tubules. 

The  SYMPTOMS  of  chronic  gastritis  are  mainly  those  of  difficult  diges- 
tion of  an  aggravated  kind,  and  are  liable  to  be  mistaken  for  those  of 
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ordiuary  functional  dyspepsia.  Some  points  of  distinction  were  referred 
to  in  the  section  treating  of  functional  dyspepsia ;  and  while  there  are 
many  symptoms  in  common,  it  is  vastly  important  that  the  two  forms 
of  the  disease  should  be  early  recognized,  for  they  are  radically  distinct 
in  their  pathology  and  treatment. 

We  now  speak  of  what  is  usually  known  as  inflammatory,  irritative, 
or  gastric  dyspepsia — a  persistent  and  aggravated  form  of  indigestion 
which  has  its  origin  in  the  stomach  itself,  in  contradistinction  to  dys- 
pepsia which  originates  largely  from  causes  outside  of  the  stomach  and 
transmitted  to  it  through  nervous  impression.  The  one  is  functional  and 
indirect ;  the  other  is  inflammatory  and  direct. 

The  symptoms  referable  directly  to  the  stomach  are  mainly  those  of 
difficult  and  painful  digestion,  and  are  alike  characteristic  of  all  forms 
of  indigestion,  such  as  loss  of  appetite,  sense  of  weight  and  fulness  of  the 
epigastrium,  distress  after  taking  food,  acidity,  eructations  of  gas,  etc. 
But  chronic  gastritis  is  more  frequently  accompanied  by  a  burning  sen- 
sation in  the  epigastric  region,  accompanied  by  tenderness  on  pressure, 
which  is  generally  increased  after  meals.  Sometimes  this  tenderness 
amounts  to  actual  pain,  which  is  increased  after  meals.  But  we  are 
liable  to  be  misled  by  pain :  gastric  pain  is  not  a  characteristic  symp- 
tom ;  subacute  forms  of  the  disease  may  exist  without  any  fixed  pain ; 
the  sensation  is  rather  that  of  burning,  uneasiness,  and  oppression  of  the 
epigastric  region.  The  appetite,  as  a  rule,  is  greatly  impaired — indeed, 
the  sense  of  hunger  is  rarely  experienced — and  nausea  and  vomiting  fre- 
quently follow  the  ingestion  of  food.  This  is  especially  the  case  when 
catarrh  of  the  stomach  is  associated  with  renal  disease,  portal  congestion, 
or  chronic  alcoholism.  Large  quantities  of  mucus  are  brought  up,  the 
vomiting  taking  place  usually  in  the  morning,  and  on  examination  of  the 
mucus  it  will  frequently  be  found  to  contain  sarcinse  and  large  numbers 
of  bacterial  organisms.  When  stricture  of  the  pylorus  is  present  the 
vomiting  of  putrid,  half-digested  food  usually  takes  place  about  the  ter- 
mination of  the  digestive  process. 

The  tongue  presents  characteristics  peculiar  to  chronic  inflammation 
of  the  stomach.  In  some  cases  it  is  small  and  red,  with  enlarged  and 
red  papillae  :  in  others,  it  is  broad  and  flabby  and  somewhat  pale ;  but  in 
either  case,  on  close  inspection,  the  papillae  will  be  found  red  and  enlarged, 
this  being  more  apparent  on  the  tip  and  edges.  In  children  of  scrofulous 
habits  and  in  older  persons  of  tubercular  tendency  the  whole  organ  is 
redder  than  natural,  the  papillse  standing  out  as  vivid  red  spots. 

In  other  cases  the  catarrh  of  the  stomach  extends  to  the  mucous  mem- 
brane of  the  mouth.  In  all  cases  of  oral  catarrh  the  tongue,  instead  of 
being  red  and  pointed,  is  large  and  apparently  oedematoiis.  It  is  uni- 
formly covered  with  a  white  or  dirty  brownish  coat,  and  frequently  shows 
the  impression  of  the  teeth  upon  its  edges.  The  secretions  of  the  mouth 
are  depraved,  the  breath  heavy  and  offensive,  and  the  gums  spongy  and 
unhealthy  in  appearance.     Acidity  is  also  common. 

Thirst  is  a  common  symptom.  It  is  rarely  absent  either  in  the  acute 
or  chronic  form  of  the  disease.  It  is  most  marked  in  the  intervals 
between  meals  and  in  the  evenings. 

It  is  rare  in  gastric  catarrh  of  long  standing  that  it  does  not  extend  to 
the  intestines,  and  occasionally  from  the  duodenum  to  the  ductus  chole- 
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dochus;  in  which  case  we  have  the  combined  symptoms  of  gastro-intestinal 
catarrh  associated  with  jaundice.  The  nutritive  system  becomes  impli- 
cated, and  patients  are  especially  prone  to  develop  any  diathesis  to  which 
they  may  be  liable. 

There  remains  a  group  of  symptoms  of  great  interest  in  the  study  of 
gastric  inflammation — important  because  liable  to  mislead  as  to  the  real 
nature  of  the  difficulty — namely,  morbid  conditions  of  the  nervous  sys- 
tem. Few  diseases  have  such  a  wide  range  of  morbid  sympathies,  and 
few,  it  may  be  added,  are  so  generally  misunderstood  and  misinterpreted. 
Two  main  facts,  as  formulated  by  Broussais,  deserve  to  be  restudied  by 
the  profession : 

Fii-st,  that  irritations  of  the  visceral  parenchyma  which  do  not  implicate 
their  serous  membranes  only  give  rise  to  ill-defined  sensations,  and  they 
not  painful ; 

Second,  that  most  of  the  acute  pains  arising  from  visceral  irritation  are 
rather  referred  to  external  parts  than  to  the  viscera  themselves. 

Unless  the  seat  of  very'  acute  inflammation,  mucous  membranes  are 
remarkably  free  from  pain,  and  yet  the  gastric  mucous  membrane  is  the 
seat  of  a  most  exquisite  internal  visceral  sense  and  has  a  wide  range  of 
morbid  sympathetic  disturbances.  These  sympathetic  phenomena  are 
often  treated  for  primary  neuralgias.  No  fact  in  the  clinical  study  of 
disease  deserves  more  careful  consideration  than  tliis.  Absence  of  pain, 
then,  is  calculated  to  mislead.  It  is  often  only  the  sensation  of  uneasiness, 
depression  and  melancholy,  want  of  appetite,  thii*st,  nausea,  loathing  of 
food,  and  derangement  of  the  bilious  and  gastric  secretions,  that  directs  our 
attention  to  the  stomach.  Moreover,  in  gastro-enteric  inflammations  pain 
is  more  frequently  felt  in  parts  sympathetically  affected  than  in  the  stom- 
ach itself.  "  It  is  only  when  irritations  of  mucous  membranes  are  in  the 
vicinity  of  the  openings  of  cavities  that  the  irritations  are  distinctly  per- 
ceptible in  the  seat  they  occupy "  (Broussais).  Morbid  irritative  action 
commencing  in  the  stomach  repeats  itself  in  the  cerebro-spinal  system  of 
nerves,  and  the  secondary  irritation  may  develop  a  more  immediately 
dangerous  inflammation  than  the  primary.  This  is  frequently  observed 
in  children,  who  are  specially  prone  to  irritation  of  the  visceral  apparatus. 
Many  cases  of  primary  gastric  irritation  terminate  in  acute  cerebral  inflam- 
mation. Indeed,  the  greater  number  of  phlegmasia  of  the  brain  are 
only  sympathetic  irritations  issuing  from  primary  inflammation  of  the 
stomach.  Short  of  inflammation,  the  transmitted  irritation  may  merely 
give  rise  to  reflex  convulsions,  and  in  adults  to  sick  headache,  or,  if  long 
continued,  to  conditions  of  hypochondria.  Headache  is  a  prominent 
symptom  of  gastric  irritation.  It  is  not  usually  acute,  but  rather  a  sense 
of  fulness  and  pressure,  sometimes  felt  in  the  frontal,  at  other  times  in 
die  occipital,  region.  Many  cases  commonly  called  cerebral  hypersemia 
and  cerebral  anaemia  are  nothing  more  than  malassimilation  from  chronic 
gastric  catarrh.  This  fact  deserves  to  be  specially  emphasized  at  present, 
for  we  are  apt  to  consider  the  cerebral  the  primary  lesion.  Vertigo,  as 
in  functipnal  dyspepsia,  is  also  an  occasional  symptom,  and  very  com- 
monly patients  complain  of  extreme  degrees  of  sleeplessness  and  disturbed 
dreams  and  nightmare. 

The  heart's  action  is  often  disturbed  in  its  rhythm,  and  sympathetic 
dyspnoea  leads  to  suspicion  of  disease  of  the  lungs.     And  to  all  these 
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nervous  phenomena  may  be  added  unusual  languor,  lassitude,  irritability 
of  temper,  and  a  feeling  of  inability  for  either  mental  or  physical  exer- 
tion. 

But  in  the  play  of  morbid  sympathies  it  must  be  borne  in  mind  that 
the  stomach  may  be  secondarily  affected.  Irritations  of  all  organs  are 
constantly  transmitted  to  the  stomach  from  their  very  commencement. 
Hence  the  frequent  loss  of  appetite,  the  thirst,  the  embarrassed  digestion, 
the  deranged  gastric  secretion,  and  the  altered  color  of  the  tongue.  This 
is  markedly  the  case  in  all  the  malarious  and  essential  forms  of  fever. 
Gastric  complication  in  these  fevers  is  rarely,  if  ever,  absent,  and  if 
aggravated  by  the  too  early  use  of  tonics  and  stimulants  and  by  harsh 
irritating  cathartics,  it  becomes  too  often  a  fatal  complication. 

Gastric  symptoms  are  also  associated  with  other  constitutional  dis- 
orders, such  as  phthisis,  renal  disease,  rheumatism,  gout,  and  almost  all 
forms  of  chronic  eruptive  diseases. 

Intestinal  symptoms  are  rarely  absent.  Constipation  is  often  obstinate, 
and  especially  is  this  the  case  if  the  catarrhal  condition  is  confined  to  the 
duodenum.  The  lower  down  the  inflammation  the  greater  the  proba- 
bility of  diarrhoea,  and  when  present  the  stools  are  offensive  and  frothy ; 
sometimes  they  are  dry  and  scybalous  and  coated  with  a  tough,  tenacious 
mucus  which  may  form  casts  of  portions  of  the  intestinal  track.  In 
other  cases  patients  suffer  from  distressing  intestinal  flatulence  and  a  sense 
of  general  discomfort.  Piles  is  a  complication  frequently  present  with- 
out reference  to  complication  of  the  liver. 

The  urine  is  more  frequently  disordered  than  in  any  other  form  of 
disturbance  of  digestion.  The  most  common  changes  consist  in  an 
abundant  deposit  of  the  urates;  exceptionally,  however — especially  in 
cases  of  long  standing  in  w^hich  there  are  marked  nervous  symptoms 
associated  with  defective  secretion  of  the  liver  and  pancreas — it  may  be 
of  low  specific  gravity  and  pale  in  color  from  the  presence  of  phosphates. 
Slight  febrile  movement  is  not  uncommon. 

Finally,  in  all  cases  of  chronic  gastric  catarrh  the  nutritive  system 
becomes  deeply  implicated — much  more  so  than  in  functional  disturb- 
ances of  the  stomach.  Emaciation  is  almost  constantly  present,  the 
patient  often  showing  signs  of  premature  decay. 

Diagnosis. — The  disease  with  which  chronic  gastritis  is  most  liable 
to  be  confounded  is  atonic  dyspepsia,  the  chief  points  of  distinction  from 
which  have  been  already  alluded  to.  In  general  terms  it  may  be  said 
that  in  chronic  gastritis  there  is  more  epigastric  tenderness,  more  burning 
sensation  and  feeling  of  heat  in  the  stomach,  more  thirst,  more  nausea, 
more  persistent  loss  of  appetite,  more  steady  and  progressive  loss  of 
flesh,  more  acidity,  more  eructations  of  gas,  more  general  appearance 
of  premature  decay,  and  greater  tendency  to  hypochondriasis.  And  yet 
all  these  symptoms,  in  varying  degrees  of  prominence,  may  be  present  in 
all  forms  of  indigestion.  To  the  points  of  distinction  already  mentioned, 
then,  a  few  circumstances  may  be  added  which  will  afford  considerable 
assistance  in  coming  to  a  correct  diagnosis : 

1.  The  length  of  time  the  disease  has  uninterruptedly  lasted.  It  is 
essentially  a  chronic  disease. 

2.  The  local  symptoms  are  never  entirely  absent,  as  is  not  infrequentl}' 
the  case  in  func4onal  dyspepsia. 
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3.  The  uneasy  sensations,  nausea,  oppression,  or  pain,  as  the  case  may 
l>e.  follow  the  ingestion  of  food.  They  are  not  so  prominently  present 
when  the  stomach  is  empty. 

4.  The  result  of  treatment.  In  chronic  gastritis  it  will  be  found  that 
all  the  local  symptoms  are  exasperated  by  the  usual  treatment  of  func- 
tional dyspepsia. 

5.  Stimulants  and  stimulating  food  are  not  well  borne.  Alcohol,  espe- 
cially on  an  empty  stomach,  produces  gastric  distress.  There  is  also  fre- 
quently slight  febrile  disturbance. 

Chronic  gastritis,  with  nausea,  vomiting,  haemateraesis,  general  pallor, 
and  loss  of  flesh,  may  be  mistaken  for  cancer  of  the  stomach.  But 
iu  cancer  vomiting  is  about  as  apt  to  take  place  when  the  stomach 
is  empty  as  during  the  ingestion  of  food ;  pain  is  usually  greater, 
especially  when  the  orifices  of  the  stomach  are  involved ;  the  tender- 
ness is  more  marked;  the  emaciation  and  pallor  more  steadily  pro- 
gressive ;  the  vomiting  of  coffee-ground  material  takes  place  more  fre- 
quently ;  and  the  disease  is  more  rapid  in  its  progress.  The  age  and  sex 
of  the  patient  may  also  aid  us  in  our  diagnosis.  Cancer  is  more  fre- 
quently a  disease  of  middle  and  advanced  liie,  and  localizes  itself  oftener 
in  the  stomach  of  males  than  females.  Finally,  the  discovery  of  a  tumor 
would  remove  all  doubts.  Hsematemesis  in  chronic  catarrh  of  the 
stomach  is  almost  invariably  associated  with  obstruction  to  venous  cir- 
culation in  the  liver,  heart,  or  lungs. 

In  rare  cases  it  may  be  difficult  to  distinguish  chronic  gastric  catarrh 
from  ulcer  of  the  stomach.  In  ulcer  of  the  stomach  pain  is  a  more 
prominent  and  constant  symptom ;  it  is  more  centrally  located ;  the 
vomiting  after  taking  food  is  more  immediate  and  persistent ;  the  tongue 
may  be  clean ;  flatulence  is  not  a  constant  symptom ;  the  appetite  is 
seldom  much  affected ;  the  bow^els  are  generally  confined ;  and  there  is 
nothing  characteristic  about  the  urine. 

Treatment. — In  this,  as  in  the  more  acute  forms  of  the  disease,  rest 
of  the. stomach  is  important.  From  mistaken  notions  of  disease  we  are 
prone  to  over-feed  our  patients,  and  thus  seriously  impair  the  digestive 
and  assimilative  processes.  In  chronic  inflammation  of  the  stomach  a 
restricted  diet  is  of  prime  importance.  The  physician  should  most  care- 
fully select  the  patient's  food,  and  urgently  insist  on  its  exclusive  use. 
This  of  itself,  if  faithfully  persevered  in,  will  often  effect  a  cure. 

The  exclusive  use  of  a  milk  diet — especially  skim-milk — should  be 
thoroughly  tested.  In  testing  it  we  should  allow  two  or  three  weeks  to 
elapse  before  any  other  food  is  taken.  At  the  end  of  that  time  soft-boiled 
eggs,  stale  bread,  and  well-cooked  rice  may  be  added,  with  an  occasional 
chop  once  a  day.  Some  patients  do  not  tolerate  raw  milk  well.  In  such 
cases  we  should  thoroughly  test  the  peptonized  or  pancreatized  milk  or 
the  peptonized  milk-gruel,  as  suggested  by  Roberts.  This  artificially- 
digested  milk  agrees  wonderfully  well  with  many  stomachs  that  cannot 
digest  plain  milk.  Milk,  in  whatev^er  form  administered,  should  be 
given  at  comparatively  short  intervals  of  time,  and  never  in  quantity 
beyond  the  digestive  capacity.  Better  err  on  the  side  of  under-  than 
over-feeding.  Nothing  should  be  left  to  the  fancy  or  caprice  of  the 
patient.  The  food  should  be  carefully  selected  by  the  medical  adviser, 
and   given  in  definite  quantities  at  definite   times.      Even    the  mom) 
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effect  of  such  discipline  is  healthful  for  the  patient.  After  testing  milk 
diet  for  a  time,  we  may  gradually  add  small  quantities  of  rare  and 
thoroughly  minced  meat.  Milk,  eggs,  and  rare  meat  are  more  easily 
digested,  as  a  rule,  than  starchy  substances.  Farinaceous  food  is  apt  to 
give  rise  to  excessive  acidity.  But  stale  bread  may  be  added  to  the 
milk,  and,  if  there  is  tendency  to.  acidity,  better  have  it  toasted  thor- 
oughly brown. 

In  addition  to  the  dietetic  treatment  of  the  disease,  diluents,  timeously 
administered,  are  of  essential  service.  As  a  rule,  patients  are  too  much 
restricted  from  their  use,  under  the  supposition  that  they  dilute  the 
gastric  juice  and  thereby  impair  the  digestive  power.  This  restriction 
is  proper  at,  and  for  some  time  after,  the  ingestion  of  food.  But  at  the 
end  of  the  iirst  hour  after  taking  food  several  ounces  of  gum-water,  or 
some  mucilaginous  fluid  sweetened  and  rendered  palatable  by  a  few  drops 
of  dilute  muriatic  acid,  should  be  administered,  and  repeated  every  hour 
during  the  digestive  process.  Diluents,  thus  administered,  are  not  only 
grateful  in  allaying  the  thirst  of  the  patient,  but  are  at  the  same  time  an 
essential  part  of  the  treatment.  The  free  use  of  demulcents  at  the  ter- 
mination of  digestion  in  the  stomach  is  especially  useful. 

Beyond  these  general  principles  of  treatment,  applicable  to  all  varieties 
of  gastric  catarrh,  we  must  have  reference  to  the  varied  etiology  of  the 
disease.  This,  we  have  seen,  is  most  complicated.  Hence  the  difficulty 
in  prescribing  any  rules  of  treatment  applicable  to  all  cases.  We  should 
seek  here,  as  in  all  cases,  to  generalize  the  disease  and  individualize  our 
patient. 

Chief  among  remedial  agents  may  be  mentioned  the  alkaline  carbonates. 
When  combined  with  purgative  salines  they  are  specially  valuable  in  gas- 
tro-duodenal  catarrhs  associated  with  disease  of  the  liver.  These  are  a 
very  numerous  class  of  cases,  especially  in  malarious  regions  of  country, 
and  when  present  in  a  chronic  form  lay  the  foundation  of  widespread 
disorders  of  nutrition.  !N^o  treatment  in  such  cases  is  effective  until  we 
diminish  engorgements  of  the  liver  and  spleen,  and  nothing  accomplishes 
this  so  well  as  the  use  of  alkaline  saline  laxatives.  These  may  be  assisted 
in  their  action  by  small  doses  of  mercurials.  It  was  a  cardinal  principle 
among  the  older  practitioners,  in  the  absence  of  more  minute  means  of 
diagDosis,  to  look  well  to  the  secretions ;  and  what  was  their  strength  is, 
I  fear,  our  weakness. 

Wonderful  results  often  follow  a  course  of  the  Carlsbad,  Pullna,  or 
Marienbad  waters,  taken  on  an  empty  stomach,  fasting,  in  i\\e.  morning. 
While  taking  the  waters  a  rigid  and  restricted  diet  is  enforced.  This  is  an 
important  part  of  the  treatment.  And  the  fact  that  so  many  varied  ail- 
ments are  cured  by  a  course  of  these  mineral  waters  with  enforced  diet- 
etic regulations  only  shows  the  prevalence  of  gastro-duodenal  catarrhs  and 
their  relation  to  a  great  variety  of  human  ailments.  To  a  certain  extent  the 
potassio-tartrate  of  sodium  and  other  saline  laxatives  may  take  the  place  of 
chese  waters  if  perseveringly  used  and  taken  in  the  same  way.  In  feebler 
subjects  minute  doses  of  strychnia  or  some  of  the  simple  vegetable  bitters 
may  be  used  in  conjunction  with  the  laxative  salines. 

In  chronic  inflammatory  conditions  of  the  gastric  mucous  membrane, 
which  frequently  follow  acute  attacks,  the  protracted  use  of  hot  water  is 
often  followed  bV  excellent  results.     There  can  be  no  doubt  of  the  value 
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of  hot  water  in  subacute  inflammation  of  mucous  membranes  in  any 
locality;  and  it  is  specially  valuable  in  gastro-intestinal  catarrh  associ- 
ated with  lithaemia.  Hot  water,  laxative  salines,  combined  with  restricted 
diet  and  healthful  regimen,  accomplish  much  in  correcting  morbid  condi- 
tions of  primary  assimilation;  and  by  accomplishing  this  many  secondary 
ailments  promptly  disappear.  A  pint  of  water,  hot  as  the  patient  can 
drink  it,  should  be  taken  on  an  empty  stomach  on  first  rising  in  the 
morning,  and  it  may  be  repeated  again  an  hour  before  each  meal  and  at 
bedtime.  A  few  grains  of  the  bicarbonate  of  sodium  and  a  little  table- 
salt  may  be  added.  In  some  cases  three  or  four  drops  of  tincture  of  nux 
vomica  or  some  of  the  simple  bitters  may  be  taken  at  the  same  time  with 
benefit.  Alkaline  bitters  are  natural  to  the  upper  portion  of  the  diges- 
tive track.  No  food  should  be  taken  for  a  half  hour  or  an  hour  after  the 
hot  water.  This  treatment,  to  be  effective,  must  be  persevered  in  for  a 
length  of  time.  A  most  rigid  system  of  dietetics  suited  to  individual 
cases  should  be  enforced  at  the  same  time.  This  is  an  important  part 
of  the  treatment. 

In  irritable  and  morbidly  sensitive  conditions  of  the  mucous  mem- 
brane the  sedative  plan  of  treatment  is  not  unfrequently  followed  by  good 
results ;  and  of  remedies  belonging  to  this  class  bismuth  is  the  most  effec- 
tive. It  is  specially  indicated  in  the  more  irritable  forms  of  gastric  dis- 
turbance in  which  there  is  a  sense  of  uneasiness  and  pain  at  the  epigastrium 
after  taking  food.  If  there  is  much  acidity  present,  it  may  be  combined 
with  magnesia  or  a  few  grains  of  finely-pulverized  animal  charcoal. 

Chronic  cases  of  long-continued  inflammatory  action,  with  intestinal 
complication,  are  often  much  benefited  by  the  use  of  mercurials  in  small 
doses.  The  one-fifth  of  a  grain  of  calomel,  combined  with  bismuth  or 
the  bicarbonate  of  sodium,  may  be  given  for  weeks  without  danger  of  sal- 
ivation. Excellent  results  sometimes  follow  this  treatment.  In  small 
doses  calomel  is  undoubtedly  sedative  to  the  mucous  membrane  of  the 
upper  portion  of  the  digestive  track.  In  cases  of  long  standing  that 
have  resisted  other  modes  of  treatment  the  more  direct  astringents  have 
been  found  of  great  value.  Of  these,  nitrate  of  silver  is  to  be  preferred, 
alike  for  its  sedative,  astringent,  and  alterative  properties.  It  may  be 
given  in  pill  form  in  from  one-quarter  to  one-grain  doses,  combined  with 
opium,  a  half  hour  before  each  meal.  The  writer  of  this  article  can  speak 
from  much  experience  of  the  value  of  this  drug.  It  proves  in  many  cases 
a  valuable  addition  to  the  hot-water  and  dietetic  course  already  alluded  to. 

If  large  quantities  of  mucus  are  vomited  from  time  to  time,  especially  in 
the  morning,  we  may  resort  with  benefit  to  the  use  of  other  astringents,  such 
as  bismuth,  oxalate  of  cerium,  kino,  and  opium ;  and  if  we  have  reason 
to  suspect  stricture  of  the  pylorus  in  connection  with  a  catarrhal  condition 
of  the  mucous  membrane,  the  stomach-pump  gives  the  patient  great  relief. 
It  should  be  used  about  three  hours  after  a  meal,  injecting  tepid  water, 
and  then  reversing  the  syringe  until  the  water  comes  out  perfectly  clear. 
Nieraeyer  speaks  highly  of  it  in  such  cases.  He  says :  "  Even  the  fii-st 
application  of  the  pump  generally  gives  the  patients  such  relief  that,  so 
far  from  dreading  a  repetition  of  this  by  no  means  pleasant  operation, 
they  clamorously  beg  for  it." 

The  gastric  catarrh  of  phthisis  is  difficult  to  relieve.  Artificial  diges- 
tives may  be  tried,  with  dilute  muriatic  acid,  as  already  indicated ;  and 
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for  the  relief  of  pain  and  irritation  there  is  no  remedy  so  efficacious  as 
hydrocyanic  acid,  which  may  be  combined  with  bismuth  and  opium  in 
case  there  is  diarrhoea.  Hot  water  may  be  also  tried,  with  restricted 
animal  food. 

Habitual  constipation  must  be  overcome  by  suitable  laxatives  and  by 
enemata.  Castor  oil  is  mild  and  efficient  in  these  cases,  or  in  cases  of 
unusual  torpor  of  the  muscular  coat  of  the  bowels  small  doses  of  aloes 
and  strychnia  may  be  tried.  The  free  use  of  diluents  toward  the  close 
of  digestion  favors  free  action  of  the  bowels.  All  harsh  and  irritating 
cathartics  are  to  be  carefully  avoided. 

When  there  is  much  tenderness  of  the  epigastrium,  benefit  may  be 
derived  from  counter-irritation,  and  nothing  is  so  effectual  as  the  repeated 
application  of  small  blisters. 

General  hygienic  measures  are  in  all  cases  to  be  insisted  upon.  In 
morbid  conditions  of  the  liver  and  the  upper  portion  of  the  digestive 
track  the  free  supply  of  oxygen  to  the  lungs  is  a  remedy  of  much  power. 
Hence  patients  should  live  as  much  as  possible  in  the  open  air.  They 
should  be  warmly  clad,  and,  if  not  too  feeble,  frequent  cold  baths  should 
be  resorted  to. 

After  local  irritation  has  been  subdued  by  appropriate  treatment,  tonics 
may  be  tried  to  counteract  the  enfeebled  state  of  the  stomach.  They  are 
such  as  are  appropriate  for  functional  diseases  of  the  stomach.  But  they 
should  be  used  with  caution  and  judgment  in  irritable  and  inflammatory 
forms  of  dyspepsia.  If  we  attempt  to  force  an  appetite  by  their  use,  and 
to  crowd  upon  the  stomach  more  food  than  it  has  capacity  to  digest,  we 
may  intensify  the  trouble  and  thereby  add  to  the  patient's  general  debility. 
Food  and  tonics  fail  to  impart  strength  because  the  stomach  is  not  in  a 
condition  to  digest  them. 

One  thing  should  be  mentioned,  in  conclusion,  as  an  important  item  in 
the  treatment — namely,  patience.  Chronic  gastric  catarrh,  it  should  be 
remembered,  is  essentially  a  chronic  disease,  and  time  becomes  an  import- 
ant element  in  its  cure. 


SIMPLE  ULCER  OF  THE  STOMACH. 

By  W.  H.  welch,  M.  D. 


Definition. — Simple  ulcer  of  the  stomach  is  usually  round  or  oval 
When  of  recent  formation  it  has  smooth,  clean-cut,  or  rounded  borders, 
without  evidence  of  acute  inflammation  in  its  floor  or  in  its  borders. 
When  of  long  duration  it  usually  has  thickened  and  indurated  margins. 
The  formation  of  the  ulcer  is  usually  attributed,  in  part  at  least,  to  a 
disturbance  in  nutrition  and  to  a  subsequent  solution  by  the  gastric  juice 
of  a  circumscribed  part  of  the  wall  of  the  stomach.  The  ulcer  may  be 
latent  in  its  course,  but  it  is  generally  characterized  by  one  or  more  of 
the  following  symptoms :  pain,  vomiting,  dyspepsia,  hemorrhage  from 
the  stomach,  and  loss  of  flesh  and  strength.  It  ends  frequently  in  recov- 
ery, but  it  may  end  in  death  by  perforation  of  the  stomach,  by  hemor- 
rhage, or  by  gradual  exhaustion. 

Synonyms. — The  following  epithets  have  been  employed  to  designate 
this  form  of  ulcer :  simple,  chronic,  round,  perforating,  corrosive,  digest- 
ive, peptic;  ulcus  ventriculi  simplex,  s.  chronicum,  s.  rotundum,  s.  per- 
forans,  s.  corrosivum,  s.  ex  digestione,  s.  pepticum. 

History. — It  is  only  since  the  description  of  gastric  ulcer  by  Cru- 
veilhier  in  the  year  1830  that  especial  attention  has  been  paid  to  this 
disease. 

In  the  writings  of  the  ancients  only  vague  and  doubtful  references  to 
ulcer  of  the  stomach  are  found  (Gralen,  Celsus).  It  is  probable  that 
cases  of  this  disease  were  described  under  such  names  as  passio  cardiaca^ 
gastrodynia,  haematemesis,  and  mela^na. 

After  the  revival  of  medicine  in  the  sixteenth  century,  as  post-mortem 
examination  of  human  bodies  was  made  with  greater  frequency,  the 
existence  of  ulcers  and  of  cicatrices  in  the  stomach  could  not  escape 
attention.  But  only  isolated  and  curious  observations  of  gastric  ulcer 
are  recorded  up  to  near  the  end  of  the  eighteenth  century.  One  of  the 
earliest  recorded  unmistakable  cases  of  perforating  ulcer  was  observ^ed  by 
John  Bauhin,  and  is  described  in  the  Sepulchrdwn  of  Bonetus,  publishetl 
in  1679.  Other  cases  belonging  to  this  period  were  described, by  Donatus, 
Courtial,  Littr6,  Schenck,  and  Margagni.^ 

To  Matthew  Baillie  unquestionably  belongs  the  credit  of  having  fii*st 
accurately  described,  in  1793,  the  anatomical  peculiarities  of  simple 
gastric  ulcer.^     At  a  later  date  he  published  three  good  engravings  of 

*  References  to  these  and  to  other  cases  may  be  found  in  Lebert's  KmnJcheiten  des  Magens, 
Tubingen,  1878,  p.  180  el  sea. 

'  Tke  Morbid  Anatomy  of  Some  of  the  Most  Important  Parts  of  the  Human  Body,  London, 
1793,  p.  87. 
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this  disease.^  Baillie's  concise  and  admirable  description  of  the  morbid 
anatomy  of  gastric  ulcer  was  unaccompanied  by  clinical  data,  and  seems 
to  have  had  little  or  no  influence  in  directing  increased  attention  to  this 
disease. 

A  valuable  account  of  the  symptoms  of  gastric  ulcer  was  given  by 
John  Abercrombie  in  1824.^  Nearly  all  of  the  symptoms  now  recog- 
nized as  belonging  to  this  aifection  may  be  found  in  his  article.  He 
knew  the  latent  causes  of  the  disease,  the  great  diversity  of  symptoms 
in  different  cases,  and  the  modes  of  death  by  hemorrhage,  by  perforation, 
and  by  asthenia.'  He  regarded  ulcer  simply  as  a  localized  chronic  inflam- 
mation of  the  stomach,  and  did  not  distinguish  carefully  between  simple 
and  cancerous  ulceration. 

Cruveilhier,^  in  the  first  volume  of  his  great  work  on  Pathological 
Anatomy,  published  between  the  years  1829  and  1835,  for  the  first  time 
clearly  distinguished  ulcer  of  the  stomach  from  cancer  of  the  stomach 
and  from  ordinary  gastritis.  He  gave  an  authoritative  and  full  descrip- 
tion of  gastric  ulcer  from  the  anatomical,  the  clinical,  and  the  therapeu- 
tical points  of  view. 

Next  to  Cruveilhier,  Rokitansky  has  had  the  greatest  influence  upon 
the  modern  conception  of  gastric  ulcer.  In  1839  this  pathologist  gave 
a  description  of  the  disease  based  upon  an  analysis  of  79  cases.'*  The 
anatomical  part  of  his  description  has  served  as  the  model  for  all  subse- 
quent writers  upon  this  subject. 

Since  the  ushering  in  by  Cruveilhier  and  by  Rokitansky  of  the  modern 
era  in  the  history  of  gastric  ulcer,  medical  literature  abounds  in  articles 
upon  this  disease.  But  it  cannot  be  said  that  the  importance  of  these 
works  is  at  all  commensurate  with  their  number  or  that  they  have  added 
very  materially  to  the  classical  descriptions  given  by  Cruveilhier  and  by 
Rokitansky.  Perhaps  most  worthy  of  mention  of  the  works  of  this  later 
era  are  the  article  by  Jaksch  relating  to  symptomatology  and  diagnosis, 
that  of  Virchow  pertaining  to  etiology,  the  statistical  analyses  by'Brinton, 
and  the  contributions  to  the  treatment  of  the  disease  by  Ziemssen  and  by 
Leube.^  In  1860,  Ludwig  Miiller  published  an  extensive  monograph 
upon  gastric  ulcer.^ 

Etiology. — ^Ye  have  no  means  of  determining  accurately  the  average 
frequency  of  simple  gastric  ulcer.  The  method  usually  adopted  is  to 
observe  the  number  of  cases  in  which  open  ulcers  and  cicatrices  are  found 

^  A  Series  of  Engravings,  accompanied  with  Explanations,  etc.,  London,  1799. 

'  "Contributions  to  the  Pathology  of  the  Stomach,  the  Pancreas,  and  the  Spleen,"  Edin- 
burgh  Med.  and  Surg.  Journ.,  vol.  xxi.  p.  1,  Jan.  -1,  1824.  See  also,  by  the  same  author, 
Pathological  and  Practical  Researches  on  Diseases  of  the  Stomach,  etc. — an  excellent  work 
which  passed  through  several  editions. 

^  J.  Cruveilhier,  Anatomic  pafhologique  du  Corps  humain,  tome  i.,  Paris,  1829-35,  livr. 
X.  and  livr.  xx.;  and  tome  ii.,  Paris,  1835-42,  livr.  xxx.  and  livr.  xxxi. 

*  Rokitansky,  Oesterreich.  med.  Jahrb.,  1839,  Bd.  xviii.  (abstract  in  Schmidt^s  Jahrb.,  Bd. 
25,  p.  40). 

*  Jaksch,  Prager  Vierteljahrschr.,  Bd.  3,  1844;  Virchow,  Arch,  f  path.  Anat,  Bd.  v.  p. 
362,  1853,  and  A.  Beer,  "Aus  dem.  path,  anatom..  Curse  des  Prof.  R.  Virchow  in  Berlin, 
Das  einfache  duodenische  (corrosive)  Magengeschwiir,"  Wiener  med.  Wochenschr.,  Nos.  26, 
27,  1857;  Brinton,  On  the  Pathology,  Symptoms,  and  Treatment  of  Ulcer  of  the  Stomach, 
London,  1857;  V.  Ziemssen,  Volkmann's  Samml.  klin.  Vortrdge,  No.  15,  1871;  Leube, 
Ziemssen^s  Handb.  d.  spec.  Path.  u.  Therap.,  Bd.  vii.,  Leipzig,  1878. 

^  Das  corrosive  Geschwur  im  Magen  und  Darmkanal,  Erlangen,  1860.     Good  descriptions 
of  gastric  ulcer  are  to  be  found  in  the  well-known  wOrks  on  diseases  of  the  stomach  by 
the  English  writers,  Budd,  Chambers,  Brinton,  Habershon,  Fenwick,  and  Wilson  Fox. 
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in  the  jjtoraach  in  a  large  number  of  autopsies.  But  this  method  is  open 
to  two  objections.  The  first  objection  is,  that  scars  in  the  stomach,  par- 
ticularly if  they  are  small,  are  liable  to  be  overlooked  or  not  to  be  noted 
in  the  record  of  the  autopsy  unless  special  attention  is  directed  to  their 
search.  The  second  objection  is,  that  it  is  not  proven  that  all  of  the 
cicatrices  found  in  the  stomach  are  the  scars  of  healed  simple  ulcers, 
and  that,  in  fact,  it  is  probable  that  many  are  not.  In  consequence  of 
these  defects  (and  others  might  be  mentioned)  this  method  is  of  very 
limited  value,  although  it  is  perhaps  the  best  which  we  have  at  our  dis- 
posal. 

In  32,052  autopsies  made  in  Prague,  Berlin,  Dresden,  Erlangen,  and 
Kiel,^  there  were  found  1522  cases  of  open  ulcar  or  of  cicatrix  in  the 
stomach.  If  all  the  scars  be  reckoned  as  healed  ulcers,  according  to  these 
statistics  gastric  ulcer,  either  cicatrized  or  open,  is  found  in  about  5  per 
cent,  of  persons  dying  from  all  causes. 

It  is  important  to  note  the  relative  frequency  of  open  ulcers  as  com- 
pared with  that  of  cicatrices.  In  11,888  bodies  examined  in  Prague, 
there  w^ere  found  164,  or  1.4  per  cent.,  with  open  ulcers,  and  373,  or  3.1 
per  cent.,  with  cicatrices.  Here  scars  were  found  about  two  and  one- 
fourth  times  as  frequently  as  open  ulcers.  The  observations  of  Griinfeld 
in  Copenhagen  show  that  when  especial  attention  is  given  to  searching 
for  cicatrices  in  the  stomach,  they  are  found  much  more  frequently  than 
the  figures  here  given  would  indicate.'^  It  would  be  a  moderate  estimate 
to  place  the  ratio  of  cicatrices  to  open  ulcers  at  3  to  1. 

The  statistics  concerning  the  average  frequency  of  open  ulcers  are 
much  more  exact  and  trustworthy  than  those  relating  to  cicatrices.  It 
may  be  considered  reasonably  certain  that,  at  least  in  Europe,  open  gastric 
ulcers  are  found  on  the  average  in  from  1  to  2  per  cent,  of  persons  dying 
from  all  causes.^ 

It  is  manifestly  impossible  to  fo^'m  an  accurate  estimate  of  the  fre- 
quency of  gastric  ulcer  from  the  number  of  cases  diagnosed  as  such 

*  The  Prague  statistics  embrace  11,888  autopsies,  compiled  from  the  following  sources: 
1,  Jaksch,  Prager  Vierteljahrschr.,  vol.  iii.;  2,  Dittrich,  ibid.,  vols,  vii.,  viii.,  ix.,  x.,  xii., 
xiv. ;  3,  Willigk,  ihUl.,  vol.  li. ;  4,  Eppinger,  ibid.,  vol.  cxvi. 

The  Berlin  statistics  are  to  be  found  in  dissertations  by  Plange  (abstract  in  Virchoufa 
Archiv,  vol.  xviii.),  by  Steiner,  and  by  AVollmann  (abstracts  in  Virchow  und  Hirsch's  Jahres- 
berichl,  1868),  and  by  Berthold  (1883). 

The  Dresden  statistics  are  in  a  dissertation  by  Stachelhausen  (Wiirzburg,  1874),  referred 
to  by  Birch-Hirschfeld,  Lehrb.  d.  path.  Anal.,  Bd.  ii.  p.  837,  Leipzig,  1877. 

The  Erlangen  statistics  are  reported  by  Ziemssen  in  Volkmann's  Saminl.  kUn.  Vortrdge, 
No.  15. 

The  Kiel  report  is  in  an  inaugural  dissertation  by  Greiss  (Kiel,  1879),  referred  to  in 
the  J>euUsche  med.  Wochenschr.,  Feb.  4,  1882,  p.  79. 

So  far  as  possible,  duodenal  ulcers  have  been  excluded.  Only  those  reports  have  been 
admitted  which  include  both  open  ulcers  and  cicatrices. 

'  Griinfeld  (abstract  in  Schmidt's  Jahrb.,  Bd.  198,  p.  141,  1883)  in  1150  autopsies  found 
124  cicatrices  in  the  stomach,  or  11  per  cent.,  but  in  only  450  of  these  cases  was  his  atten- 
tion especially  directed  to  their  search,  and  in  these  he  found  92  cases,  or  20  per  cent., 
with  scars.  Griinfeld's  statistics  relate  only  to  persons  over  fifty  years  of  age.  Gastric 
ulcer,  moreover,  is  extraordinarily  common  in  Copenhagen. 

The  inexact  nature  of  the  ordinary  statistics  relating  to  cicatrices  is  also  evident  from 
the  fact  that  in  the  four  collections  of  cases  which  comprise  the  Prague  statistics  the  per- 
centage of  open  ulcers  varies  only  between  0.81  and  2.44,  while  the  percentage  of  cicatrices 
varies  between  0.89  and  5.42. 

'  If  in  this  estimate  were  included  infants  dying  during  the  first  days  of  life,  the  per- 
centage would  be  much  smaller. 
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during  life,  because  the  diagnosis  is  in  many  cases  uncertain.  IS'evertlie- 
less,  estimates  upon  this  basis  have  practical  clinical  value.  In  41,688 
cases  constituting  the  clinical  material  of  LebertMn  Zurich  and  in  Breslau 
between  the  years  1853  and  1873,  the  diagnosis  of  gastric  ulcer  was  made 
in  252  cases,  or  about  |  per  cent. 

Of  1699  cases  of  gastric  ulcer  collected  from  various  hospital  statistics^ 
and  examined  post-mortem,  692,  or  40  per  cent.,  were  in  males,  and  1007, 
or  60  per  cent.,  Avere  in  females.  The  result  of  this  analysis  makes  the 
ratio  2  males  to  3  females. 

In  order  to  determine  from  post-mortem  records  the  age  at  which  gas- 
tric ulcer  most  frequently  occurs,  all  cases  in  which  only  cicatrices  are 
found  should  be  excluded,  because  a  cicatrix  gives  no  evidence  as  to  the 
age  at  which  the  ulcer  existed. 

The  following  table  gives  the  age  in  607  cases  of  open  ulcer  collected 
from  hospital  statistics  ^  (post-mortem  material)  : 


Age 

1-10. 

10-20. 

20-30. 

30-40. 

40-50. 

50-60. 

60-70. 

70-80. 

80-90. 

90-100. 

Over  100. 

No.  of  cases 

Totals 

1 

32 

119 

107 

114 

108 

84 

35 

6 

... 

1 

33               226               222               119 

7 

From  this  table  it  is  apparent  that  three-fourths  of  the  cases  are  found 
between  the  ages  of  twenty  and  sixty,  and  that  the  cases  are  distributed 
with  tolerable  uniformity  between  these  four  decades.  The  largest  num- 
ber of  cases  is  found  between  twenty  and  thirty.  The  frequency  of  gas- 
tric ulcer  after  sixty  years  diminishes,  although  it  remains  quite  consider- 
able, especially  in  view  of  the  comparatively  small  number  of  those  living 
after  that  period. 

The  probability  that  many  cases  of  ulcer  included  in  the  above  table 
existed  for  several  years  before  death  makes  it  desirable  that  estimates  as 
to  the  occurrence  of  the  disease  at  different  ages  should  be  made  also  from 
cases  carefully  diagnosed  during  life,  although  the  diagnosis  must  necessa- 
rily be  less  certain  than  that  in  the  post-mortem  records.    The  best  statis- 

^  Lebert,  op.  cit,  p.  196. 

^  These  statistics  include  the  previously-cited  Prague,  Berlin,  Dresden,  and  Erlangen 
cases  so  far  as  the  sex  is  given,  and  in  addition  the  returns  of  Rokitansky,  op.  cit.;  Starcke 
(Jena),  Deutsche  Klinik,  1870,  Nos.  26-29;  Lebert,  op.  cit.;  Chambers,  London  Journ.  of 
Med.,  July,  1852 ;  Habershon,  Lis.  of  the  Abdomen,  3d  ed. ;  Moore,  Trans,  of  London  Path. 
Soc,  1880;  and  the  Munich  Hospital,  Annalen  d.  stddt.  Allg.  Krankenh.  zu  Milnchen,  vols, 
i.  and  ii. 

Only  series  of  cases  from  the  post-examinations  of  a  number  of  years  have  been  admit- 
ted. It  is  an  error  to  include  isolated  cases  from  journals,  as  Brinton  has  done,  because 
an  undue  number  of  these  are  cases  of  perforation,  which  is  a  more  common  event  in 
females  than  in  males.  Thus,  of  43  cases  of  gastric  ulcer  presented  to  the  London  Patho- 
logical Society  since  its  foundation  up  to  1882,  19,  or  44  per  cent.,  were  cases  of  perfora- 
tion. In  my  cases  are  included  a  few  duodenal  ulcers  not  easily  separated  from  the  gastric 
ulcers  in  the  compilation. 

^  Tlie  sources  of  these  statistics  are  the  same  as  those  of  the  statistics  relating  to  sex  in 
the  preceding  foot-note.  The  age  in  the  Erlangen  cases  of  open  ulcer  is  given  by  Hauser 
{Das  chronische  Magengeschwiir,  p.  191,  Leipzig,  1883).  It  is  evident  that  only  about  two- 
fifths  of  the  cases  could  be  utilized,  partly  because  in  some  tlie  age  was  not  stated,  but 
mainly  on  account  of  the  necessity  of  excluding  scars — a  self-evident  precaution  which 
Brinton  did  not  take. 
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tics  of  this  character  which  we  possess  are  those  of  Lebert,  from  whose 
work  the  following  table  has  been  compiled: 

Age  in  >'52  Oases  of  Gastric  Ulcer  diagnosed  during  Life  by  Leberi} 


Age 

5-10. 

11-20. 

21-30. 

81-40. 

41^0. 

61-60. 

61-70. 

ICo.  of  cases 

1 

24 

87 

84 

34 

17 

5 

Totals 

2 

9. 

5 

92 

171 
67  85 

51 
20  24 

5 
1.99 

Of  these  cases,  nearly  seven-tenths  were  between  twenty  and  forty  years 
of  age — a  preponderance  sufficiently  great  to  be  of  diagnostic  value.^ 

The  oldest  case  on  record  is  the  one  mentioned  by  Eppinger,^  of  an  old 
beggar  whose  age  is  stated  at  one  hundred  and  twenty  years. 

The  occurrence  of  simple  ulcer  of  the  stomach  under  ten  years  of  age 
is  extremely  rare.  Rokitansky,  with  his  enormous  experience,  said  that 
he  had  never  seen  a  case  under  fourteen  years.*  There  are  recorded,  how- 
ever, a  number  of  cases  of  gastric  ulcer  in  infancy  and  childhood,  but 
there  is  doubt  as  to  how  many  of  these  are  genuine  examples  of  simple 
ulcer.  Kehn  in  1874  analyzed  a  number,  although  by  no  means  all,  of 
the  reputed  cases,  and  found  only  six,  or  at  the  most  seven,  which  would 
stand  criticism.^  The  age  in  these  seven  cases  varied  between  seven  days 
and  thirteen  years.  In  one  case  (Donn6)  a  cicatrix  was  found  in  the 
stomach  of  a  child  three  years  old.  Since  the  publication  of  Rehn's 
article  at  least  four  apparently  genuine  cases  have  been  reported — 
namely,  one  by  Eeimer  in  a  child  three  and  a  half  years  old ;  one  by 
Goodhart  in  an  infant  thirty  hours  after  birth ;  one  by  Eross  in  a  girl 
twelve  years  old  suifering  from  acute  miliary  tuberculosis,  in  whom  the 
ulcer  perforated  into  the  omental  sac ;  and  one  by  Malinowski  in  a  girl 
ten  years  of  age.^ 

The  mean  age  at  which  gastric  ulcer  develops  is  somewhat  higher  in 

*  Op.  cit.,  p.  199.  Of  these  cases,  19  were  fatal,  and  the  diagnosis  was  confirmed  after 
death.     All  of  the  cases  were  studied  by  Lebert  in  hospitals  in  Zurich  and  Breslau. 

'  In  my  opinion,  clinical  experience  is  more  valuable  than  are  post-mortem  records  in 
determining  the  age  at  which  gastric  ulcer  most  frequently  develops.  In  support  of  this 
opinion  are  the  following  facts:  In  many  cases  no  positive  conclusions  as  to  tlie  age  of  the 
ulcer  can  be  drawn  from  the  post-mortem  appearances,  and  sufficient  clinical  history  is 
often  wanting ;  a  considerable  proportion  of  the  cases  of  gastric  ulcer  do  not  terminate 
fatally  with  the  first  attnck,  but  are  subject  to  relapses  which  may  prove  fatal  in  advanced 
life;  in  most  general  hospitals  the  number  of  patients  in  advanced  life  is  relatively  in 
excess  of  those  in  youth  and  middle  age.  By  his  faulty  method  of  investigating  this 
question,  Brinton  came  to  the  erroneous  conclusion  that  the  liability  to  gastric  ulcer  is 
greatest  in  old  age — a  conclusion  which  is  opposed  to  clinical  experience. 

'  Prager  Vierie/jahrschrift,  Bd.  116. 

*  Communication  to  Von  Gunz  in  Jahrbuch  d.  Kinderheilkunde,  Bd.  5,  p.  161,  1862. 
^Jahrb.  d.  Kinderheilk.,  N.  F.,  Bd.  7,  p.  19,  1874. 

*  Reimer,  ibid.,  Bd.  x.  p.  289,  1876;  Goodhart,  Trawt.  London  Path.  Soc,  vol.  xxxii.  p. 
79,  1881 ;  Eross,  Jahrb.  f.  KinderheilL,  Bd.  xix.  p.  331,  1883;  Malinowski,  Index  Mediais, 
vol.  V.  p.  576,  New  York,  1883. 

PU'hn  does  not  mention  Buzzard's  case  of  perforating  ulcer  in  a  girl  nine  years  old 
{Tram.  London  Path.  Soc,  vol.  xii.  p.  84,  1861).  See  also  Chvostek's  case  of  round  ulcer 
in  a  boy  {Arch.  f.  Kinderhellk.,  1881-82)  and  Wertheimber's  case  of  recovery  from  gastric 
ulcer  in  a  girl  ten  years  old  {Jihrb.  f.  Kinderheilk.,  Bd.  xix.  p.  79). 
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the  male  than  in  the  female.     This  is  apparent  from  the  following  collec- 
tion of  332  cases  of  open  ulcer  in  which  both  age  and  sex  are  given :  ^ 


Age 

10-20. 

20-30. 

30-40. 

40-50. 

50-60. 

60-70. 

70-80. 

80-90. 

90-100. 

Over  100. 

Total. 

Males 

9 

33 

44 

39 

37 

20 

5 

1 

... 

1 

189 

Females 

13 

35 

25 

25 

18 

18 

9 

... 

... 

... 

143 

In  males  the  largest  number  of  cases  is  found  between  thirty  and  forty 
years,  and  in  females  between  twenty  and  thirty.  In  males  54J  per  cent, 
of  the  cases  occur  after  forty  years  of  age,  and  in  females  48.9  per  cent. 

The  relation  between  age  and  perforation  of  gastric  ulcer  will  be  dis- 
cussed in  connection  with  this  symptom. 

The  conclusions  concerning  the  age  of  occurrence  of  gastric  ulcer  may 
be  recapitulated  as  follows  :  Simple  ulcer  of  the  stomach  most  frequently 
develops  in  the  female  between  twenty  and  thirty,  and  in  the  male  between 
thirty  and  forty.  At  the  post-mortem  table  it  is  found  with  almost  equal 
frequency  in  the  four  decades  between  twenty  and  sixty,  but  clinically  it 
appears  with  greatly  diminished  frequency  after  forty  years  of  age.  lu 
infancy  and  early  childhood  simple  ulcer  of  the  stomach  is  a  curiosity. 

We  have  no  positive  information  as  to  the  influence  of  climate  upon 
the  production  of  gastric  ulcer.  The  disease  seems  to  be  somewhat 
unequal  in  its  geographical  distribution,  but  the  data  bearing  upon  this 
point  are  altogether  insufficient. 

According  to  the  returns  of  Dahlerup  and  of  Griinfeld,  gastric  ulcer  is 
unusually  common  in  Copenhagen.^  According  to  Starcke's  report^ — 
which,  however,  is  not  based  upon  a  large  number  of  cases — the  per- 
centage is  also  unusually  high  in  Jena.  Si)erk  says  that  gastric  ulcer  is 
very  common  in  Eastern  Siberia.*  Palgrave  gives  a  high  percentage  of 
its  occurrence  in  Arabia.^  The  disease  is  less  common  in  France  than  in 
England  or  in  Germany,^  and  in  general  ap})ears  to  be  more  common  in 
northern  than  in  southern  countries.  The  statement  of  DaCosta^  coin- 
cides with  my  own  impression  that  gastric  ulcer  is  less  common  in  this 
country  than  in  England  or  in  Germany.  I  have  found  6  cases  of 
open  ulcer  of  the  stomach  in  about  800  autopsies  made  by  me  in  New 
York. 

*  These  cases  are  obtained  from  the  same  sources  as  those  of  tlie  first  table  (page  483). 

'  Dahlerup  in  Copenhagen  (abstract  in  Canstait's  Jahresbericht,  1842)  found  26  cases  in 
200  autopsies  (13  per  cent.)  made  in  the  course  of  a  year  and  a  half.  Griinfeld  {loc.  cit.) 
found  124  cicatrices  in  1150  autopsies  (11  per  cent.). 

^  Starke  {loc.  cit)  found  39  cases  in  384  autopsies  (10  per  cent.) ;  cf.  also  Miiller,  Jenr 
aische  Zeitschr.,  v.  1870, 

*  Deutsche  Klinik,  1867. 

^Narrative  of  a  Year's  Journey  through  Central  and  Eastern  Arabia,  London,  1865. 

*  Laveran  and  Teissier,  Nouveavx  Elements  de  Path  et  de  Clin,  med.,  t.  ii.  p.  1060,  Paris, 
1879 ;  and  Godin,  Essai  sur  V  Ulcere  de  PEstomac,  These,  Paris,  1877,  p.  8. 

''Medical  Diagnosis,  5th  ed.,  Philada.,  1881.  Keating  expresses  the  same  opinion  in 
the  Proc.  of  Path.  Soc  of  Philadelphia,  vol.  i.  p.  142. 

In  444,564  deaths  in  New  York  City  from  1868  to  1882,  inclusive,  ulcer  of  the  stomach 
was  assigned  as  the  cause  of  death  only  in  410  cases.  Little  value  can  be  assigned  to  these 
statistics  as  regards  a  disease  so  difficult  of  diagnosis. 
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Gastric  ulcer  is  more  common  among  the  poor  than  among  the  rich. 
Anxiety,  mental  depression,  scanty  food,  damp  dwellings,  insufficient 
exercise,  and  exposure  to  extreme  cold  are  among  the  depressing  influ- 
ences which  have  been  assigned  as  predisposing  causes  of  gastric  ulcer, 
but  without  sufficient  proof. 

The  comparative  frequency  of  gastric  ulcer  among  needlewomen,  maid- 
servants, and  female  cooks  has  attracted  the  attention  of  all  who  have  had 
large  opportunity  for  clinical  observation. 

Pressure  upon  the  pit  of  the  stomach,  either  by  w^earing  tight  belts  or 
in  the  pursuit  of  certain  occupations,  such  as  those  of  shoemaking,  of 
tailoring,  and  of  weaving,  is  thought  by  Habershon  and  others  to  pre- 
dispose to  ulcer  of  the  stomach.^ 

Vomiting  of  blood  has  been  known  in  several  instances  to  affi^ct  a 
number  of  members  of  the  same  family,  but  beyond  this  unsatisfactory 
evidence  there  is  nothing  to  show  hereditary  influence  in  the  origin  of 
gastric  ulcer. 

In  a  few  cases  injury  of  the  region  of  the  stomach,  as  by  a  fall  or  a 
blow,  has  been  assigned  as  the  cause  of  ulcer.  The  efficacy  of  this  cause 
has  been  accepted  by  Gerhardt,^  Lebert,  Ziemsseu,  and  others.  In  many 
of  the  cases  in  which  this  cause  has  been  assigned  the  symptoms  of  ulcer 
appeared  so  long  after  the  injury  that  it  is  doubtful  whether  there  was 
any  connection  between  the  two. 

That  loss  of  substance  in  the  mucous  membrane  of  the  stomach  may 
be  the  result  of  injury  directly  or  indirectly  applied  to  this  organ  cannot 
admit  of  question.  But  it  is  characteristic  of  these  traumatic  ulcers  that 
they  rapidly  heal  unless  the  injury  is  so  severe  as  to  prove  speedily  fatal. 
Thus,  Duplay^  relates  three  cases  in  which  pain,  vomiting,  repeated  vom- 
iting of  blood,  and  dyspepsia  followed  contusions  of  the  region  of  the 
stomach.  But  these  traumatic  cases,  which  for  a  time  gave  the  symptoms 
of  gastric  ulcer,  recov^ered  in  from  two  weeks  to  two  months,  whereas  the 
persi  5tenoe  of  the  symptoms  is  a  characteristic  of  simple  ulcer.* 

In  the  same  w^ay,  ulcers  of  the  stomach  produced  by  corrosive  poisons 
as  a  rule  soon  cicatrize,  unless  death  follows  after  a  short  time  the  action 
of  the  poison.  That  corrosive  ulcers  may,  however,  be  closely  allied  to 
simple  ulcers  is  shown  by  an  interesting  ciise  reported  by  Wilson  Fox,*  in 
which  the  immediate  effects  of  swallowing  hydrochloric  acid  were  recov- 
ered fiom  in  about  four  days,  but  death  resulted  from  vomiting  of  blood 
twc  weeks  after.  At  the  autopsy  the  source  of  the  hemorrhage  was  found 
in  an  ulcer  of  the  pyloric  region  of  the  stomach.  An  equally  striking 
case  is  rei)orted  by  Williams.^  A  boy  who  suffered  severely  for  three  or 
foui  days  after  drinking  some  strong  mineral  acid  recovered,  so  that  he 

*  Bernutz  found  gastric  ulcer  in  a  turner  in  porcelain,  and  learned  that  other  workmen 
in  the  same  fa'jtorv  had  vomited  blood.  He  thinks  that  in  this  and  in  similar  occupa- 
tions heavy  particles  of  dust  collecting  in  the  mouth  and  throat  may  be  swallowed  with 
the  saliva,  and  by  their  irritation  cause  gastric  ulcer  {Gaz.  des  H6nilaux,  June  18,  1881). 

'  "  Zur  Aetiologie  u.  Therapie  d,  runden  Magengeschwiirz,"  Wieiier  tned.  Fre68ef  No.  1, 
1808. 

*  "Contusions  de  I'Estomac,"  Arch.  g6n.  de  Mid.,  Sept.,  1881. 

*  In  a  case  reported  by  Potain,  however,  the  symptoms  of  ulcer  appeared  immediately 
after  injury  to  the  stomach,  and  continued  up  to  the  time  of  death  {Gaz.  hebdom.,  Sept. 
12,  1850). 

*  Tram,  of  the  Path.  Soe.,  vol.  xix.  p.  239,  London,  1868. 

*  The  Lancet,  April  9,  1842. 
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ate  and  drank  as  usual.  Two  months  afterward  he  died  suddenly  from 
perforation  of  a  gastric  ulcer. 

AVhile,  then,  it  would  be  a  great  error  to  identify  traumatic  and  cor- 
rosive ulcers  of  the  stomach  with  simple  ulcer,  it  is  possible  that  either 
may  become  chronic  if  associated  with  those  conditions  of  the  stomach  or 
of  tlie  constitution,  for  the  most  part  unknown  to  us,  which  prevent  the 
ready  healing  of  simple  ulcer. 

Gastric  ulcer  is  often  associated  with  other  diseases,  but  it  occurs  also 
uncomplicated  in  a  large  number  of  cases.  Most  of  the  diseases  with 
which  it  has  been  found  associated  are  to  be  regarded  simply  as  coinci- 
dent or  complicating  affections ;  but  as  some  of  them  have  been  thought 
to  cause  the  ulcer,  they  demand  consideration  in  this  connection. 

The  large  share  taken  by  pulmonary  phthisis  in  deaths  from  all  causes 
renders  this  disease  a  frequent  associate  of  gastric  ulcer.  It  is  probable 
that  the  lowered  vitality  of  phthisical  patients  increases  somewhat  their 
liability  to  gastric  ulcer.  Moreover,  it  would  not  be  strange  if  gastric 
ulcer,  as  well  as  other  exhausting  diseases,  such  as  diabetes  and  cancer, 
diminished  the  power  of  resisting  tuberculous  infection.  Genuine  tuber- 
culous ulcers  occur  rarely  in  the  stomach,  but  they  are  not  to  be  identified 
with  simple  ulcer. 

There  is  no  proof  that  amenorrhoea  or  otlier  disorders  of  menstruation 
exert  any  direct  influence  in  the  production  of  gastric  ulcer,  although 
Crisp  went  so  far  as  to  designate  certain  cases  of  gastric  ulcer  as  the 
menstrual  ulcer.^  Nevertheless,  amenorrhoea  is  a  very  common  symptom 
or  associated  condition  in  the  gastric  ulcer  of  females  betwen  sixteen  and 
thirty  years  of  age. 

Chlorosis  and  anaemia,  especially  in  young  women,  favor  the  develop- 
ment of  gastric  ulcer,  but  that  there  is  no  necessary  relation  between  the 
two  is  shown  by  the  occurrence  of  ulcer  in  those  previously  robust. 
Moreover,  it  is  probable  that  in  some  cases  in  which  the  ansemia  has  been 
thought  to  precede  the  ulcer  it  has,  in  fact,  been  a  result  rather  than  a 
cause  of  the  ulcer. 

Especial  interest  attaches  to  the  relation  between  gastric  ulcer  and  dis- 
eases of  the  heart  and  of  the  blood-vessels,  because  to  disturbances  in  the 
circulation  in  the  stomach  the  largest  share  in  the  pathenogenesis  of  ulcer 
has  been  assigned  by  Virchow.  As  might  be  expected,  valvular  lesions 
of  the  heart  and  atheroma  of  the  arteries  are  not  infrequently  found  in 
elderly  people  who  are  the  subjects  of  gastric  ulcer.  A  small  proportion 
of  cases  of  ulcer  has  been  associated  also  with  other  diseases  in  which  the 
arteries  are  often  abnormal,  such  as  with  chronic  diffuse  nephritis,  syphilis, 
amyloid  degeneration,  and  endarteritis  obliterans.  But,  after  making  the 
most  generous  allowance  for  the  influence  of  these  diseases  in  the  causation 
of  ulcer  of  the  stomach,  there  remains  a  large  number  of  case.'*  of  ulcer 
in  which  no  disease  of  the  heart  or  of  the  arteries  has  been  found.^  Gas- 
tric ulcer  develops  most  frequently  between  fifteen  and  forty  years  of  age, 
a  period  when  arterial  diseases  are  not  common.     Changes  in  the  blood- 

^  The  Lancet,^  Aug.  5,  1843. 

^  From  Berlin  are  reported  the  largest  number  of  cases  of  gastric  ulcer  associated  with 
diseases  of  the  circulatory  apparatus;  thus,  by  Berthold  170  out  of  294  cases,  and  by 
Rteiner  71  out  of  110  cases  of  ulcer.  Endocarditis  and  arterial  atheroma  (present  in  one- 
third  of  Berthold's  cases  of  ulcer)  form  the  largest  proportion  of  the£e  diseases. 
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vessels  of  the  stomach  will  be  described  in  coDnection  with  the  morbid 
anatomy  of  gastric  ulcer. 

Chronic  passive  congestion  of  the  stomach  in  cases  of  cirrhosis  of  the 
liver,  direct  injury  to  the  mucous  membrane  of  the  stomach  by  parasites 
in  trichinosis,  hemorrhage  into  the  coats  of  the  stomach  in  scorbutus  and 
in  dementia  paralytica,  persistent  vomiting  in  pregnancy,  and  anajmia 
induced  by  prolonged  lactation,  have  each  been  assigned  as  causes  in  a 
few  cases  of  gastric  ulcer,  but  they  are  not  associated  with  gastric  ulcer  in 
enough  cases  to  make  their  causativ^e  influence  at  all  certain. 

Gralliard  assigns  diabetes  mellitus  as  the  cause  in  one  case  of  gastric 
ulcer.^ 

Rokitansky  attributed  some  cases  of  gastric  ulcer  to  intermittent  fever. 

Those  who  believe  in  the  inflammatory  origin  of  ulcer  of  the  stomach 
think  that  chronic  gastritis  is  an  important  predisposing  cause. 

The  abuse  of  alcohol  is  admitted  as  an  indirect  cause  of  gastric  ulcer 
by  the  majority  of  writers. 

Lastly,  burns  of  the  skin,  which  are  an  important  factor  in  the  etiology 
of  duodenal  ulcers,  have  been  followed  only  in  a  very  few  instances  by 
ulcer  of  the  stomach. 

The  direct  causes  of  ulcer  of  the  stomach,  concerning  which  our  pos- 
itive knowledge  is  very  limited,  will  be  considered  under  the  pathenogen- 
esis  of  the  disease. 

Symptomatolgy. — The  following  classes  of  cases  of  gastric  ulcer  may 
be  distinguished : 

First:  Gastric  ulcer  may  give  rise  to  no  symptoms  pointing  to  its 
existence,  and  be  found  accidentally  at  the  autopsy  when  death  has 
occurred  from  some  other  disease.  This  latent  course  is  most  frequent 
with  gastric  ulcers  complicating  chronic  wasting  diseases,  such  as  tuber- 
culosis, and  with  gastric  ulcers  in  elderly  people. 

Second :  Gastric  ulcer  may  give  rise  to  no  marked  symptoms  before 
profuse  hemorrhage  from  the  stomach  or  perforation  of  the  stomach, 
resulting  speedily  in  death,  occurs.  Acute  ulcers  in  anaemic  females  from 
fifteen  to  thirty  years  of  age  are  those  most  liable  to  perforate  without 
previous  symptoms. 

Third  :  Gustric  ulcer  may  occasion  only  the  symptoms  of  chronic  gas- 
tritis, or  of  functional  dysj)epsia,  or  of  purely  nervous  gastralgia,  so 
that  its  diagnosis  is  impossible.  In  this  class  of  ca^eS  after  a  time  charac- 
teristic symptoms  may  develop.  Here,  too,  sudden  death  may  occur  from 
hemorrhage  or  from  j)erforation. 

Fourth :  In  typical  cases  cliaracteristic  symptoms  are  present,  so  that 
the  diagnosis  can  be  made  more  or  less  positively.  These  symptoms  are 
pain,  and  hemorrhage  from  the  stomach,  associated  usually  with  vomiting 
and  disturbances  of  digestion. 

The  different  symptoms  of  gastric  ulcer  will  now  be  described. 

Of  all  the  symptoms,  pain  is  the  most  constant  and  is  often  the  first  to 
attract  attention.  It  is  absent  througliout  tlie  disease  only  in  exceptional 
cases.  In  different  cases,  and  often  in  the  same  case  at  diirorent  times, 
the  pain  varies  in  its  quality,  its  intensity,  its  situation,  its  duration,  and 
in  other  characteristics. 

The  kind  of  pain  which  is  most  characteristic  of  gastric  ulcer  is  severe 

*  CUn.  itid.  dt  la  PUU,  Paris,  1877,  p.  77. 
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paroxysmal  pain  strictly  localized  iu  a  circumscribed  spot  in  the  epigas- 
trium, coming  on  soon  after  eating,  and  disappearing  as  soon  as  the 
stomach  is  relieved  of  its  contents. 

More  common,  although  less  characteristic,  than  the  strictly  localized 
pain  are  paroxysms  of  severe  pain,  usually  called  cardialgic^  or  gastralgic, 
diffused  over  the  epigastrium  and  often  spreading  into  the  surrounding 
regions.  This  is  like  the  neuralgic  ])ain  of  nervous  gastralgia,  which  is 
not  infrequent  in  chlorotic  and  hysterical  females.  The  pain  may  be  so 
intense  as  to  induce  syncope,  or  even  convulsions,  in  very  sensitive 
patients. 

The  strictly  localized  pain  is  probably  caused  by  direct  irritation  con- 
fined to  the  nerves  in  the  floor  of  the  ulcer.  In  the  diffuse  gastralgic 
attacks  the  irritation  radiates  or  is  reflected  to  the  neighboring  nerves, 
and  sometimes  to  those  at  a  distance. 

In  most  cases  of  gastric  ulcer  localized  epigastric  pain  and  diffuse  gas- 
tralgic paroxysms  are  cojiibined. 

The  painful  sense  of  oppression  and  fulness  in  the  epigastrium  which 
is  felt  in  many  cases  of  gastric  ulcer  after  eating  is  simply  a  dyspeptic 
symptom,  and  is  probably  referable  to  an  associated  chronic  catarrhal 
gastritis.     This  dyspeptic  pain  is  of  little  value  in  diagnosis. 

Most  subjects  of  gastric  ulcer  feel  in  the  intervals  between  the  parox- 
ysms a  more  or  less  constant  dull  pain,  or  it  may  be  only  a  sense  of 
uneasiness,  in  the  epigastrium.  When  sharp  epigastric  pain  is  felt  con- 
tinuously, it  is  usually  inferred  that  the  ulcer  has  extended  to  the  peri- 
toneum and  has  caused  a  circumscribed  peritonitis,  but  this  inference  is 
not  altogether  trustworthy. 

The  quality  of  the  pain  caused  by  gastric  ulcer  is  described  variously 
as  burning,  gnawing,  boring,  less  frequently  as  lancinating. 

More  important  than  the  quality  is  the  situation  of  the  pain.  The 
situation  of  the  localized  pain  is  usually  at  or  a  little  below  the  ensiform 
cartilage.  It  may,  however,  be  felt  as  low  as  the  umbilicus  or  it  may 
deviate  to  the  hypochondria.  In  addition  to  pain  in  the  epigastrium 
(point  epigastrique),  Cruveilhier  called  attention  to  the  frequent  presence 
of  pain  in  the  dorsal  region  (point  rachidien).  The  dorsal  pain,  which 
may  be  more  severe  than  the  epigastric,  is  sometimes  interscapular,  and 
sometimes  corresponds  to  the  lowest  dorsal  or  to  the  upper  lumbar  ver- 
tebrae. It  is  usually  a  little  to  the  left  of  the  spine.  The  pain  is  often 
described  as  extending  from  the  pit  of  the  stomach  through  to  the  back. 

According  to  Brinton,  the  situation  of  the  localized  pain  gives  a  clue 
to  the  situation  of  the  ulcer,  pain  near  the  left  boi'der  of  the  ensiform  car- 
tilage indicating  ulcer  near  the  cardiac  orifice,  pain  in  the  median  line 
and  to  the  right  of  this  indicating  ulcer  of  the  pyloric  region,  and  pain 
in  the  left  hypochondrium  indicating  ulcer  of  the  fundus.  It  does  not 
often  happen  that  the  pain  remains  so  sharj^ly  localized  as  to  make  pos- 
sible this  diagnosis,  even  if  the  situation  of  the  pain  were  a  safe  guide. 

Of  the  various  circumstances  which  influence  the  severity  of  the  pain 
in  gastric  ulcer,  the  most  important  is  the  effect  of  food.     Pain  usually 

_  ^  There  is  much  confusion  as  to  the  meaning  of  the  term  cardialgia.  With  most  Eng- 
lish and  American  writers  it  signifies  heartburn,  while  continental  Avriters  understand  by 
cardialgia  the  severe  paroxysms  of  epigastric  pain  which  we  more  frequently  call  gas- 
tralgia. 
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comes  on  within  a  few  minutes  to  half  an  hour  after  taking  food,  although 
it  may  appear  immediately  after  ingestion  or  be  delayed  for  an  hour  or 
more.  The  pain  continues  until  the  stomach  is  relieved  of  its  contents 
by  vomiting  or  by  their  passage  into  the  duodenum.  It  is  unsafe  to 
attempt  to  diagnose  the  position  of  the  ulcer  merely  from  the  length  of 
time  which  elapses  between  the  ingestion  of  food  and  the  onset  of  pain. 
It  has  sometimes  been  noticed  that  as  improvement  progresses  pain  comes 
on  later  and  later  after  eating.  As  might  naturally  be  expected,  coarse, 
indigestible,  imperfectly-masticated  food,  sour  and  spirituous  liquids,  and 
hot  substances  are  more  irritating  than  bland  articles  of  diet.  In  some 
exceptional  cases  the  ingestion  of  even  coarse  food,  instead  of  aggravating, 
has  had  no  effect  upon  the  pain,  or  at  least  for  tlie  time  being  ha.s  even 
relieved  it. 

External  pressure  usually  increases  the  intensity  of  the  pain  of  gastric 
ulcer ;  in  rare  instances  pressure  relieves  the  pain. 

Rest  and  the  recumbent  posture  as  a  rule  alleviate  the  pain  of  ulcer  of 
the  stomach.  The  position  of  the  patient  may  affect  the  severity  of  the 
pain  in  a  more  striking  way.  It  may  naturally  be  supposed  that  that 
posture  is  most  agreeable  which  removes  from  the  ulcer  the  weight  of  the 
food  during  digestion.  Hence  it  was  claimed  by  Osborne^  that  the  site 
of  the  ulcer  could  often  be  inferred  from  the  effect  of  posture  on  the  pain. 
Thus,  relief  in  the  prone  position  would  indicate  ulcer  of  the  posterior 
wall ;  relief  in  the  supine  position,  ulcer  of  the  anterior  wall ;  relief  on 
the  left  or  on  the  right  side,  ulcer  of  the  pyloric  or  of  the  cardiac  region 
respectively.  As  ulcer  of  the  posterior  wall  is  the  most  frequent,  relief 
should  be  obtained  oftener  by  bending  forward  or  by  lying  on  the  face 
than  in  the  supine  position.  Experience  has  shown  that  the  influence  of 
posture  on  the  pain  is  not  a  safe  guide  in  diagnosing  the  location  of  the 
ulcer. 

Mental  emotions — particularly  anxiety  and  anger — fatigue,  even  mode- 
rate exercise,  exposure  to  cold,  and  the  menstrual  molimen  may  each  cause 
exacerbations  of  pain  in  some  cases  of  gastric  ulcer. 

Tenderness  on  pressure  is  a  common  symptom  of  gastric  ulcer.  A 
localized  point  of  tenderness  may  be  discovered  even  when  the  subjective 
pain  is  not  localized.  Pain  sometimes  follows  pressure  not  immediately, 
but  after  a  brief  interval.  A  fixed  point  of  tenderness  can  often  be  deter- 
mined when  the  stomach  is  empty  more  accurately  than  when  it  is  full. 
The  tender  spot  can  sometimes  be  covered  by  the  finger's  end.  In  search- 
ing for  a  point  of  tenderness  it  should  be  remembered  that  many  persons 
are  very  sensitive  to  pressure  in  the  ejiigastrium,  and  also  that  pressure 
is  not  without  danger  to  those  who  are  the  subjects  of  gastric  ulcer.  Not 
only  may  pressure  induce  paroxysms  of  pain,  but  it  may  cause  even  rup- 
ture of  the  ulcerated  walls  of  the  stomach.^  Hence  pressure  should  be 
cautiously  employed  and  should  not  be  often  repeated. 

In  some  cases  of  gastric  ulcer  pain  is  felt  in  regions  at  a  distance  from 
the  stomach.  The  most  frequent  of  these  so-called  radiation  neuralgias 
are — neuralgia  of  the  lower  intercostal  spaces,  combined  sometimes  with 

*  Jonatlian  Osborne,  Dublin  Journal  of  Medical  Science,  vol.  xxvii.  p.  357,  1845. 

'  Dalton  has  reiKjrted  a  case  in  which  perforation  of  a  gastric  ulcer  occurred  while  the 
patient  was  subjected  in  a  water-cure  establishment  to  kneading  of  the  abdomen  to  relieve 
bid  flatulence  (Trana.  N.  Y.  Path.  Sue.,  vol.  i.  p.  2U3.) 
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hypergesthesia  or  with  analgesia  of  the  affected  region,  pain  in  the  right 
shoulder  (perhaps  due  to  adhesions  between  the  stomach  and  the  liver  or 
the  diaphragm),  pain  in  the  left  shoulder,  and  pain  in  the  loins.  In  a 
case  of  ulcer  reported  by  Traube  terminating  in  perforation  the  sole 
complaint,  besides  loss  of  appetite  and  retching,  had  been  difficulty  izx 
breathing  and  oppression  in  the  chest.  These  symptoms,  which  may  be 
combined  with  gastralgic  paroxysms,  are  referred  by  Traube  to  transfer- 
ence of  the  irritation  from  the  gastric  to  the  pulmonary  filaments  of  the 
pneumogastric  nerve.  ^ 

Sometimes  the  pain  of  gastric  ulcer  intermits  for  days  or  even  weeks. 
"When  the  intermission  is  of  considerable  duration  it  is  probable  that  cica- 
trization has  been  in  progress.  It  should,  however,  be  remembered  that 
gastralgic  attacks  may  continue  even  after  cicatrization  of  the  ulcer  is 
completed,  probably  in  consequence  of  compression  of  nerve-filaments  by 
the  cicatricial  tissue.  Once  in  a  while  the  pain  exhibits  a  marked  period- 
icity in  its  appearance.  Thus  in  a  case  of  ulcer  ending  fatally  from  hem- 
orrhage the  pain  came  on  but  once  a  day,  and  that  with  considerable  regu- 
larity at  the  sanie  hour.  In  this  case  the  pain  was  relieved  by  taking 
food.^  The  pain  of  gastric  ulcer  may  be  temporarily  relieved  by  hemor- 
rhage from  the  stomach,  and  perhaps  by  division  of  the  irritated  nerve 
by  sloughing  (Habershon). 

The  causes  of  the  pain  of  gastric  ulcer  are  not  far  to  seek.  Foremost 
is  the  irritation  of  nerve-filaments  exposed  by  the  ulcerative  process.  The 
irritation  may  be  by  mechanical,  chemical,  or  thermic  agencies.  With  our 
present  imperfect  knowledge  it  is  profitless  to  discuss  whether  the  pneu- 
mogastric or  the  sympathetic  nerves  are  the  chief  carriers  of  the  abnormal 
sensations.^  In  the  next  place,  we  may  have  radiation  of  the  irritation 
from  these  nerves  to  neighboring  and  even  to  remote  nerves.  Further- 
more, the  extension  of  the  inflammation  to  the  peritoneum  and  the  sur- 
rounding parts,  and  the  formation  of  adhesions,  are  additional  factors 
in  some  cases  in  causing  pain.  Finally,  the  great  differences  in  suscep- 
tibility to  pain  manifested  by  different  individuals  is  to  be  borne  in 
mind. 

Next  to  pain,  vomiting  is  the  most  frequent  symptom  of  gastric  ulcer. 
There  is,  however,  little  which  is  characteristic  of  ulcer  in  this  symptom, 
unless  the  vomited  material  contains  blood.  In  some  cases  of  gastric  ulcer 
vomiting  is  the  most  marked  and  most  distressing  symptom  of  the  disease. 
It  may,  hov/ever,  be  absent  during  the  whole  course  of  gastric  ulcer. 

Vomiting  occurs  most  frequently  after  taking  food,  and  is  greatly 
aggravated  by  an  unregulated  diet.  Sometimes  nearly  everything  which 
is  taken  into  the  stomach  is  vomited.     The  vomiting  of  mucus  or  of  a 

^  Deutsche  Klinik,  1861,  No.  10.  These  symptoms  evidently  correspond  to  the  vagus 
neurosis  described  by  Rosenbach,  in  wliich,  as  the  result  of  reflex  irritation  of  the  pneu- 
mogastric nerve  in  the  stomach,  occur  difficulty  in  breathing,  oppression  in  the  chest, 
palpitation,  arhythmical  action  of  the  heart,  and  epigastric  pulsation  {Deutsche  med. 
Wochenschr.,  1879,  Nos.  42,  43). 

"  Case  reported  by  Peacock,  Eep.  of  Proceedings  of  London  Path.  Soc,  vol.  i.  p.  253, 
1847. 

^  Leven,  without  sufficient  reason,  distinguishes  two  kinds  of  gastralgic  attacks — the 
one  having  its  point  of  departure  in  the  pneumogastric,  the  other  in  the  sympathetic 
nerve ;  in  the  former  the  pain  is  associated  with  dyspncea  and  palpitation  of  the  heart ; 
in  the  latit-r  the  pain  is  deeper,  and  is  accompanied  by  vaso-motor  (?)  troubles  on  one 
Bide  of  the  body. 
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thin  fluid  unmixed  with  food  is  indicative  only  of  chronic  catarrhal  ga«5* 
iritis.  Alimentary  vomiting,  which  is  more  indicative  of  gastric  ulcer, 
usually  occurs  not  immediately  after  taking  food,  but  at  the  acme  of  a 
gastralgic  attack  caused  by  the  food.  Soon  after  the  stomach  is  emptied 
by  one  or  more  acts  of  vomiting  the  pain  is  relieved.  The  act  of  vom- 
iting is  usually  easy,  and  at  times  is  hardly  more  than  regurgitation  of 
the  food.  Sometimes  the  patient  experiences  an  excessively  sour  taste 
from  the  vomit. 

Vomiting  exhausts  the  patient  by  withdrawing  nutriment,  and  when 
persistent  may  even  cause  death  from  inanition.  But  in  some  cases  of 
gastric  ulcer,  esj^ecially  in  women,  the  vomiting  seems  to  be  mainly  a 
nervous  symptom,  and  even  when  long  continued  may  be  attended  by 
little  or  no  loss  of  flesh.  Evidently,  more  food  is  retained  in  these  cases 
than  might  be  supposed. 

There  are  two  evident  causes  of  vomiting  in  gastric  ulcer — namely, 
chronic  catarrhal  gastritis,  which  is  a  frequent  complication,  and  direct 
irritation  of  the  nerves  in  the  ulcer.  Vomiting  due  to  dilatation  of  the 
stomach  is  oftener  a  sequel  than  an  immediate  symptom  of  gastric 
ulcer. 

For  the  diagnosis  of  gastric  ulcer  hemorrhage  from  the  stomach  is  the 
most  important  symptom. 

The  frequency  of  only  the  larger  hemorrhages  can  be  determined  with 
any  degree  of  exactness.  If  the  blood  be  effused  in  small  quantity  or 
slowly,  it  may  be  discharged  solely  with  the  stools  and  escape  detection. 
Such  slight  hemorrhages  doubtless  occur  in  most  cases  of  gastric  ulcer. 
It  is  probable  that  easily-recognized  hemorrhages  from  the  stomach  occur 
in  about  one-third  of  the  cases  of  gastric  ulcer. ^  Hemorrhage  is  absent 
as  a  rule  in  the  acute  perforating  ulcer  of  the  stomach. 

In  most  cases  hemorrhage  from  gastric  ulcer  is  preceded  by  pain,  vom- 
iting, and  disturbances  of  digestion.  Antecedent  symptoms  may,  how- 
ever, be  absent,  or  may  be  so  obscure  that  no  suspicion  of  ulcer  exists 
until  the  hemorrhage  occurs. 

The  hemorrhage  may  be  slight,  moderate,  or  excessive  in  amount 
(Cruveilhier).  The  larger  hemorrhages  are  those  which  are  most  dis- 
tinctive of  gastric  ulcer. 

The  blood  may  be  vomited,  or  voided  with  the  stools,  or  retained  in 
the  stomach  and  the  intestines. 

As  has  been  remarked,  when  the  hemorrhage  is  scanty  all  the  blood 
may  escape  by  the  bowel.  Sometimes,  although  much  less  •  frequently, 
blood  efiused  in  large  quantity  is  entirely  evacuated  with  the  stools. 
After  haematemesis  more  or  less  blood  is  discharged  by  the  bowel,  some- 
times for  several  days  after  the  vomiting  of  blood  has  ceased.  Blood 
which  has  traversed  the  whole  length  of  the  intestinal  canal  acquires  a 
tarry  consistence  and  a  black  or  brownish  color  in  consequence  of  the 
production  of  dark-brown  haematin  by  the  action  of  the  digestive  juices 

*  In  consequence  of  the  uncertainty  of  the  diagnosis  in  cases  of  gastric  ulcer  wliich 
recover  without  hemorrhage,  tlie  estimates  of  the  frequency  of  thip  symptom  have  a  very 
limited  value,  and  will  vary  witli  different  observers  according  to  ^heir  standard  of  diag- 
nosis of  this  disease.  Lebert  observed  gjuitric  hemorrhage  in  four-fifths  of  his  carefully- 
studied  cases,  and  in  three-fifths  of  his  cjises  there  was  profuse  haematemesis.  Brinton 
estimates  that  the  larger  hemorrhages  occur  in  about  one-third  of  the  cases.  Miiller 
found  them  in  one-fourth  of  the  cases  which  he  analyzed. 
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Upon  the  hsemogloblii,  and  in  consequence  of  the  formation  of  black  sul- 
phide of  iron  by  the  union  of  hydrogen  sulphide  in  the  lower  part  of 
the  intestine  with  the  iron  of  the  hsematin.  The  passage  of  these  black 
viscid  stools  is  called  melsena.  Inasmuch  as  we  cannot  presume  gastric 
hemorrhage  to  be  absent  simply  because  no  blood  has  been  vomited,  it  is 
evidently  important  to  examine  the  stools  for  blood  when  the  diagnosis 
of  gastric  ulcer  is  obscure,  and  also  in  cases  of  gastric  ulcer  where  there 
are  symptoms  of  internal  hemorrhage  not  accounted  for  by  blood  vom- 
ited. It  should  be  remembered  that  certain  drugs,  particularly  iron  and 
bismuth,  may  blacken  the  feces. 

In  very  exceptional  cases  of  gastric  ulcer  the  effiision  of  a  large  vol- 
ume of  blood  causes  sudden  death  before  any  of  the  blood  has  been  vom- 
ited. The  autopsy  shows  the  stomach  and  more  or  less  of  the  small 
intestine  distended  with  coagulated  blood. 

Hemorrhage  from  gastric  ulcer  is  usually  made  manifest  by  the  vom- 
iting of  blood.  The  quantity  of  the  vomited  blood  varies  from  mere 
traces  to  several  pounds.  The  color  and  the  consistence  of  the  blood 
depend  upon  the  quantity  effused  and  the  length  of  time  that  the  blood 
has  remained  in  the  stomach.  Blood  which  has  been  acted  upon  by  the 
gastric  juice  is  coagulated,  has  a  grumous  consistence,  and  acquires  by 
the  formation  of  haematin  out  of  haemoglobin  a  dark-brown  color,  often 
compared  to  that  of  coffee-grounds.  Blood  effused  in  small  quantity  is 
usually  vomited  only  with  the  food,  and  has  usually  the  coffee-grounds 
appearance.  The  patient's  condition  is  not  appreciably  influenced  by  this 
slight  loss  of  blood.  A  little  blood  expelled  after  repeated  acts  of  vom- 
iting has  no  diagnostic  importance.  Vomiting  usually  occurs  soon  after 
a  large  gastric  hemorrhage.  It  is  the  mechanical  distension  of  the  stom- 
ach rather  than  any  irritating  quality  of  the  blood  which  causes  the 
vomiting.  Blood  which  is  rejected  immediately  after  a  large  gastric 
hemorrhage  is  alkaline,  fluid,  and  of  an  arterial  (rarely  of  a  venous)  hue. 
Often,  however,  even  with  large  hemorrhages,  the  blood  remains  suffi- 
ciently long  in  the  stomach  to  be  partly  coagulated  and  to  be  darkened 
in  color.  IJlcer  more  frequently  than  any  other  disease  of  the  stomach 
causes  the  vomiting  of  unaltered  blood  in  large  quantity.  But  this  kind 
of  hsematemesis  is  not  peculiar  to  simple  ulcer.  It  may  occur  in  other 
diseases,  such  as  gastric  cancer,  and  cotfee-ground  vomiting  may  be  asso- 
ciated with  ulcer. 

Copious  haematemesis  in  cases  of  gastric  ulcer  appears  usually  without 
premonition,  or  it  may  be  preceded  for  a  day  or  two  by  increased  pain. 
Its  occurrence  is  somewhat  more  common  during  the  digestion  of  food 
than  in  the  intervals,  but  there  have  been  cases  of  ulcer  where  the  bleed- 
ing was  favored  by  an  empty  stomach  and  was  checked  by  the  distension 
of  the  organ  with  food.  The  free  use  of  stimulants  and  violent  physical 
or  mental  exertion  may  excite  hemorrhage.  With  the  onset  of  the  hem- 
orrhage the  patient  experiences  a  sense  of  warmth  and  of  oppression  at 
the  epigastrium,  followed  by  faintness,  nausea,  and  the  vomiting  of  a 
large  quantity  of  blood.  An  attack  of  syncope  often  causes,  at  least 
temporarily,  cessation  of  the  hemorrhage.  But  the  thrombus  which 
closes  the  eroded  vessel  may  easily  be  washed  away,  so  that  the  hemor- 
rhage often  recurs  and  continues  at  intervals  for  several  days,  thereby 
greatly  increasing  the  danger  to  the  patient.     Thus,  the  tendency  is  for 
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the  hemorrhage  from  gastric  ulcer  to  appear  in  phases  or  periods  occupy- 
ing several  days. 

A  single  hemorrhage  is  rarely  so  profuse  as  to  cause  immediate  death. 
More  frequently  the  patient  dies  after  successive  hemorrhages.  In  the 
majority  of  cases  the  liemorrhage  is  not  immediately  dangerous  to  life, 
but  is  followed  by  symptoms  of  anaemia,  more  or  less  profound  according 
to  the  strength  of  tlie  patient  and  the  amount  of  blood  lost.  Prostration 
and  pallor  follow  the  larger  hemorrhages.  Dizziness,  ringing  in  the  ears, 
and  dimness  of  vision  appear  when  the  patient  attempts  to  leave  the 
recumbent  posture.  Thirst  is  often  a  marked  symptom.  The  pulse  is 
feeble  and  more  frequent  than  normal.  There  is  often  a  moderate  eleva- 
tion of  temperature  (anaemic  fever)  after  profuse  hemorrhage.  The  urine 
is  pale,  abundant,  and  sometimes  contains  albumen  (Quincke).  After  a 
few  days  anaemic  cardiac  murmurs  can  often  be  heard.  Under  favorable 
circumstances  these  symptoms  of  anaemia  disappear  in  the  course  of  a 
few  weeks. 

The  other  symptoms  of  ulcer,  particularly  the  pain,  are  sometimes 
notably  relieved,  and  may  even  disappear,  after  an  abundant  hemorrhage. 
They  usually,  however,  return  sooner  or  later.  After  a  variable  interval 
one  attack  of  haematemesis  is  likely  to  be  followed  by  others.  There  is 
much  diversity  in  different  cases  as  regards  the  frequency  of  these  attacks 
and  the  character  of  the  symptoms  in  the  intervals.  In  a  few  cases 
recovery  follows  a  single  attack  of  gastric  hemorrhage ;  in  other  cases  the 
hemorrhage  recurs  frequently  after  intervals  of  only  a  few  days,  weeks, 
or  months ;  in  still  other  cases  hemorrhage  recurs  only  after  long  inter- 
vals, perhaps  of  years,  although  other  symptoms  of  ulcer  continue. 
Sometimes  the  disappearance  of  symptoms  indicates  only  an  apparent  cure, 
and  later  the  patient  dies  suddenly  while  in  apparent  health  by  a  profuse 
gastric  hemorrhage.  In  the  rare  cases  of  this  last  variety  Cruveilhier 
has  found  sometimes  that  the  ulcer  has  cicatrized  except  just  over  the 
eroded  blood-vessel. 

The  sources  of  the  hemorrhage  in  gastric  ulcer  will  be  described  in 
connection  with  the  morbid  anatomy. 

The  symptoms  of  gastric  indigestion  are  commonly,  although  not  con- 
stantly, present  in  gastric  ulcer.  They  may  constitute  the  sole  symptoms, 
in  which  case  the  diagnosis  of  the  lesion  is  impossible.  The  most 
important  local  symptoms  of  gastric  dyspepsia  are  diminution,  less  fre- 
quently perversion  or  increase,  of  the  appetite ;  increased  thirst ;  during 
digestion,  and  sometimes  independent  of  digestion,  a  feeling  of  discomfort 
merely  or  of  painful  oppression,  or  even  of  sharp  pain,  in  the  epigas- 
trium;  nausea;  vomiting  of  undigested  food,  of  nnicus,  and  of  bile; 
regurgitation  of  thin  fluids ;  often  acid,  sometimes  neutral  or  alkaline, 
flatulence,  with  belching  of  gas,  and  constipation.  In  many  cases  of 
gastric  ulcer  the  appetite  is  not  disturbed,  but  the  patient  refrains  from 
eating  on  account  of  the  pain  caused  by  taking  food.  Among  the  so-called 
sympathetic  symptoms  of  dyspepsia  are  headache,  dizziness,  depression 
of  spirits,  oppression  in  the  chest,  and  irregularity  of  the  heart's  action. 
Dyspepsia  contributes  its  share  to  the  production  of  the  anaemia  and  of 
the  loss  of  flesh  and  strength  which  are  present  in  some  degree  in  most 
cases  of  chronic  gastric  ulcer. 


SYMPTOMATOLOGY.  495 

In  many  cases  of  acute  perforating  ulcer,  as  well  as  in  some  cases 
of  chronic  ulcer,  the  symptoms  are  either  absent  or  they  are  but  slightly 
marked.  It  has  been  demonstrated  that  in  many  cases  of  gastric  ulcer 
the  resorptive  power  of  the  mucous  membrane  of  the  stomach  is  un- 
impaired.^ 

The  most  common  cause  of  dyspepsia  in  gastric  ulcer  is  the  chronio 
catarrhal  gastritis  which  usually  accompanies  this  disease.  It  is  probable 
that  the  movements  of  the  stomach  may  be  seriously  interfered  with  by 
destruction  of  the  muscular  coat  of  the  stomach  when  the  ulcer  is  of 
considerable  size  and  is  seated  in  the  pyloric  region.  Adhesions  of  the 
stomach  to  surrounding  parts  may  likewise  impair  the  normal  movements 
of  the  stomach.  It  is  possible  that  ulcers,  especially  those  which  are 
very  painful,  may  cause  reflex  disturbance  of  the  peristaltic  movements 
of  the  stomach  and  alterations  in  the  quality  or  the  quantity  of  the  gastric 
juice.  The  serious  digestive  disturbances  which  are  caused  by  distortions 
and  dilatation  of  the  stomach  resulting  from  cicatricial  contraction  of 
gastric  ulcer  are  not  considered  in  this  article. 

Although  Niemeyer  emphasized  the  frequency  in  gastric  ulcer  of  a 
strikingly  red  tongue  with  smooth  or  furrowed  surface,  it  does  not  appear 
that  any  especial  importance  is  to  be  attached  to  this  or  to  any  other  con- 
dition of  the  tongue  as  a  symptom  of  the  disease. 

Increased  flow  of  saliva  is  a  rare  symptom,  which,  when  it  occurs,  is 
usually  associated  with  dyspepsia. 

Constipation  is  the  rule  in  gastric  ulcer.  The  most  important  of  the 
various  circumstances  which  combine  to  produce  this  condition  is  the 
small  amount  of  solid  food  taken  and  retained  by  the  patient.  The 
restraint  caused  by  gastric  ulcer  and  gastric  catarrh  in  the  normal  move- 
ments of  the  stomach  may  diminish  by  reflex  action  the  peristalsis  of  the 
intestines  (Traube  and  Radziejewski).  The  passage  of  large  quantities 
of  blood  along  the  intestinal  canal  is  often  associated  with  colicky  pains 
and  diarrhoea. 

Amenorrhoea  is  a  sympton  which  was  formerly  thought  to  be  charac- 
teristic of  gastric  ulcer,  although  there  was  much  discussion  as  to  whether 
it  was  tlie  cause  or  the  result  of  the  ulcer.  Amenorrhoea  is  indeed  com- 
mon in  the  gastric  ulcer  of  young  women,  but  there  is  nothing  strange  in 
this  when  one  considers  the  frequency  of  amenorrhoea  in  general,  and  its 
causation  by  various  debilitating  and  depressing  influences  such  as  are  to 
be  found  in  gastric  ulcer.  Notwithstanding  a  few  striking  cases  which 
have  been  recorded,  it  has  not  been  demonstrated  that  hemorrhages  vica- 
rious of  menstruation  take  place  from  gastric  ulcer. 

Gastric  ulcer  is  not  a  febrile  disease.  Temporary  elevation  of  temper- 
ature may  follow  profuse  gastrorrhagia  and  may  attend  various  complica- 
tions, of  which  the  most  important  are  gastritis  and  peritonitis.  It  has 
been  recently  claimed  by  Peter  that  the  surface-temperature  of  the  epi- 

^  This  is  shown  by  the  experiments  of  Pentzoldt  and  Faber,  who  determined  the  length 
of  time  which  elapsed  between  swallowing  gelatin  capsules  containing  iodide  of  potassium 
and  the  appearance  of  the  iodide  in  the  saliva  {Berl.  klin.  Wochenschr.,  No.  21,  1882). 
Quetsch  observed  rapid  absorption  from  the  stomach  in  two  cases  of  gastric  ulcer  {ibid., 
1884,  No.  23).  It  is  believed  that  also  the  duration  of  the  digestive  process  in  the 
Btomach  is  often  within  normal  limits  in  cases  of  gastric  ulcer,  although  exact  experi- 
ments upon  this  point,  as  they  require  the  use  of  tlie  stomach-pump,  have  not  been  made 
•n  this  disense  fTiCube). 
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gastrium  is  elevated  in  gastric  ulcer,  but  the  observations  upon  this  point 
are  as  yet  too  few  for  any  positive  conclusions.^ 

The  general  health  of  the  patient  remains  sometimes  surprisingly  good, 
even  in  cases  of  gastric  ulcer  with  symptoms  sufficiently  marked  to  estab- 
lish the  diagnosis.  But  in  most  cases  of  chronic  gastric  ulcer  the  general 
nutrition  sooner  or  later  becomes  impaired,  This  cannot  well  be  other- 
wise when  dyspepsia,  vomiting,  paroxysms  of  severe  pain,  and  hemor- 
rhage are  present,  separately  or  in  combination,  for  any  great  length  of 
time.  In  proportion  to  the  severity  and  the  continuance  of  these  symp- 
toms the  patient  becomes  pale,  weak,  and  emaciated.  The  face,  thin, 
anxious,  of  a  grayish-white  color,  and  marked  with  sharp  lines  of  suffer- 
ing, presents  the  appearance  which  the  older  writers  called  facies  abdom- 
inalis,  to  which  even  so  recent  an  author  as  Brinton  attaches  exaggerated 
diagnostic  importance.  A  little  cachetic  dropsy  may  appear  about  the 
ankles.  While  it  is  true  that  the  general  nutrition  is  less  rapidly,  less 
continuously,  and,  as  a  rule,  less  deeply,  impaired  in  gastric  ulcer  than  in 
gastric  cancer,  nevertheless  sometimes  a  cachexia  develops  in  the  former 
which  is  not  to  be  distinguished  from  that  of  cancer.  Litten  ^  relates  a 
case  of  gastric  ulcer  which  simulated  for  a  time  pernicious  anaemia.  In 
this  case  the  profound  anaemia  could  not  be  explained  by  vomiting,  hem- 
orrhage, or  other  symptoms  of  ulcer. 

Beyond  determining  the  existence  of  a  fixed  point  of  epigastric  tender- 
ness, physical  examination  of  the  region  of  the  stomach  is  usually  only  of 
negative  value  in  the  diagnosis  of  gastric  ulcer.  In  some  cases  of  ulcer 
of  the  stomach  epigastric  pulsation  is  very  marked,  and  sometimes  most 
marked  during  gastralgic  attacks.  In  these  cases  there  may  be  dilatation 
of  the  aorta  from  paralysis  of  vaso-motor  nerves  analogous  to  the  dilata- 
tion of  the  carotid  and  temporal  arteries  in  certain  forms  of  migraine 
(Roseubach).  When  the  diagnosis  lies  between  gastric  ulcer  and  gastric 
cancer,  the  presence  of  epigastric  tumor  is  justly  considered  to  weigh 
against  ulcer ;  but  it  is  important  to  know  that  tumor  may  be  associated 
with  ulcer.  Thickening  of  the  tissues  around  old  ulcers  and  the  presence 
of  adhesions  may  give  rise  to  a  tumor.  A  thickened  portion  of  omentum 
which  had  become  adherent  over  an  old  gastric  ulcer  produced  a  tumor 
which  led  to  a  mistake  in  the  diagnosis.^  Rosenbach  *  calls  attention  to 
the  occasional  production  of  false  tumors  by  spasm  of  the  muscular  coat 
of  the  stomach  around  a  gastric  ulcer.  These  tumors  disappear  spon- 
taneously or  yield  to  the  artificial  distension  of  the  stomach  by  Seidlitz 
powders — sl  procedure  which  one  would  not  venture  to  adopt  if  he  sus- 
pected gastric  ulcer.  Fenwick  thinks  that  in  some  cases  of  gastric  ulcer 
fixation  of  the  stomach  by  adhesions  can  be  made  out  by  physical 
exploration. 

The  gravest  symptom  which  can  occur  in  gastric  ulcer  is  the  perfora- 
tion of  the  ulcer  into  the  general  peritoneal  cavity. 

*  According  to  Peter,  the  normal  surface-temperature  of  the  epigastrium  is  from  95i° 
to  96°  F.  (35.3°  to  35.5''  C),  while  in  gastric  ulcer  the  temperature  mav  equal  or  even 
exceed  by  one  or  two  degrees  the  axillary  temperature.  It  is  said  to  register  tlie  highest 
during  attacks  of  pain  and  of  vomiting  and  after  hemorrhages  {Gcs.  deA  Hupil'inx,  June  23 
and  30,  1883).    See  also  Befiurieux  ( Eitmi  mr  la  Paeudo-gastralyief  etc.,  ThSae,  Paris,  1879). 

*  Berliner  hlln.  Wochenachrift,  Dec.  6.  1880. 

«  A.  lieer,  Wiener  metl.  Woclten>'chri/l^  No.  26,  1857. 

*  DeuUche  med.  Worhemchrifl,  1882,  p.  22. 


SY3IPT03IAT0L0GY.  407 

Only  rough  estimates  can  be  made  of  the  frequency  of  this  symptom. 
These  estimates  vary  from  2  to  25  per  cent.  From  the  data  which  I 
have  collected  I  infer  that  perforation  into  the  general  peritoneal  cavity 
occurs  in  about  6  J  per  cent,  of  all  cases  of  gastric  ulcer.^ 

As  regards  sex,  perforation  occurs  two  to  three  times  oflener  in  the 
female  than  in  the  male.  This  increased  liability  is  referable  mainly  to 
the  preponderance  of  the  acute  perforating  ulcer  in  young  women.^ 

In  the  female  the  liability  to  perforation  of  gastric  ulcer  is  greatest 
between  fourteen  and  thirty  years  of  age.  In  the  male  there  seems  to  be 
no  greater  liability  to  perforation  at  one  age  than  at  another.^ 

As  will  be  explained  in  considering  the  morbid  anatomy,  ulcers  of 
the  anterior  wall  of  the  stomach  perforate  more  frequently  than  those  in 
other  situations. 

As  regards  the  symptoms  which  may  have  preceded  perforation  three 
groups  of  cases  can  be  distinguished  : 

In  the  first  there  has  been  no  complaint  of  gastric  disturbance.  In 
the  midst  of  apparent  health  perforation  may  occur  and  cause  death, 
within  a  few  hours.  This  is  the  ulcere  foudroyante  of  French  writers. 
It  is  met  with  more  commonly  in  chlorotic  young  women  than  in  any 
other  class. 

In  the  second  group  of  cases,  which  are  more  frequent,  gastric  symp- 
toms have  been  present  for  a  longer  or  shorter  time,  but  have  been  so 
ambiguous  that  the  diagnosis  of  gastric  ulcer  is  not  clear  until  perforation 
occurs.  Then,  unfortunately,  the  diagnosis  is  of  little  more  than  retro- 
spective interest. 

In  the  third  group  of  cases  perforation  takes  place  in  the  course  of 
gastric  ulcer,  the  existence  of  which  has  been  made  evident  by  character- 
istic symptoms,  such  as  localized  pain  and  profuse  hemorrhage. 

^  Miquel  {Schmidt's  Jahrh.,  Bd.  125,  p.  65,  1864)  reckons  the  frequency  of  perforation 
at  2  per  cent.  Brinton's  estimate  of  13j  per  cent,  is  the  one  generally  accepted.  He 
found  69  cases  of  perforation  in  257  open  ulcei's  collected  from  various  sources.  He 
doubles  the  number  of  open  ulcers,  as  he  considers  cicatrized  ulcers  twice  as  frequent  as 
the  open.  The  statistics  of  some  of  the  authors  to  whom  he  refers  should  not  be  used  in 
this  computation,  either  because  they  do  not  give  accurately  the  number  of  cases  of  per- 
foration, or  because  they  include  under  perforation  all  cases  of  ulcer  which  have  pene- 
trated all  of  the  coats  of  the  stomach,  whereas  of  course  only  perforation  into  the  general 
peritoneal  cavity  should  be  here  included.  Valuable  and  laborious  as  are  Brinton's 
researcbes,  his  statistics  upon  this  point,  as  upon  many  others,  are  inaccurate. 

In  249  fatal  cases  of  open  ulcer  taken  from  the  statistics  of  Jaksch,  Dittrich,  Willigk, 
"Wrany  {Prayer  Vierteljahr.,  vols.  xcv.  and  xcix.),  Eppinger,  Starcke,  Chambers,  Moore, 
and  Lebert  {loc.  ciL),  I  find  50  cases  of  perforation  into  the  peritoneal  cavity.  This 
makes  the  percentage  of  perforations  6j  if  the  open  ulcers  be  multiplied  by  3,  the  num- 
ber of  cicatrized  ulcers  being  taken  as  three  times  that  of  open  ulcers  (p.  482).  This 
method  of  computation,  which  is  adopted  by  Brinton,  is  defective  on  account  of  the  uncer- 
tainty as  to  the  proper  proportion  between  cicatrized  and  open  ulcers. 

Lebert  observed  9  cases  of  perforation  with  fatal  peritonitis  in  his  252  cases  studied  clin- 
ically. He  places  the  frequency  of  perforation  with  peritonitis  at  3  to  5  per  cent.,  which 
corresponds  to  Engel's  estimate  of  5^  per  cent.  {Frager  Viertetjahrschrift,  1853,  ii.). 
_  ^  The  liability  to  perforation  in  females  seems  to  be  not  only  absolutely,  but  also  rela- 
tively, to  the  number  of  ulcers  greater  than  in  males,  although,  on  the  contrary,  Brinton 
holds  that  the  excess  of  perforations  in  females  is  not  greater  than  that  of  ulcers.  Ber- 
thold  found  perforation  in  3.1  per  cent,  of  the  cases  of  gastric  ulcer  in  males,  and  in  9.7 
per  cent,  of  the  cases  in  females  {op.  cit.,  p.  28). 

^  Of  139  cases  of  perforated  ulcer  in  females,  Brinton  found  that  four-fifths  occurred 
before  the  age  of  thirty-five.  He  calculates  the  average  age  at  which  perforation  occurs 
in  the  female  as  twenty-seven,  .ind  in  the  male  as  forty-two.  He  thinks  that  the  average 
liability  to  perforation  in  both  sexes  decreases  as  life  advances,  although  he  holds  that  the 
liability  to  ulcer  itself  constantly  increases  with  age. 
Vol.  II.— 32 
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The  immediate  cause  of  perforation  of  gastric  ulcer  is  often  somo 
agency  which  produces  mechanical  tension  of  the  stomach,  such  sm 
distension  of  the  organ  with  food  or  with  gas,  vomiting,  straining  at 
stool,  coughing,  sneezing,  pressure  on  the  epigastrium,  violent  exertion, 
and  jolting  of  the  body. 

With  the  escape  of  the  solid,  the  fluid,  and  the  gaseous  contents  of  the 
stomach  into  the  peritoneal  cavity  at  the  moment  of  perforation,  an  ago- 
nizing pain  is  felt,  beginning  in  the  epigastrium  and  extending  rapidly 
over  the  abdomen,  which  becomes  very  sensitive  to  pressure.  The  pain 
sometimes  radiates  to  the  shoulders.  Symptoms  of  collapse  often  appear 
immediately  or  they  may  develop  gradually.  The  pulse  becomes  small, 
rapid,  and  feeble.  The  face  is  pale,  anxious,  and  drawn  (facies  hippo- 
cratica).  The  surface  of  the  body,  particularly  of  the  extremities,  is 
cold  and  covered  with  clammy  sweat.  The  internal  temperature  may  be 
subnormal,  normal,  or  elevated ;  after  the  development  of  peritonitis  it 
is  usually,  but  not  always,  elevated.  Consciousness  is  usually  retained 
to  the  last,  although  the  patient  is  apathetic.  Vomiting  is  sometimes 
absent — a  circumstance  which  may  be  of  value  in  diagnosis,  and  which 
Traube  attributes  to  the  readiness  with  which  the  contents  of  the  stomach 
can  be  discharged  through  the  abnormal  opening  into  the  peritoneal 
cavity.  There  is  usually  constipation.  The  respirations  become  more 
and  more  frequent  and  costal  in  type.  Thirst  is  often  urgent.  Sup- 
pression of  urine  is  not  an  uncommon  symptom,  although  there  may  be 
frequent  and  painful  attempts  at  micturition.  Albumen  and  casts  may 
appear  temporarily  in  the  urine.  Retraction  of  one  testicle,  like  that  in 
renal  colic,  has  been  observed  (Blomfield).  The  patient  usually  lies  on  his 
back  with  the  knees  drawn  up.  The  abdomen  is  often  at  first  hard  and 
retracted  from  spasmodic  contraction  of  the  abdominal  muscles,  but  later 
it  usually  becomes  tympanitic,  sometimes  to  an  extreme  degree.  The 
presence  of  tympanitic  resonance  replacing  hepatic  dulness  in  front  is 
usually  considered  the  most  important  physical  sign  of  gas  free  in  the 
peritoneal  cavity,  but  this  sign  is  equivocal.  On  the  one  hand,  the 
presence  of  adhesions  over  the  anterior  surface  of  the  liver  may  prevent 
the  gas  from  getting  between  the  liver  and  the  diaphragm  ;  ^  and  on  the 
other  hand,  in  cases  of  meteorism  coils  of  intestine  may  make  their  way 
between  the  liver  and  the  diaphragm,  or  the  liver  may  be  pushed  upward 
and  backward,  so  that  its  anterior  surface  becomes  superior  and  the 
hepatic  dulness  in  front  disappears.  Physical  examination  may  reveal 
in  the  dependent  parts  of  the  peritoneal  cavity  an  accumulation  of  fluid 
partly  escaped  from  the  stomach  and  partly  an  inflammatory  exudate.' 
For  humane  reasons  one  should  not  submit  the  patient  to  the  pain  of 
movement  in  order  to  elicit  a  succussion  sound  or  to  determine  change  in 
the  position  of  the  fluid  upon  changing  the  position  of  the  patient.'  There 
is  sometimes  relief  from  pain  for  some  hours  before  death. 

*  Even  without  these  adhesions  liver  dulness  mav  persist  after  perforation  of  the  stom- 
ach, as  in  a  case  of  Nothniigel's  in  which  for  twenty-four  liours  after  a  large  perforation 
from  gastric  ulcer  the  abdomen  was  retracted  and  hepatic  dulness  was  well  marked  (Gar- 
mise,  Ulcus  Venlriculi  cum  perUonitide  perforativa,  Inaug.  Diss.,  Jena,  1879). 

'  In  a  case  of  peritonitis  resulting  from  perforation  of  a  latent  ulcer  of  the  duodenum, 
Cioncato  found  in  the  acid  fluid  withdrawn  by  aspiration  from  the  peritoneal  cavity  Sar- 
cina  ventriculi  {Giom.  intemaz.  delle  Scieme  Med.,  1879,  No.  9). 

•  Other  symptoms  which  have  been  thought  to  be  diagnostic  of  pneumo- peritoneum  in 
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There  are  exceptional  cases  of  perforation  in  which  some  of  the  most 
important  of  the  enumerated  symptoms,  such  as  pain,  tenderness  of  the 
abdomen  on  pressure,  tympanites,  and  the  symptoms  of  collapse,  are 
absent. 

Death  sometimes  occurs  from  shock  within  six  or  eight  hours  after 
perforation.  More  frequently  life  i^  prolonged  from  eighteen  to  thirty- 
six  hours,  it  may  be  even  for  three  or  four  days,  and,  very  rarely,  even 
longer.^  When  life  is  prolonged  more  than  twelve  hours  an  acute  diffuse 
peritonitis  is  usually  but  not  always  developed. 

The  contents  of  the  stomach,  instead  of  being  diffused  throughout  the 
peritoneal  cavity,  may  be  confined  by  a  rapidly-developed  circumscribed 
peritonitis  to  a  space  near  the  stomach,  or  perforation  may  occur  into  a 
space  previously  shut  off  from  the  general  peritoneal  sac  by  adhesions. 
In  this  way  circumscribed  peritoneal  abscesses  form  in  the  neighborhood 
of  the  stomach.  Diffuse  peritonitis  may  be  caused  either  by  an  extension 
of  the  inflammation  or  by  the  rupture  of  these  abscesses  into  the  general 
peritoneal  cavity.  The  cases  of  circumscribed  peritonitis  following  per- 
foration of  gastric  ulcer,  with  escape  of  the  contents  of  the  stomach, 
although  more  protracted  than  those  in  which  the  whole  peritoneal  sur- 
face is  at  once  involved,  generally  terminate  fatally  sooner  or  later.  The 
symptoms  are  often  very  obscure. 

The  most  interesting  of  these  peritoneal  abscesses  is  the  variety  to 
which  Leyden  has  given  the  name  of  pyo-pneumothorax  subphrenicus 
(false  pneumothorax  of  Cossy),  the  diagnostic  features  of  which  first  were 
recognized  by  G.  W.  Barlow  and  Wilks  in  1845.^  Here  there  is  a  cavity, 
circnmscribed  by  adhesions,  just  beneath  the  diaphragm,  containing  pus 
and  gas  and  communicating  with  either  the  stomach  or  the  intestine.  By 
the  encroachment  of  this  cavity  upon  the  thoracic  space  the  symptoms 
and  signs  of  pyo-pneumothorax  are  simulated.  Barlow  and  Leyden 
have  diagnosed  during  life  this  affection  when  resulting  from  perforated 
gastric  ulcer.  The  points  in  diagnosis  from  genuine  pyo-pneumothorax 
are  the  presence  of  respiratory  murmur  from  the  clavicle  to  the  third  rib, 
the  extension  of  the  respiratory  murmur  downward  by  deep  inspiration, 
history  of  preceding  gastric  disturbance  with  circumscribed  peritonitis, 
absence  of  preceding  pulmonary  symptoms,  rapid  variations  in  the  limits 
of  dulness  with  changes  in  the  position  of  the  body,  absence  or  only 
slight  evidence  of  increased  intrapleural  pressure  (such  as  bulging  of  the 

distinction  from  meteorism,  but  the  value  of  which  is  doubtful,  are  these:  In  pneumo- 
peritoneum the  respiratory  murmur  can  be  heard  by  auscultation  over  the  entire  abdo- 
men, while  in  meteorism  it  does  not  extend  beyond  the  region  of  the  stomach  (Cantani); 
in  the  former  amphoric  sounds  synchronous  with  respiration  can  sometimes  be  heard  over 
the  abdomen  (Larghi) ;  borborygmi  are  heard,  if  at  all,  distantly  and  feebly;  the  })ercus- 
8ion  note  of  gas  free  over  the  liver  is  different  from  that  of  tympanitic  intestine  (Traube) ; 
the  percussion  note  is  of  the  same  character  over  the  whole  anterior  wall  of  the  abdo- 
men ;  the  epigastric  region  is  more  elastic  to  the  feel  than  in  tympanites;  the  distension 
of  the  abdomen  is  more  uniform  than  in  tympanites;  and  coils  of  distended  intestine, 
sometimes  showing  peristaltic  movement,  cannot  be  seen  or  felt  as  in  some  cases  of 
meteorism  (Howitz). 

^  In  the  Descriptive  Catalogue  of  the  ]Varren  Anatomical  Musevm,  by  Dr.  J.  B.  S.  Jack- 
son, p.  448,  Boston,  1870,  is  described  a  case  of  gastric  ulcer  in  which,  so  far  as  can  be 
judged  by  the  symptoms  and  the  post-mortem  appearances,  the  patient  lived  nineteen 
days  after  perforation. 

*  Barlow  and  Wilks,  London  Med.  Gazette,  Mav,  1845;  Leyden,  Zcituchr.  f.  hlin.  Med.^ 
i.  Heft  2;  Cossy,  Arch.  gen.  de  Mid.,  Nov.,  1879;  Tillmanns,  Arch.  f.  klin.  Chirurg.,  Bd. 
27,  p.  103,  1881.  '       .     •' 
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thorax  as  a  whole,  and  of  the  intercostal  spaces),  displacement  of  the 
heart,  displacement  of  the  liver  downward,  and,  if  necessary,  the  deter- 
mination by  means  of  a  manometer  that  the  pressure  in  the  abscess  cavity 
rises  during  inspiration  and  falls  during  expiration,  the  reverse  being  true 
iu  ji^enuine  pneumothorax.^ 

Through  the  medium  of  subphrenic  abscess,  or  directly  through  adhe- 
sions between  the  stomach  and  the  diaphragm,  gastric  ulcer  may  perforate 
'nto  one  of  tlie  pleural  cavities  (generally  the  left)  and  cause  empyema  or 
pneumo-pyothorax.  Adhesions  may  form  between  the  diaphragm  and 
the  pulmonary  pleura,  so  that  the  ulcer  perforates  directly  into  the  lung ; 
in  which  case  pulmonary  gangrene  or  pulmonary  abscess  is  usually  devel- 
oped. The  diagnosis  of  the  perforation  into  the  lung  has  been  made  by 
recognizing  a  sour  odor  and  sour  reaction  of  the  expectoration,  and  by 
finding  in  the  sputum  particles  of  food  derived  from  the  stomach.  Sud- 
den death  from  suffocation  has  followed  perforation  of  the  stomach  into 
the  lung.^ 

Perforation  of  gastric  ulcer  into  the  transverse  colon  has  been  followed 
by  the  vomiting  of  formed  feces  and  by  the  passage  of  undigested  food 
by  the  bowel  (Abercrombie).  Enemata  may  be  vomited,  so  that,  as  sug- 
gested by  Mui'chison,  the  introduction  of  colored  enemata  may  aid  in  the 
diagnosis. 

Gastro-cutaneous  fistulae  are  among  the  rare  results  of  perforation  of 
gastric  ulcer.  In  these  cases  food,  sometimes  only  in  liquid  form,  escapes 
through  the  fistula. 

The  opening  of  gastric  ulcer  into  the  pericardium  is  one  of  the  rare 
causes  of  pneumo-pericardium. 

Other  varieties  of  perforation  which  are  of  pathological  rather  than  of 
clinical  interest  will  be  mentioned  under  the  morbid  anatomy  of  gastric 
ulcer. 

Course. — Few  diseases  are  more  variable  in  their  course  and  duration 
than  is  simple  gastric  ulcer.  It  is  customary  to  distinguish  between  acute 
and  chronic  forms  of  gastric  ulcer,  but  this  is  a  distinction  which  cannot 
be  sharply  drawn.  Those  cases  are  called  acute  in  which,  with  absence 
or  short  duration  of  antecedent  gastric  symptoms,  perforation  or  gas- 
trorrhagia  suddenly  causes  death.  But  in  some  of  these  cases  the  thick- 
ened and  indurated  margins  of  the  ulcer  found  at  the  autopsy  sliow  that 
the  disease  has  been  of  much  longer  duration  than  the  clinical  history 
would  indicate.  Still,  there  is  reason  to  believe  that  within  the  course 
of  a  few  days  ulcers  may  form  and  perforate  all  of  the  coats  of  the 
stomach. 

In  the  great  majority  of  cases  of  gastric  ulcer  the  tendency  is  to 
assume  a  chronic  course,  so  that  the  often-used  term  chronic  gastric  ulcer 
is  generally  applicable. 

'  Rchreiber  has  shown  that  this  last  dia^ostic  point,  which  was  given  by  Leyden,  is 
not  without  exceptions,  for  the  pressure  in  the  peritoneal  cavity  may  sink  during  inspira- 
tion and  rise  during  expiration  (as  in  the  pleural  cavity),  especially  when  the  diaphragm 
takes  little  or  no  part  in  respiration  ('*  Ueber  Pleural-  und  Peritonealdruck,"  JJeutscheB 
Arch.  f.  /din.  Med.,  July  .31,  1883). 

*  Tillmanns  Hoc.  cit.)  has  collected  12  cases  of  commimication  between  the  stomach  and 
the  thoracic  cavity  from  j)erf<)ration  of  gastric  ulcer;  all  proved  fatal.  In  Sturges's  case 
of  recovery  from  f)neumothorax  supfKJsed  to  be  produced  by  perforation  of  a  gastric 
ulcer  the  diagnosis  of  the  cause  of  the  pneumothorax  was  very  doubtful  {The  Lancet, 
Feb.  7, 1874). 
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The  great  diversity  of  the  symptoms  in  different  cases  makes  it  impos- 
sible to  give  a  generally  applicable  description  of  the  course  of  gastric 
ulcer.  It  is,  however,  useful  to  designate  the  main  clinical  forms  of  the 
disease.     Thus  we  may  distinguish — 

1.  Latent  ulcers,  Avith  entire  absence  of  symptoms,  and  revealed  as  open 
ulcers  or  as  cicatrices  at  the  autopsy.* 

2.  Acute  perforating  ulcers.  With  or  without  a  period  of  brief  gastric 
disturbance  perforation  occurs  and  causes  speedy  death. 

3.  Acute  hemorrhagic  form  of  gastric  ulcer.  After  a  latent  or  a  brief 
course  of  the  ulcer  profuse  gastrorrhagia  occurs,  which  may  terminate 
fatally  or  may  be  followed  by  the  symptoms  of  chronic  ulcer. 

4.  Gastralgic-dyspeptic  form.  In  this,  which  is  the  most  common 
form  of  gastric  ulcer  gastralgia,  dyspepsia  and  vomiting  are  the  symp- 
toms. Sometimes  one  of  the  symptoms  predominates  greatly  over  the 
others,  so  that  Lebert  distinguishes  separately  a  gastralgic,  a  dyspeptic, 
and  a  vomitive  variety.     Gastralgia  is  the  most  frequent  symptom. 

5.  Chronic  hemorrhagic  form.  Gastrorrhagia  is  a  marked  symptom, 
and  occurs  usually  in  combination  with  the  symptoms  just  mentioned. 

6.  Cachectic  form.  This  usually  corresponds  only  to  the  final  stage 
of  one  of  the  preceding  forms,  but  the  cachexia  may  develop  so  rapidly 
and  become  so  marked  that  the  course  of  the  disease  closely  resembles 
that  of  gastric  cancer. 

7.  Recurrent  form.  In  this  the  symptoms  of  gastric  ulcer  disappear, 
and  then  follow  intervals,  often  of  considerable  duration,  in  which  there 
is  apparent  cure,  but  the  symptoms  return,  especially  after  some  indis- 
cretion in  the  mode  of  living.  This  intermittent  course  may  continue  for 
many  years.  In  these  cases  it  is  probable  either  that  fresh  ulcers  form 
or  that  the  cicatrix  of  an  old  ulcer  becomes  ulcerated. 

8.  Stenotic  form.  By  the  formation  of  cicatricial  tissue  in  and  around 
the  ulcer  the  pyloric  orifice  becomes  obstructed  and  the  symptoms  of 
dilatation  of  the  stomach  develop. 

Duration. — The  average  duration  of  gastric  ulcer  may  be  said  to  be 
from  three  to  five  years,  but  this  estimate  is  not  of  great  value,  on  account 
of  the  absence  of  any  regularity  in  the  course  and  duration  of  the  disease. 
In  cases  of  very  protracted  duration,  such  as  forty  years  in  a  case  of 
Habershon's  and  thirty-five  in  one  of  Brinton's,  it  is  uncertain  whether 
the  symptoms  are  referable  to  the  persistence  of  one  ulcer  or  to  the  for- 
mation of  new  ulcers,  or  to  sequels  resulting  from  cicatrization. 

In  110  cases  (44  fatal)  analyzed  by  Lebert^  the  course  was  latent  until 
the  occurrence  of  perforation  or  of  profuse  hemorrhage  in  15  per  cent., 
the  duration  was  less  than  one  year  in  18  per  cent.,  from  one  to  six  years 
in  46 J  per  cent.,  from  six  to  twenty  years  in  18  per  cent.,  from  twenty 
to  thirty-five  years  in  2J  per  cent. 

Terminations. — In  the  majority  of  cases  gastric  ulcer  terminates  in 
recovery.  The  recovery  is  often  complete.  Various  gastric  disturbances 
may,  however,  follow  the  cicatrization  of  gastric  ulcer,  especially  if  the 
ulcer  was  large  and  of  long  duration.  These  sequential  disturbances  are 
due  to  the  contraction  of  the  cicatrix,  to  adhesions  between  the  stomach 
and  surrounding  parts,  to  deformity  of  the  stomach,  and  especially  to 
dilatation  of  the  stomach  by  cicatricial  stenosis  of  the  pylorus.     Hence, 

^  Op.  cit.,  p.  235. 
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gastralgia,  dyspepsia,  and  vomiting  may  continue  after  the  ulcer  has 
healed,  so  that  anatomical  cure  of  the  ulcer  is  not  always  recovery  in  the 
clinical  sense.  Ilelapses  may  occur  after  recovery,  as  those  who  have 
once  had  gastric  ulcer  are  more  prone  to  the  disease  than  are  others.  Not 
infrequently  the  patient  recovers  so  far  as  to  be  able  to  attend  to  the  active 
duties  of  life,  but  to  avoid  renewed  attacks  he  is  always  obliged  to  be 
very  careful  as  regards  his  mode  of  living. 

How  often  gastric  ulcer  ends  in  death  it  is  impossible  to  say.  It  is 
certain  that  Brinton  under-estimates  the  number  of  recoveries  when  he 
computes  that  ouly  one-half  of  the  ulcers  cicatrize.  Lebert  reckons  the 
mortality  from  gastric  ulcer  as  10  per  cent.,  which  appears  to  be  too  low 
ar".  estimate.  Perhaps  15  per  cent,  would  be  a  more  correct  estimate  of 
the  mortality. 

The  causes  of  death  are  perforation,  hemorrhage,  exhaustion,  and  com- 
plicating diseases. 

About  6 J  per  cent,  of  the  cases  of  gastric  ulcer  terminate  fatally  by 
perforation  into  the  peritoneal  cavity.  Although  this  estimate  can  be 
considered  only  approximative,  there  is  little  doubt  but  that  the  much 
larger  percentages  given  by  most  writers  are  excessive,  and  are  referable 
to  the  undue  frequency  with  which  cases  of  perforation  of  gastric  ulcer 
have  been  published.  Such  cases  naturally  make  a  strong  impression 
upon  the  observer,  and  are  more  likely  to  be  published  than  those  which 
terminate  in  other  w^ays. 

Death  from  hemorrhage  occurs  probably  in  from  3  to  5  per  cent,  of 
the  cases  of  gastric  ulcer.^  In  many  more  cases  hemorrhage  is  an  indi- 
rect cause  of  death  by  inducing  ansemia.  Unlike  perforation,  fatal  hem- 
orrhage from  gastric  ulcer  is  more  common  in  males  than  in  females — 
more  common  after  than  before  forty  years  of  age.  The  average  age  at 
which  fatal  hemorrhage  occurs  is  given  by  Brinton  as  forty-three  and  a 
half  years  both  for  males  and  females. 

In  a  considerable  proportion  of  the  fatal  cases  exhaustion  is  the  cause 
of  death.  According  to  Lebert,  death  from  exhaustion  occurs  in  about  4 
per  cent,  of  the  cases  of  gastric  ulcer.  The  causes  of  exhaustion  are  the 
pain,  hemorrhage,  dyspepsia,  and  vomiting  w^hich  constitute  the  leading 
symptoms  of  the  disease. 

Finally,  death  may  be  due  to  some  of  the  complications  or  sequels  of 
gastric  ulcer. 

Complications. — Some  of  the  complications  of  gastric  ulcer  are  direct- 
ly referable  to  the  ulcer,  others  are  only  remotely  related  to  it,  and  others 
are  merely  accidental. 

Pylephlebitis  is  among  the  most  important  of  the  complications  directly 
referable  to  the  ulcer.  This  pylephlebitis  is  usually  of  the  infectious 
variety,  and  leads  to  abscesses  in  the  liver,  sometimes  to  abscesses  in  the 
spleen  and  other  organs. 

As  has  already  been  mentioned,  chronic  catarrhal  gastritis  stands  in 
close  relationship  to  gastric  ulcer.  Chronic  peritonitis  is  a  rare  compli- 
cation of  gastric  ulcer  (Moore,  Vierordt).  Chronic  interstitial  gastritis, 
with  contraction  of  the  stomach  and  tliickening  of  its  walls,  was  a.sso- 

*  In  270  fatal  cases  of  open  nicer  from  the  statistics  of  Jaksch,  Dittrich,  Eppinger, 
Starcke,  Chambers,  Habershon,  Moore,  and  Lebert,  I  find  27  deaths  by  hemorrhage. 
Reckoning  three  cicatrices  to  one  ulcer,  this  would  give  a  percentage  of  3^. 
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ciated  with  ulcer  in  a  case  under  my  observation.  In  a  case  of  ulcer 
under  the  care  of  Owen  Rees^  this  condition  of  the  stomach  was  associated 
with  chronic  deforming  peritonitis  (thickening,  induration,  and  contrac- 
tion of  the  peritoneum)  and  ascites,  so  that  the  symptoms  during  life  and 
the  gross  appearances  after  death  resembled  cancerous  diseases  of  the  peri- 
toneum. Simple  ulcer  and  cancer  may  occur  together  in  the  same  stom- 
ach, or  cancer  may  develop  in  an  ulcer  or  its  cicatrix.  Glasser  reports  a 
case  of  phlegmonous  gastritis  with  gastric  ulcer.^  Extension  of  inflam- 
mation to  the  pleura  without  perforation  of  the  diaphragm  sometimes 
occurs.  Fatty  degeneration  of  the  heart  may  be  the  result  of  profound 
anaemia  induced  by  gastric  ulcer.^  Embolic  pneumonia  and  broncho- 
pneumonia are  occasional  complications.  A  moderate  degree  of  cachectic 
dropsy  is  not  very  infrequent  in  the  late  stages  of  gastric  ulcer. 

Other  complications,  such  as  pulmonary  tuberculosis,  valvular  dis- 
ease of  the  heart,  general  atheroma  of  the  arteries,  cirrhosis  of  the  liver, 
syphilis,  chronic  Bright's  disease,  w^axy  degenerations,  and  malaria,  have 
been  considered  under  the  Etiology,  and  some  of  them  will  be  referred  to 
again  in  connection  with  the  Pathology,  of  gastric  ulcer.  In  most  instances 
when  ulcer  is  associated  with  these  diseases  the  ulcer  is  secondary. 

Sequel JD. — The  most  important  sequelae  of  gastric  ulcer  are  changes 
in  the  form  of  the  stomach  in  consequence  of  adhesions  and  in  consequence 
of  the  formation  and  contraction  of  cicatrices.  These  lesions  are  most 
conveniently  described  under  the  Morbid  Anatomy.  The  symptoms  of 
the  most  important  of  these  sequels — namely,  stenosis  of  the  pylorus 
with  dilatation  of  the  stomach — will  be  described  in  another  article. 

Morbid  Anatomy. — As  regards  number,  simple  ulcer  of  the  stomach 
is  usually  single,  but  occasionally  two  or  more  ulcers  are  present.  It  is 
not  uncommon  to  meet  in  the  same  stomach  open  ulcers  and  the  scars  of 
healed  ulcers.  According  to  Brinton,  multiple  ulcers  are  found  in  about 
one-fifth  of  the  cases.  In  one  case  O'Borke  found  six  ulcers  on  the  ante- 
rior wall  of  the  stomach.''  Berthold  mentions  a  case  in  ^vhich  thirty-four 
ulcers  were  found  in  the  same  stomach.^ 

The  usual  position  of  simple  gastric  ulcer  is  the  posterior  wall  of  the 
pyloric  portion  of  the  stomach  on  or  near  the  lesser  curvature.  Ulcers 
of  the  anterior  wall  are  rare,  but  they  carry  a  special  danger  from  their 
liability  to  perforate  without  protective  adhesions.  The  least  frequent 
seats  of  ulcer  are  the  greater  curvature  and  the  fundus. 

The  table  on  page  504  gives  the  situation  of  793  ulcers  recorded  in 
hospital  statistics :  ® 

*  Med.  Times  and  Gaz.,  April  24,  1869.         ^  Berlm.  hlin.  Wochemchrift,  1883,  No.  51. 
^  Shattuck,  BoMon  Med.  and  Surg.  Journ.,  June,  1880,  vol.  ciii. 

*  Trans,  of  the  Neiv  York  Path.  Soc,  vol.  i.  p.  241.  Wollraann  mentions  the  occurrence 
of  over  eight  simple  ulcers  in  the  same  stomach  (  Virchow  und  HirscNs  Jahresb.,  1868,  Bd. 
ii.  p.  126). 

*  Op.  cit.,  p.  21.  It  is  expressly  stated  that  these  were  not  hemorrhagic  erosions,  but 
deep  corrosive  ulcers. 

*  These  statistics  are  collected  from  the  previously-cited  works  of  Rokitansky,  Jaksch, 
Wrany,  Eppinjrer,  Chambers,  Habershon,  Steiner,  Wollmann,  Berthold,  Starcke,  Lebert, 
and  Moore.  They  represent  566  cases.  So  far  as  noted,  most  of  the  ulcers  on  the  poste- 
rior wall  were  nearer  to  the  lesser  curvature  than  to  the  greater ;  those  on  the  lesser  curv- 
ature extended  more  frequently  to  the  posterior  than  to  the  anterior  wall.  Although  not 
apparent  from  the  table,  most  of  the  ulcers  of  the  lesser  curvature  and  of  the  posterior 
wall  were  in  the  pyloric  region.  So  far  as  possible,  cicatrices  were  excluded.  Pylorus 
and  cardia  in  the  table  indicate  on  or  near  those  parts. 
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Lesser  curvature 288  (36.3  per  cent.) 

Posierior  wall 235  (29.6  " 

Pylorus 95(12  " 

Anterior  wall 69  (  8.7  " 

Cardia 60     6.3  " 

Fundus 29  (  3.7  " 

Greater  curvature 27  (  3.4       " 

From  this  table  it  is  apparent  that  ulcers  occupy  the  lesser  curvature,  the 
posterior  wall,  and  the  pyloric  region  three  and  a  half  times  more  fre- 
quently than  they  do  the  remaining  larger  segment  of  the  stomach. 

Occasionally  two  ulcers  are  seated  directly  opposite  to  each  other,  the 
one  on  the  anterior,  the  other  on  the  posterior,  wall  of  the  stomach.  The 
most  plausible  explanation  of  this  is  that  the  ulcers  are  caused  by  a  simul- 
taneous affection  of  corresponding  branches  which  are  given  oft'  symmet- 
rically from  the  same  arterial  trunk  as  it  runs  along  one  of  the  curvatures 
of  the  stomach  (Virchow).^ 

The  ordinary  size  of  the  ulcer  varies  from  a  half  inch  to  two  inches  in 
diameter.  The  ulcer  may  be  very  minute,  as  in  two  cases  reported  by 
Murchison,  in  each  of  which  a  pore-like  hole  was  found  leading  into  a 
perforated  artery  from  which  fatal  hemorrhage  had  occurred.^  On  the 
other  hand,  the  ulcer  may  attain  an  enormous  size,  extending  sometimes 
from  the  cardiac  to  the  pyloric  orifice  and  measuring  five  or  six  inches  in 
diameter.^ 

The  ulcer  is  usually  round  or  oval  in  shape.  The  outline  of  the  ulcer 
may  become  irregular  by  unequal  extension  in  the  ])eriphery,  or  by  the 
coalescence  of  two  or  more  ulcers,  or  by  partial  cicatrization.  Simple 
ulcers,  especially  when  seated  near  the  lesser  curvature,  have  a  tendency 
to  extend  transversely  to  the  long  axis  of  the  stomach,  thus  following  the 
course  of  the  blood-vessels.  By  this  mode  of  extension,  or  more  fre- 
quently by  the  coalescence  of  several  ulcers,  are  formed  girdle  ulcers, 
which  more  or  less  completely  surround  the  circumference  of  the  stom- 
ach, oftener  in  the  pyloric  region  than  elsewhere. 

As  the  ulcer  extends  in  dej^th  it  often  destroys  each  successive  layer 
of  the  stomach  in  less  extent  than  the  preceding  one,  so  that  the  form  of 
the  ulcer  is  conical  or  fiumel-shaped,  with  a  terrace-like  appearance  in  its 
sloping  edges.  The  apex  of  the  truncated  cone,  which  is  directed  toward 
the  peritoneum,  is  often  not  directly  opposite  to  the  centre  of  the  base  or 
superior  surface  which  occupies  the  mucous  membrane,  so  that  one  side 
of  the  cone  may  be  vertical  and  the  other  sloping.  In  the  half  of  the 
storoiich  nearer  the  lesser  curvature  the  cone  slopes  upward,  and  in  the 
lower  half  of  the  stomach  it  slopes  downward.  The  usual  explanation 
of  its  conical  shape  is  that  the  ulcer  exactly  corresponds  to  the  territory 
supplied  by  an  artery  with  its  branches.  Virchow  finds  an  explanation 
for  the  oblique  direction  of  the  funnel  in  the  arrangement  of  the  arteries 
of  the  stomach.  These,  coming  from  different  sources,  run  along  the 
curvatures  of  the  stomach,  and  there  give  off  symmetrically  branches 
which  run  obliquely  toward  the  mucous  menibnuio,  so  that  one  of  these 

^  A.  Beer,  "  Aus  dem  path.  Anatom.  Curse  et.  Prof.  R.  Virchow,  etc.,"  Wiener  med^ 
Wocheruichr.,  Nos.  26,  27,  1857. 

'  Murchison,  Tram,  of  the  Path.  Soc,  vol.  xxi.  p.  162,  London,  1870. 

•  In  one  of  Cruveilhier's  cases  the  ulcer  was  6^  inches  lonii:  and  3;|  inches  wide.  Law 
describes  an  uJcer  measuring  6  inches  by  3  inches  {Dublin  Ili).<p.  d'az.,  ii.  p.  51). 
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brandies  with  its  distributive  twigs  (arterial  tree)  would  su})ply  a  part 
shaped  like  an  oblique  funnel.  One  of  the  chief  supports  of  the  theory 
which  refers  the  origin  of  simple  gastric  ulcer  to  an  arrest  of  the  circula- 
tion is  this  correspondence  in  shape  of  the  ulcer  to  the  area  of  distribution 
of  the  branches  of  the  arteries  supplying  the  stomach. 

All  ulcers  do  not  present  the  conical  form  and  terraced  edges  which 
have  been  described.  These  appearances  are  far  from  constant  in  fresh 
ulcers,  and  they  are  usually  absent  in  those  of  long  duration. 

The  most  characteristic  anatomical  feature  of  simple  ulcer  of  the  stom- 
a.li  is  the  appearance  of  the  edges  and  of  the  floor  of  the  ulcer.  The 
edges  of  recently-formed  ulcers  (acute  ulcers)  are  clean-cut,  smooth,  and 
not  swollen.  To  use  Eokitansky's  well-known  comparison,  the  hole  in 
the  mucous  coat  looks  as  if  it  had  been  punched  out  by  an  instrument. 
The  floor  of  the  ulcer  may  be  smooth  and  firm  or  soft  and  pulpy.  The 
floor  and  edges  of  fresh  ulcers  are  often  infiltrated  with  blood,  but  they 
may  be  of  a  pale-grayish  color.  Usually  no  granulations  and  no  pus  are 
to  be  seen  on  the  surface  of  the  ulcer.^  In  ulcers  of  longer  duration  the 
margins  become  thickened,  indurated,  and  abrupt ;  the  floor  acquires  a 
dense  fibrous  structure. 

The  floor  of  the  ulcer  may  be  the  submucous,  the  muscular,  or  the 
serous  coat,  or,  if  the  whole  thickness  of  the  stomach  be  perforated,  it 
may  be  some  adjacent  organ  to  which  the  stomach  has  become  adherent, 
this  organ  being  usually  the  pancreas  or  the  left  lobe  of  the  liver  or 
neighboring  lymphatic  glands. 

The  microscopic  examination  of  recently-formed  ulcers  shows  that  the 
tissue  immediately  surrounding  the  ulcer  is  composed  of  granular  mate- 
rial, disintegrated  red  blood-corpuscles,  pale  and  swollen  fragments  of 
connective-tissue  fibres,  and  cells  unaffected  by  nuclear-staining  dyes. 
The  red  blood-corpuscles  are  sometimes  broken  into  fragments  of  various 
sizes  in  about  the  same  way  as  by  the  action  of  heat.  The  gastric  tubules 
are  separated  from  each  other  and  compressed  by  infiltrated  blood,  and 
contain  cells  which  do  not  stain.  Around  this  margin  of  molecular  dis- 
integration, which  has  evidently  been  produced  by  the  action  of  the  gas- 
tric juice,  there  is  often,  although  not  constantly,  a  zone  of  infiltration 
with  small  round  cells,  probably  emigrated  white  blood-corpuscles. 
These  cells  are  most  abuuclant  near  the  muscularis  mucosae  and  in  the 
submucosa.  Extravasated  red  blood-corpuscles  extend  a  variable  distance 
around  the  ulcer,  farthest  as  a  rule  in  the  submucous  coat.  Many  of  the 
blood-vessels  in  the  immediate  neighborhood  of  the  ulcer  appear  normal ; 
others,  particularly  the  arterioles  and  the  capillaries,  may  be  filled  with 
hyaline  thrombi.  Clumps  of  hyaline  material  may  also  be  seen  in  the 
meshes  of  the  tissue  around  the  ulcer.  Fine  fatty  granules  may  be  seen 
in  the  tissue  near  the  ulcer.  The  interstices  of  the  loose  submucous  tis- 
sue and  the  lymphatic  vessels  are  often  filled  with  fibrillated  fibrin  and 
scattered  blood-corpuscles  for  a  considerable  distance  around  the  ulcer. 
In  the  margins  of  old  gastric  ulcers  there  is  also  a  zone  of  molecular 
necrosis.     The  induration  and  the  thickening  of  the  edges  of  these  ulcers 

*  In  rare  instances  granulations  may  be  present,  as  in  a  case  of  W.  ^Miiller's,  in  which 
their  presence  rendered  difficult  the  diagnosis  of  simple  ulcer  from  carcinon)a  (Jenm'sche 
Zeitschrifi,  v.,  1870).  The  microscope  may  also  be  required  to  distinguish  the  irregularly 
thickened  margins  of  old  ulcers  from  scirrhous  cancer. 
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are  caused  by  a  new  g^o^vth  of  fibrillated  connective  tissue,  which  blends 
together  all  of  the  coats  invaded  by  the  ulcer.  This  new  tissue  is  usually 
rich  in  lymphoid  cells,  which  are  often  most  abundant  in  the  lymphatic 
channels.  In  the  fibrous  edges  and  base  of  old  ulcers  are  arteries  which 
are  the  seat  of  an  obliterating  endarteritis,  and  which  may  be  completely 
obliterated  by  this  process.  An  interstitial  neuritis  may  aifect  the  nerve- 
trunks  involved  in  the  fibrous  growth.  Blood-pigment  may  be  present 
as  an  evidence  of  an  old  hemorrhagic  infiltration.^ 

Cicatrization  is  accomplished  by  the  development  of  fibrous  tissue  in 
the  floor  and  borders  of  tlie  ulcer.  By  the  contraction  of  this  new-formed 
tissue  the  edges  of  the  mucous  membrane  are  united  to  the  floor  of  the 
ulcer,  and  may  be  dmwn  together  so  as  to  close  completely  the  defect  in 
the  mucous  membrane.  The  result  is  a  white  stellate  cicatrix,  which  is 
usually  somewhat  depressed  and  surrounded  by  puckered  mucous  mem- 
brane. It  is  probable  that  small,  superficial  ulcers  may  be  closed  so  that 
the  scar  cannot  be  detected.  The  mucous  membrane  which  has  been  drawn 
over  the  cicatrix  is  intimately  blended  with  the  fibrous  substratum,  and  is 
usually  itself  invaded  by  fibrous  tissue  which  compresses  and  distorts  the 
gastric  tubules.  Hauser'^  has  shown  that  the  tubular  gland-s  grow  down^ 
into  the  cicatricial  tissue,  where  they  may  branch  in  all  directions.  These . 
new-formed  tubules  are  lined  by  clear  cylindrical  or  cutical  epithelial  cells, 
and  may  undergo  cystic  dilatation.  Very  irregular  cicatrices  may  result 
from  the  healing  of  large  and  irregular  ulcers.  When  the  ulcer  is  large 
and  deep  and  the  stomach  is  adherent  to  surrounding  parts,  the  edges  of 
the  mucous  membrane  making  the  border  of  the  ulcer  cannot  be  united 
by  the  contraction  of  the  fibrous  tissue  in  the  floor  of  the  ulcer.  The 
cicatrix  of  such  ulcers  consists  of  fibrous  tissue  uncovered  by  mucous 
membrane.  The  closure  of  the  ulcer  is  incomplete.  Such  cicatrices  are 
liable  to  be  the  seat  of  renewed  ulceration. 

The  formation  and  contraction  of  the  ciciitrix  may  cause  various  deform- 
ities of  the  stomach.  The  cliaracter  of  these  deformities  depends  upon  the 
situation,  the  size,  and  the  depth  of  the  ulcer  which  is  cicatrized.  Among 
the  most  important  of  these  distortions  are  stenosis  of  the  pyloric  orifice, 
followed  by  dilatation  of  the  stomach,  more  rarely  stenosis  of  the  cardiac 
orifice,  with  contraction  of  the  stomach,  approximation  of  the  cardiac  and 
of  the  pyloric  orifices  by  the  healing  of  ulcers  on  the  lesser  curvature, 
and  an  hour-glass  form  of  the  stomach,  produced  by  the  cicatrization 
of  girdle  ulcers  or  of  a  series  of  ulcers  extending  around  the  stomach. 
These  abnormalities  in  form  of  the  stomach,  particularly  the  constriction 
of  the  orifices,  may  be  attended  by  more  serious  symptoms  than  the 
original  ulcer. 

As  the  ulcer  extends  in  depth  a  circumscribed  peritonitis,  resulting  in 
the  formatiou  of  adhesions  between  the  stomach  and  surrounding  parts, 
is  usually  excited  before  the  serous  coat  is  perforated,  so  that  the  gravest 
of  all  possible  accidents  in  the  course  of  gastric  ulcer — namely,  perforation 

*  The  histological  changes  here  described  are  based  upon  the  examination  of  typical 
specimens  both  of  recent  and  of  old  gastric  ulcers  which  have  come  under  my  obser- 
vation. 

'  Dan  chronixehe  MarjengeHchvo'dr,  etc.,  Leipzig,  1883.  In  the  rare  instances  of  carcinoma 
developing  in  the  borders  or  in  the  ciciitrix  of  gastric  ulcer,  Ilauser  believes  that  the  can- 
cerous growth  starts  from  these  glandular  growths,  which  in  general  have  only  the  signif- 
icance of  Friedlander's  atypical  proliferation  of  epithelial  cells. 
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into  the  peritoneal  sac — is  permanently  or  temporarily  averted.  It  has 
been  estimated  that  adhesions  form  in  about  two-fifths  of  all  cases  of  gas- 
tric ulcer  (Jaksch).  On  account  of  the  usual  position  of  the  ulcer  on  thft 
lesser  curvature  or  on  the  posterior  wall  of  the  stomach,  the  adhesions 
are  most  frequently  with  the  pancreas  (in  about  one-half  of  all  cases  of 
adhesion) ;  next  in  frequency  with  the  left  lobe  of  the  liver ;  rarely  with 
other  parts,  such  as  the  lymphatic  glands,  the  diaphragm,  the  spleen,  the 
kidney,  the  suprarenal  capsule,  the  omentum,  the  colon,  and  other  parts 
of  the  intestine,  the  gall-bladder,  the  sternum,  and  the  anterior  abdominal 
wall.  Adhesions  cannot  readily  form  between  the  anterior  surface  of 
the  stomach  and  the  anterior  abdominal  Avail,  on  account  of  the  constant 
movement  of  these  parts,  so  that  ulcers  of  the  anterior  gastric  wall  are 
those  most  liable  to  perforate  into  the  peritoneal  cavity. 

It  is  difficult  to  include  in  any  description  all  of  the  various  and  com- 
plicated lesions  which  may  result  from  perforation  by  gastric  ulcer  of  all 
of  the  coats  of  the  stomach.  The  consequences  of  perforation  may  be 
conveniently  classified  as  follow^s : 

1.  Some  solid  organ,  usually  the  pancreas,  the  liver,  or  the  lymphatic 
glands,  may  close  the  hole  in  the  stomach. 

2.  An  iutra-peritoneal  sac  shut  in  by  adhesions  may  communicate 
through  the  ulcer  with  the  cavity  of  the  stomach. 

3.  A  fistulous  communication  may  form  either  between  the  stomach 
and  the  exterior  (external  gastric  fistula)  or  between  the  stomach  and 
some  hollow  viscus  (internal  gastric  fistula). 

4.  The  ulcer  may  perforate  into  the  general  peritoneal  cavity. 

These  lesions  may  be  variously  combined  with  each  other.  It  is  to  be 
noted  that  in  the  first  three  varieties  protective  adhesions  are  present,  and 
that  in  the  last  these  adhesions  are  either  absent  or  ruptured. 

When  the  pancreas,  the  liver,  or  the  spleen  form  the  floor  of  the  ulcer, 
they  may  be  protected  from  extension  of  the  ulcerative  process  by  a  new 
growth  of  fibrous  tissue  extending  from  the  floor  of  the  ulcer  a  variable 
depth  into  these  organs.  Sometimes,  however,  the  ulcerative  process, 
aided  doubtless  by  the  corroding  action  of  the  gastric  juice,  eats  out  large 
excavations  in  these  organs.  These  excavations  communicate  with  the 
cavity  of  the  stomach,  and  are  usually  filled  with  ichorous  pus.  The 
pancreas,  unlike  the  spleen  and  the  liver,  possesses  comparative  immunity 
against  this  invasion  by  the  ulcerative  process. 

The  situation,  the  form,  and  the  extent  of  circumscribed  peritoneal 
abscesses  resulting  from  perforation  of  gastric  ulcer  depend  upon  the 
parts  with  which  the  stomach  has  contracted  adhesions.  Should  an  ulcer 
on  the  posterior  wall  of  the  stomach  perforate  before  the  formation  of 
adhesions,  the  perforation  would  of  course  be  directly  into  the  lesser  peri- 
toneal cavity.  An  interesting  example  of  this  rare  occurrence  has  been 
communicated  by  Chiari.^  In  this  case,  the  foramen  of  Winslow  being 
closed  by  adhesions,  the  lesser  peritoneal  cavity  which  communicated 
with  a  gastric  ulcer  was  filled  with  ichorous  pus,  and  in  this  floated  the 
pancreas,  which  had  necrosed  in  mass  and  had  separated  as  a  sequestrum. 
That  form  of  intra-peritoneal  abscess  knoAvn  as  subphrenic  pneumo-pyo- 
thorax  has  been  already  described  under  Symptomatology.  Peritoneal 
abscesses  communicating  with  the  stomach  may  open  into  various  places, 

*  Wiener  med.  Wochenschr.,  1876,  No.  13. 
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as  into  the  general  peritoneal  cavity,  into  the  pleural  cavity,  into  the 
retro-peritoneal  tissue,  through  the  abdominal  or  thoracic  walls,  etc. 

Gastro-cutaneous  fistulte  are  a  rare  result  of  the  perforation  of  gastric 
ulcer.^  The  external  opening  is  most  frequently  in  the  umbilical  region, 
but  it  may  be  in  the  epigastric  or  in  the  left  hypochondriac  region  or 
between  the  ribs.  Fistulous  communications  resulting  from  the  per- 
foration of  gastric  ulcer  have  been  formed  between  the  stomach  and  one 
or  more  of  the  following  hollow  viscera  or  cavities :  the  colon,  the  duo- 
denum and  other  parts  of  the  small  intestine,  the  gall-bladder,  the  com- 
mon bile-duct,  the  pancreatic  duct,  the  pleura,  the  lung,  the  left  bronchus, 
the  pericardium,  and  the  left  ventricle.  Gastro-colic  fistulse,  in  contrast 
to  gastro-cutaneous  fistulae,  are  more  frequently  produced  by  cancer  than 
by  ulcer  of  the  stomach.^  In  rare  instances  the  peritoneum  over  ulcers 
of  the  lesser  curvature  has  contracted  adhesions  with  the  pyloric  portion 
of  the  stomach  or  with  the  first  part  of  the  duodenum.  To  accomplish 
this  it  is  necessary  that  a  sharp  bend  in  the  lesser  curvature  should  take 
place.  By  extension  of  the  ulcerative  process  abnormal  communication 
is  established  between  the  left  and  the  right  half  of  the  stomach  or 
between  the  stomach  and  the  duodenum.  In  either  case  the  right  half 
of  the  stomach  is  often  converted  into  a  large  blind  diverticulum,  the 
digested  food  passing  through  the  abnormal  opening.^  Gustro-duodenal 
fistulae  are  more  frequently  with  the  third  than  with  the  first  part  of  the 
duodenum.  In  one  of  Starcke's  cases  the  stomach  communicated  with 
the  colon  and  through  the  medium  of  a  subphrenic  abscess  with  the  left 
lung.^ 

Four  cases  of  perforation  of  gastric  ulcer  into  the  pericardium,^  with 
the  production  of  pneumo-pericardium,  have  been  reported,  and  two  cases 
of  perforation  into  the  left  ventricle.®  Miiller  found  lumbricoid  worms 
in  a  pleural  cavity  which  had  been  perforated  by  gastric  ulcer. '^  Dia- 
phragmatic hernia  may  result  from  perforation  of  the  pleural  cavity  by 
gastric  ulcer.^     In  one  instance  the  greater  part  of  the  small  intestines 

*  Of  the  25  cases  of  gastro-cutaneous  fistula  collected  by  Murchison,  18  were  the  result 
of  disease.  In  12  of  these  cases  the  probable  cause  was  simple  gastric  ulcer  (Med.-Clur. 
Trans.,  vol.  xli.  p.  11,  London,  1858).  Middeldorpf  says  that  among  the  internal  causes 
of  the  47  cases  of  external  gastric  fistula  which  he  tabulated,  simple  ulcer  of  the  stomach 
played  an  important  r6le  (  Wiener  med.  Wochensc.hr.,  1860). 

*  Of  33  cases  of  gastro-colic  fistula  collected  by  Murchison,  21  were  from  gastric  cancer 
and  9  or  10  probably  from  simple  ulcer.  On  the  other  hand,  gastro-cutaneous  fistulae  are 
twice  as  frequently  the  result  of  simple  ulcer  as  of  cancer  lEdinb.  Med.  Joum.,  vol.  iii. 
1857).  ^ 

'  Thierfelder  has  made  the  best  study  of  the  complicated  relations  existing  in  these 
cases  {Deuiachen  Arch.  f.  klin.  Med.,  Bd.  iv.  p.  33,  186S). 

*  Deutuche  Klinik,  1870,  No.  39.  Haberehon  also  reports  a  case  in  which  a  subphrenic 
abscess  communicated  with  the  lung,  the  stomach,  and  the  colon,  but  he  believes  that  the 
ulceration  was  primary  in  the  colon  (Guy^n  Honp.  Rrp.,  Ser.  3,  vol.  i.  p.  109). 

*  Hallin,  Schmidt's  jakrb.,  cxix.  S.  37;  Siixinger,  Pragei-  med.  Wochenschr.,  1805;  Gutt- 
mann,  Berf.  klin.  Wochenschr.,  1880,  No.  23.  Murchison  mentions  a  specimen  in  the 
museum  of  King's  College,  London,  of  a  simple  gastric  ulcer  opening  into  the  pericar- 
dium (Edinb.  Med.  Joum.,  vol.  iii.  p.  6).  In  a  case  reported  by  Graves  a  liver  abscess 
burst  into  the  stomach  and  into  the  pericardium  {Clin.  LecL,  ii.  p.  237,  Dublin,  1848). 

•Oser,  Wiener  med.  BUiUer,  1880,  No.  62;  Brenner,  Wiener  med.  Wochenschr.,  1881, 
No.  47. 

^  Miiller,  MemorabUlen,  xvii.,  Oct.,  1872. 

'  Needon,  Wiener  med.  Presse,  1869,  No.  42.  In  a  case  of  Giinsburg's  the  hole  in  the 
diaphragm  was  as  large  as  the  hand,  and  the  left  pleural  cavity  contained  the  upper  half 
of  liie  stomach  and  the  spleen  {Arch.  /.  phys.  HeUk.,  zi.  3,  185*2). 


MORBID  ANATOMY.  509 

passed  through  a  hole  in  the  transverse  meso-colon  which  had  been  caused 
by  a  gastric  ulcer. 

The  various  fistulse  which  have  been  mentioned  may  be  either  direct 
or  through  the  medium  of  an  abscess.  While  some  of  them  are  only 
pathological  curiosities,  others,  particularly  the  communications  of  the 
stomach  with  the  pleural  cavity  and  with  the  lung,  are  sufficiently  fre- 
quent to  be  of  practical  clinical  interest. 

As  has  already  been  explained,  ulcers  of  the  anterior  wall  are  the  ones 
most  liable  to  perforate  into  the  general  peritoneal  cavity,^  but  on  account 
of  their  comparative  infrequency  perforation  occurs  oftener  in  other  situ- 
ations, particularly  in  the  lesser  curvature  and  near  the  pylorus.  Except 
on  the  anterior  wall  the  perforation  is  often  brought  about  by  the  rupture 
of  adhesions  which  for  a  time  had  prevented  this  accident.  In  a  consider- 
able number  of  cases,  particularly  of  ulcers  on  the  anterior  wall,  the  ulcer 
looks  as  if  recently  formed  (acute  perforating  ulcer) ;  in  other  cases  its 
thickened  and  indurated  margins  indicate  long  duration.  Chiari  ^  describes 
a  case  in  which  rupture  into  the  peritoneal  cavity  took  place  through  the 
cicatrix  of  an  old  ulcer,  probably  in  consequence  of  the  distension  of  the 
stomach  with  gas.  The  hole  in  the  peritoneum  is  usually  circular,  smaller 
than  the  inner  surface  of  the  ulcer,  and  has  sharp,  well-defined  edges.  Less 
frequently  the  edges  are  ragged.  Post-mortem  digestion  may,  however, 
so  change  the  borders  of  the  opening  as  to  make  it  difficult  or  impossible 
to  tell  from  their  post-mortem  appearances  alone  whether  perforation  has 
occurred  before  or  after  death.  The  peritoneal  cavity  after  death  from 
perforation  is  found  to  contain  gas  and  substances  from  the  stomach. 
Usually  within  a  few  hours  after  perforation  septic  peritonitis  is  excited, 
but  in  exceptional  cases  no  inflammation  of  the  peritoneum  has  occurred 
even  when  life  has  been  prolonged  twenty-four  hours  after  perforation. 

Emphysema  of  the  subcutaneous,  subperitoneal,  and  other  loose  areolar 
tissue  of  the  body  is  a  rare  but  remarkable  result  of  the  perforation  of 
gastric  ulcer.  The  emphysema  is  sometimes  observed  shortly  before 
death,  but  it  attains  its  maximum  development  after  death,  when  it  may 
spread  rapidly  over  the  greater  part  of  the  body.  The  gas  consists  in 
part  of  hydrogen,  as  it  burns  with  a  blue  flame.  It  is  generated,  at  least 
in  great  part,  by  fermentation  of  the  contents  of  the  stomach.  The  gas 
may  enter  the  subserous  tissue  at  the  edges  of  the  ulcer  and  thence  spread, 
or,  after  perforation  of  the  stomach,  it  may  make  its  way  from  the  peri- 
toneal cavity  into  the  loose  subserous  connective  tissue  through  some  place 
in  the  parietal  peritoneum  which  has  been  macerated,  perhaps  by  the 
digestive  action  of  the  gastric  juice.^ 

^  According  to  Brinton,  "  the  proportion  of  perforations  to  ulcers  is  such  that  of  every 
100  ulcers  in  each  of  the  following  situations,  the  numbers  wliich  perforate  are — on  tlie 
posterior  surface,  about  2;  the  pyloric  sac,  10;  the  middle  of  the  organ,  13;  the  leeser 
curvature,  18;  the  anterior  and  posterior  surface  at  once,  28;  the  cardiac  extremity,  40; 
and  the  anterior  surface,  85." 

'  Wiener  med.  Blatter,  1881,  No.  3. 

'  Eoger  (Arch.  gen.  de  Med.,  1862)  and  Demarquay  (Esmi  de  Pneumatologie  medicalej 
Paris,  1866)  deserve  the  credit  of  first  calling  general  attention  to  the  occurrence  of  sub- 
cutaneous emphysema  after  rupture  of  the  digestive  tract.  The  following  writers  have 
each  reported  a  case  of  emphysema  following  the  perforation  of  gastric  ulcers :  Cruveil- 
hier,  Anat.  Path.  t.  i.  livr.  xx. ;  Bell,  Edinb.  Med.  Journ.,  vol.  vi.  p.  783;  Thierfelder, 
Beutsches  Arch.f.  klin.  Med.,  iv.,  1808,  p.  33;  Newman,  The  Lancet,  1868,  vol.  ii.  p.  728; 
Poensgen,  Das  subcutane  Emphysem  nach  continuitdtstrennumjen  des  Digest ionstractus,  etc., 
Inaug.  Diss.,  Strassburg,  1879,  p.  40;  Korach,  Deutsche  med.  Wochenschr.,  1880   p.  275; 
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In  two  cases  of  sudden  death  from  gastric  ulcer  Jiirgensen  found  gas 
in  the  veins  and  arteries  of  various  parts  of  the  body.  He  believes  that 
this  gas,  which  certainly  was  not  the  result  of  putrefaction  after  death, 
was  derived  from  the  stomach,  and  that  it  entered  during  life  the  circu- 
lation through  vessels  exposed  in  the  borders  of  the  ulcer,  thus  causing 
death.  In  one  of  the  cases  a  profuse  hemorrhage  preceded  death,  and  in 
the  other  the  ulcer  had  perforated  into  the  peritoneal  cavity.^ 

The  source  of  hemorrhage  from  gastric  ulcer  is  from  blood-vessels 
either  in  the  stomach  itself  or  in  the  neighborhood  of  the  stomach. 
Hemorrhages  slight  or  of  moderate  severity  occur  from  the  capillaries 
and  small  arteries  and  veins  in  the  mucous  and  submucous  coats.  Some- 
times profuse  and  even  fatal  hemorrhage  comes  from  arteries  or  from 
veins  in  the  submucous  coat,  especially  when  these  vessels  are  dilated. 
Quickly-fatal  hemorrhages  take  place  from  the  large  vessels  between  the 
muscular  and  the  serous  coats,  particularly  from  the  main  trunks  on  the 
curv^atures.  After  the  formation  of  adhesions,  followed  by  the  perfora- 
tion of  all  of  the  coats  of  the  stomach,  profuse  bleeding  may  proceed 
from  the  erosion  of  large  vessels  near  the  stomach,  such  as  the  splenic, 
the  hepatic,  the  pancreatico-duodenal  arteries,  the  portal  and  the  splenic 
veins,  and  the  mesenteric  vessels.  Bleeding  may  also  occur  from  vessels 
in  the  parenchyma  of  organs  invaded  by  the  ulcer.  The  most  common 
source  of  fatal  hemorrhage  is  from  the  splenic  artery,  which  from  its 
position  is  peculiarly  exposed  to  invasion  by  ulcers  of  the  posterior  wall 
of  the  stomach.  The  hemorrhage  is  usually  arterial  in  origin.  It  may 
come  from  miliary  aneurisms  of  the  gastric  arteries  or  from  varicose  veins 
in  the  wall  of  the  stomach.  As  Cruveilhier  has  pointed  out,  an  ulcer 
may  cicatrize  except  over  one  spot  corresponding  to  an  artery  from  which 
fatal  hemorrhage  may  occur.  Ulcers  which  give  rise  to  large  hemor- 
rhages are  usually  chronic  in  their  course.  Those  seated  on  the  middle 
of  the  anterior  wall,  although  peculiarly  liable  to  perforate,  are  com- 
paratively exempt  from  hemorrhage  on  account  of  the  small  size  of  the 
blood-vessels  there. 

Changes  in  the  blood-vessels  of  the  stomach  have  been  seen  in  a  con- 
siderable number  of  cases  of  gastric  ulcer.  Instances  have  been  recorded 
of  the  association  with  gastric  ulcer  of  most  of  the  diseases  to  which 
blood-vessels  are  subject.  An  example  in  all  respects  convincing  of 
embolism  of  the  artery  supplying  the  ulcerated  region  of  the  stomach 
has  not  been  published.  Probably  the  best  case  belonging  here  is  one  of 
perforating  ulcer  of  the  stomach  with  hemorrhagic  infiltration  in  its  walls, 

Presented  by  Janeway  to  the  New  York  Pathological  Society  in  1871.^ 
n  this  case  there  was  in  the  gastro-epiploic  artery  an  ante-mortem  fibrin- 
ous plug  which  was  continued  into  the  nutrient  artery  of  the  ulcerated 
piece  of  the  stomach.  No  source  for  an  embolus  could  be  found.  In 
one  case  Merkel  found  an  embolus  in  a  small  artery  leading  to  an  ulcer 

Jiirgensen,  DeuU^chen  Arch.f.  klin.  Med.,  Bd.  31,  p.  441, 1882.  Doubtful  cases  are  reported 
by  Lefc-vre,  W.  Mayer,  and  Burggraeve.  The  fullest  consideration  of  the  subject  is  to  be 
found  in  the  dissertation  of  Poen.s;?en. 

^  Jiirgensen  does  not  consider  whether  this  gas  may  not  have  made  its  way  into  the 
blood-vessels  after  death  in  a  manner  similar  to  its  extension  through  the  cellular  tissue 
of  the  body  in  the  cases  of  emphysema  just  mentioned.  In  the  case  which  he  has  reported 
in  full  interstitial  and  subserous  emphysema  could  be  traced  from  the  ulcer  ("  Luft  im 
Blute,"  IJeutsches  Arch.f.  klin.  Med.,  Bd.'Sl,  p.  441,  1882). 

*  Trans,  of  the  N.  Y.  Path.  Soc,  vol.  ii.  p.  1. 
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of  the  duodenum.^  The  arch  of  the  aorta  was  atheromatous  and  con- 
tained a  thrombus.  Patches  of  hemorrhagic  infiltration  existed  in  the 
stomach. 

In  many  cases  thrombosis  of  the  arteries,  and  especially  of  the  veins 
involved  in  the  diseased  tissue  around  an  ulcer,  has  been  observed,  and  in 
some  the  thrombus  was  prolonged  in  the  vessels  for  a  considerable  distance 
from  the  ulcer.  It  is  probable  that  hi  most  of  these  cases  the  thrombus 
was  secondary  to  the  ulcer.  Hyaline  thrombosis  of  the  capillaries  near 
the  ulcer  is  also  to  be  mentioned. 

In  a  certain,  but  not  lai'ge,  number  of  cases  atheroma  with  calcification 
or  with  fatty  degeration  of  the  arteries  of  the  stomach  has  been  found 
associated  with  gastric  ulcer.^  Eeference  has  already  been  made  to  the 
occurrence  of  obliterating  endarteritis  in  the  thickened  edges  and  flooi 
of  gastric  ulcer,  where  it  is  doubtless  secondary.  In  one  case  of  gastric 
ulcer  I  found  a  widespread  obliterating  endarteritis  aifecting  small  and 
medium-sized  arteries  in  many  parts  of  the  body,  including  the  stomach.^ 

In  one  case  Powell  *  found  a  small  aneurism  of  the  coronary  artery  in 
an  ulcer  of  the  lesser  curvature  of  the  stomach.  Hauser^  found  an 
aneurismal  dilatation  of  an  atheromatous  and  thrombosed  arterial  twig 
in  the  floor  of  a  recent  ulcer.  In  my  case  of  obliterating  endarteritis 
just  referred  to  there  was  a  small  aneurism  in  the  floor  of  the  ulcer. 
These  miliary  aneurisms  in  the  floor  of  gastric  ulcers  seem  to  be  analo- 
gous to  those  in  the  walls  of  phthisical  cavities.  Miliary  aneurisms  occur 
in  the  stomach  independently  of  gastric  ulcer,  and  may  give  rise  to  fatal 
haematemesis,  as  in  four  cases  reported  by  Galliard.® 

Gastric  ulcer  is  occasionally  associated  with  waxy  degeneration  of  the 
arteries  of  the  stomach.''  In  most  of  these  cases  there  were  multiple 
shallow  ulcers.  Haematemesis  is  generally  absent  in  gastric  ulcer  result- 
ing from  waxy  disease  of  the  gastric  blood-vessels.  As  is  well  known, 
the  amyloid  material  itself  resists  the  action  of  the  gastric  juice. 

Finally,  varicosities  of  the  veins  of  the  stomach  have  been  once  in  a 

^  Wiener  med.  Presse,  vii.  p.  30,  1866. 

'  For  cases  in  point  see  2sorman  Moore,  Trans,  of  the  Path.  Soc.  of  London,  vol.  xxxiv. 
p.  94. 

'  On  the  posterior  wall  of  the  stomach,  midway  between  the  greater  and  the  lesser 
curvature  and  five  inches  to  the  right  of  the  cardiac  orifice,  was  a  round  ulcer  half  an  inch 
in  diameter,  with  smooth,  sharp  edges.  In  the  floor  of  the  ulcer,  which  extended  to  the 
muscular  coat,  was  a  small  perforated  aneurism  of  a  branch  of  the  coronary  artery.  In 
addition  there  were  small,  granular  kidneys,  hypertrophied  heart  Avithout  valvular  lesion, 
and  chronic  interstitial  splenitis.  Small  and  medium-sized  arteries  in  the  kidneys,  spleen, 
lieart,  lymphatic  glands,  and  stomach  were  the  seat  of  a  typical  endarteritis  obliterans, 
resulting  in  some  instances  in  complete  closure  of  the  lumen  of  the  vessel.  The  patient, 
who  was  attended  by  Sassdorf,  was  seized  during  the  night  with  vomiting  of  blood,  which 
continued  at  intervals  for  twenty-four  hours  until  his  death.  The  patient  was  a  man 
about  fifty  years  of  age,  without  previous  history  of  gastric  ulcer  or  of  syphilis. 

*  Trans,  of  (he  Path.  Soc.  of  London,  vol.  xxix. 

*  Do!^  chronische  Magengeschwiir,  etc.,  p.  11,  Leipzig,  1883. 

*  V  Union  med.,  Feb.  26,  1884.  Curtis  reported  a  case  of  fatal  hsematemesis  from  an 
aneurism,  not  larger  than  a  small  pea,  seated  in  the  cicatrix  of  an  old  ulcer  {Med.  Annals 
of  Albany,  Aug.,  1880). 

'  Hauser  {op.  cit.)  alludes  to  a  case  in  which,  with  waxy  degeneration  of  the  stomach, 
over  one  hundred  small  ulcers  were  found  in  diflTerent  stages  of  development,  from  hem- 
orrhagic infiltrations  to  complete  ulcers.  Cases  belonging  here  are  reported  by  Fehr, 
T/eber  die  Amyloide  Degeneration,  Inaug.  Diss.,  Bern,  1866;  Merkel,  Wiener  med.  Presse, 
1869;  Edinger,  Deiiisches  Arch,  f  klin.  Med.,  Bd.  29,  p.  568  ;  Marchiafava,  Atti  del  Accad. 
Med.  di  Roma,  iii.  p.  114;  and  Malte'.,  Deutsche  med.  Zeitung,  July  5,  1883. 
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while  found  with  gastric  ulcer.  In  a  large  number,  probably  in  the 
majority,  of  cases  of  gastric  ulcer  no  changes  have  been  found  in  the 
blood-vessels  of  the  stomach  except  such  as  were  manifestly  secondaiy  to 
to  the  ulcer. 

That  gastric  ulcer  is  frequently  complicated  with  chronic  catarrhal 
gastritis  has  been  repeatedly  mentioned  in  the  course  of  this  article. 

Pathexogenesis. — Without  doubt,  the  most  obscure  chapter  in  the 
history  of  gastric  ulcer  is  that  relating  to  its  origin  and  to  its  persistence. 
Notwithstanding  a  vast  amount  of  investigation  and  of  discussion,  unan- 
imity of  opinion  upon  these  subjects  has  not  been  reached.  In  view  of 
this  uncertainty  it  is  desirable  in  this  article  to  do  little  more  than  to 
summarize  the  leading  theories  as  to  the  development  of  gastric  ulcer. 

Most  observers  are  agreed  that  the  digestive  action  of  the  gastric  juice 
has  some  share  in  the  development  and  the  progress  of  the  ulcer,  but  as 
to  the  first  cause  of  the  ulcer  there  are  various  hypotheses. 

The  earliest  theory  refers  the  origin  of  simple  ulcer  of  the  stomach  to 
inflammation.  Since  its  advocacy  by  Abercrombie  and  by  Cruveilhier 
this  theory  has  always  had  its  adherents,  particularly  among  French 
writers.  It  is  true  that  in  stomachs  which  are  the  seat  of  simple  ulcer 
evidences  of  inflammation  can  often  be  found  both  in  the  neighborhood 
of  the  ulcer  and  elsewhere.  In  recent  times  the  supporters  of  the  inflam- 
matory origin  of  gastric  ulcer  lay  especial  stress  upon  the  presence  of  foci 
of  infiltration  with  small  round  cells  in  the  mucous  and  the  submucous 
coats.^  But  it  is  difficult  to  explain  by  the  inflammatory  theory  the 
usually  solitary  occurrence  and  the  funnel-like  shape  of  gastric  ulcer. 

The  theory  that  gastric  ulcer  is  of  neurotic  origin  has  also  been  advo- 
cated. Some  refer  the  origin  to  the  secretion  of  an  excessively  acid  gas- 
tric juice  under  abnormal  nervous  influence  (Giiusburg),  others  to  vaso- 
motor disturbances,  and  others  to  trophic  disturbances.  Wilks  and 
Moxon  compare  simple  gastric  ulcer  to  ulcers  of  the  cornea  resulting 
from  paralysis  of  the  trigeminus.  The  neurotic  theory  of  the  origin 
of  gastric  ulcer  is  altogether  speculative  and  has  never  gained  wide 
acceptance.^ 

The  view  which  has  met  with  the  greatest  favor  is  that  which  attrib- 
utes the  origin  of  gastric  ulcer  to  impairment  or  arrest  of  the  circulation 
in  a  circumscribed  part  of  the  wall  of  the  stomach,  and  to  a  subsequent 
solution  by  the  gastric  juice  of  the  part  thus  affected.  Rokitansky  first 
suggested  this  view  by  assigning  hemorrhagic  necrosis  of  the  mucous 
membrane  as  the  first  step  in  the  formation  of  the  ulcer;  but  it  is  Vir- 
chow  who  has  most  fully  developed  this  view  and  has  given  it  its  main 
support.  The  first  cause  of  gastric  ulcer,  according  to  Virchow,  is  a 
hemorrhagic  infiltration  of  the  coats  of  the  stomach  induced  by  local 
disturbances  in  the  circulation.  The  part  the  nutrition  of  which  is  thus 
i)iipaired  or  destroyed  is  dissolved  by  the  gastric  juice. 

*  Laveran,  Arch,  de  Phytt.  norm,  et  path.,  1876,  p.  443;  GMlliard,  Essai  mr  la  Pathogenic 
dr.  C  Ulcbre  simple  de  CEMomac,  Tht^e  tie  Paris,  1882;  Colombo,  Annali  univ.  di  Med.,  1877. 

'  The  first  to  attribute  gastric  ulcer  to  nervous  influence  was  Siebert  {Caspe7'*8  Wochen- 
Khr.f.  d.  Heilk.,  1842,  No.  29,  and  Deutsche  KUnik,  1852).  Cf.  also  Gunsburg,  Arch.f. 
phys.  Heilk.,  xi.,  1852;  Wilks  and  Moxon,  Led.  on  Path.  Anat.,  2d  ed.,  Phihida.,  1875. 
p.  386.  Osborne  in  1845  attributed  gastric  ulcer  to  the  secretion  of  an  abnornmlly  acid 
juice  by  a  circular  group  of  the  gastric  glands  {Dublin  Journ.  of  Med.  Sci.,  vol.  xxvii. 
p.  357). 
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The  aifectloDS  of  the  gastric  blood-vessels  to  which  importance  has 
been  attached  are  (a)  embolism  and  thrombosis ;  (6)  diseases  of  the  coats 
of  the  vessels,  as  atheroma,  obliterating  endarteritis,  fatty  degeneration, 
amyloid  degeneration,  and  aneurismal  and  varicose  dilatations ;  (c)  com- 
pression of  the  veins  by  spasm  of  the  muscular  coats  of  the  stomach  in 
vomiting  and  in  gastralgia;  (c?)  passive  congestion  of  the  stomach  by 
obstruction  in  the  portal  circulation. 

In  support  of  this  view  are  urged  the  following  facts :  First,  it  has 
been  proven  by  the  experiments  of  Pavy  that  parts  of  the  gastric  wall 
from  which  the  circulation  has  been  shut  off  undergo  digestion ;  second, 
hemorrhagic  infarctions  have  been  observed  in  the  stomach,  both  alone 
(Von  Recklinghausen,  Hedenius)  and  associated  with  gastric  ulcer  (Key, 
Rindfleisch) ;  third,  the  hemorrhagic  infiltration  in  the  walls  of  recently- 
formed  ulcers  indicates  a  hemorrhagic  origin ;  fourth,  the  funnel-like 
shape  of  the  ulcer  resembles  the  funnel-shaped  area  of  distribution  of 
an  artery;  fifth,  gastric  ulcers  have  been  experimentally  produced  by 
injecting  emboli  into  the  gastric  arteries  (Panum,  Cohnheim)/ 

The  main  objections  to  this  view  are  the  infrequency  with  which  the 
assumed  changes  in  the  blood-vessels  have  been  demonstrated,  the  com- 
mon occurrence  of  gastric  ulcer  at  an  age  earlier  than  that  at  which- 
diseases  of  the  blood-vessels  are  usually  present,  and  the  absence  of 
gastric  ulcer  in  the  vast  majority  of  cases  of  heart  disease,  with  wide- 
spread embolism  of  different  organs  of  the  body.  To  meet  some  of 
these  objections,  Klebs^  presupposes  in  many  cases  a  local  spasmodic 
contraction  of  the  gastric  arteries,  causing  temporary  interruption  of  the 
circulation ;  Rindfleisch  and  Axel  Key,  compression  of  the  gastric  veins, 
with  resulting  hemorrhagic  infiltration  by  spasm  of  the  muscular  coat 
of  the  stomach  in  vomiting  and  in  gastralgic  attacks.  But  these  are  pure 
hypotheses. 

What  is  actually  known  concerning  diseases  of  the  gastric  blood-vessels 
in  ulcer  of  the  stomach  has  already  been  stated  under  the  morbid  anat- 
omy. From  this  it  may  be  inferred  that  the  origin  of  gastric  ulcer  in 
diseased  conditions  of  the  blood-vessels  has  been  established  only  for  a 
comparatively  small  group  of  cases. 

Bottcher's  ^  view  that  gastric  ulcer  is  of  mycotic  origin,  being  produced 
by  micrococci,  has  thus  far  met  with  no  confirmation. 

There  are  those  who  hold  an  eclectic  view  concerning  the  origin  of 
gastric  ulcer.  They  believe  that  ulcer  of  the  stomach  may  be  produced 
by  a  variety  of  causes,  such  as  inflammation,  circulatory  disturbances, 
irritating  substances  introduced  into  the  stomach,  traumatism,  etc.  The 
peculiarities  of  the  ulcer  are  due  not  to  any  specific  cause,  but  to  the 
solvent  action  of  the  gastric  juice,  which  keeps  clean  the  floor  and  the 
sides  of  the  ulcer.  These  clean  edges  and  floor,  which  are  incident  to 
all  ulcers  of  the  stomach,  justify  no  conclusion  as  to  the  cause  of  the 
ulcer.     Engel  ^  over  thirty  years  ago  held  that  gastric  ulcer  might  orig- 

^  Pavy,  PhUosoph.  Trans.,  1763,  p.  161  ;  V.  Recklinghausen,  Virehow's  Archiv,  Bd.  80, 
\K  368;  Axel  Key,  Virchow  und  Hirsch's  Jahresb.,  1870,  Bd.  ii.  p.  155;  Rindfleisch, 
Lehrb,  d.  path.  Gewebelehre,  5te  Aufl.,  Leipzig,  1878 ;  Panum,  Virchorv's  Archiv,  Bd.  25, 
p.  491  ;  Cohnheim,  Vorles.  uber  allgem.  Path.,  Bd.  ii.  p.  53,  Berlin,  1880. 

^IJandb.  d.  path.  Anal.,  Bd.  i.  p.  185,  Berlin,  1869. 

»  Dorpater  med.  Zeitschr.,  Bd.  v.  p.  148,  1874. 

*  ^rager  Vierteljahrschr.,  1853,  ii. 
Vol.  II.— 33 
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inate  in  various  ways — that  there  was  nothing  specific  about  it.  Brinton 
was  also  of  similar  opinion. 

Gastric  ulcers  have  been  produced  experimentally  in  animals  in  a 
variety  of  ways,  but  these  experiments  have  not  materially  elucidated 
the  pathenogenesis  of  ulcer  in  man.  Scliiif  by  lesions  of  various  parts 
of  the  brain,  and  later  Ebstein  by  lesions  of  many  parts  of  the  central 
and  peripheral  nervous  system  by  injections  of  strychuine — in  fact, 
apparently  by  any  means  which  greatly  increased  the  blood-pressure — 
produced  in  the  stomachs  of  animals  ecchymoses  and  ulcers.  Miiller  by 
ligation  of  the  portal  vein,  Pavy  by  ligation  of  arteries  supplying  the 
stomach,  likewise  produced  hemorrhages  and  ulcers.  The  results  of 
Pavy  could  not  be  confirmed  by  Koth  and  others.  Panum,  and  after- 
ward Cohnheim,  produced  gastric  ulcers  by  introducing  multiple  emboli 
into  the  gastric  arteries.  Daettwyler  under  Quincke's  direction  caused, 
in  dogs  with  gastric  fistulse,  ulcers  of  the  stomach  by  various  mechanical, 
chemical,  and  thermic  irritants  applied  to  the  inner  surface  of  the 
stomach.  Aufrecht  observed  hemorrhages  and  ulcei-s  in  the  stomachs 
of  rabbits  after  subcutaneous  injections  of  cantharidin.^ 

The  most  interesting  of  these  experiments  are  those  of  Cohnheim  and 
of  Daettwyler,  who  demonstrated  that  in  one  essential  point  all  of  these 
experimental  ulcers  differ  from  simple  gastric  ulcer  in  man — namely,  in 
the  readiness  with  which  they  heal.  To  this  ready  healing  the  gastric 
juice,  much  as  it  has  been  accused  of  causing  the  spread  of  gastric  ulcere 
in  man,  seems  to  have  offered  no  obstacle.  We  know  that  similar  losses 
of  substance  in  the  human  stomach  heal  equally  well.^  Hence  it  has 
been  maintained  throughout  this  article  that  it  is  unjustifiable  to  regard 
all  of  the  scars  found  in  the  human  stomach  as  the  result  of  simple  ulcer. 

It  appears  from  these  experiments,  as  well  as  from  observations  on  man, 
that  it  is  more  difficult  to  explain  why  ulcers  in  the  stomach  do  not  heal 
than  it  is  to  understand  how  they  may  be  produced.  From  this  point 
of  view  the  observation  of  Daettwyler  is  of  interest,  that  in  dogs  which 
had  been  rendered  anaemic  by  repeated  abstraction  of  blood  not  only  did 
slighter  irritants  suffice  to  produce  ulcers  of  the  stomach,  but  the  ulcei-s 
healed  much  more  slowly.  Practically,  it  is  important  to  learn  what  are 
the  obstacles  to  the  repair  of  gastric  ulcers,  but  our  positive  knowledge 
of  these  is  slight.  It  is  probable  that  such  obstacles  are  to  be  found  in 
constitutional  causes,  such  as  anaemia  and  chlorosis,  in  abnormal  states  of 
the  blood-vessels  around  the  ulcer,  in  catarrhal  affections  of  the  stomach, 
in  irritating  articles  of  food,  in  improper  modes  of  living,  and  in  increased 
acidity  of  the  gastric  juice. 

Diagnosis. — In  many  cases  the  diagnosis  of  gastric  ulcer  can  be 
made  with  reasonable  certainty ;  in  other  cases  the  diagnosis  amounts 
only  to  a  suspicion  more  or  less  strong,  and  in  still  other  cases  the  diag- 
nosis is  impossible. 

*Schiff,  De  vi  motorea  baseos  encephaU,  1845,  p.  41 ;  Ebstein,  Arch  f.  exp.  Path.  u. 
Phami.,  1874,  p.  183;  Miiiler,  Dcm  corrosive  Ge.<chxour  im  Magen,  etc.,  p.  273,  Erlanpen, 
1860;  Pavy,  Guy's  Hosp.  Ren.,  vol.  xiii.,  1867;  Roth,  VirchouU  Archiv,  Bd.  45,  p.  300, 
J 869;  Panum, /oc.  ct<. ;  Cohnheim,  op.cil.;  Daettwvler,  Quincke,  Deutsche  vied.  Wochen- 
8chr,,  1882,  p.  79;  Aufrecht,  CentmWl.J.  d.  med.  IFmn.,  1882,  No.  31. 

'  Portions  of  the  nnicous  membrane  of  the  stomacli,  sometimes  with  some  of  tlie  sub- 
mucous coat,  have  been  in  several  instances  removed  with  the  stomach-pump,  but  thus 
Car  no  bad  effects  have  followed. 
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The  diagnostic  symptoms  are  epigastric  pain,  vomiting,  and  gastric 
hemorrhage.  The  characteristics  of  the  pain  which  aid  in  the  diagnosis 
are  its  fixation  in  one  spot  in  the  epigastric  region,  its  onset  soon  after 
eating,  its  dependence  npon  the  quantity  and  the  quality  of  the  food, 
its  relief  upon  the  complete  expulsion  of  the  contents  of  the  stomach, 
its  alleviation  by  changes  in  posture,  .and  its  increase  by  pressure.  That 
the  pain  of  gastric  ulcer  has  not  always  these  characteristics  has  been 
mentioned  under  the  Symptomatology.  Vomiting  without  haematemesis 
is  the  least  characteristic  of  these  symptoms.  It  aids  in  the  diagnosis 
wlien  it  occurs  after  eating  at  the  acme  of  a  gastralgic  attack  and  is  fol- 
lowed by  the  relief  of  pain.  Hajmatemesis  is  the  most  valuable  symp- 
tom in  diagnosis.  The  more  profuse  the  hemorrhage  and  the  younger 
the  individual  in  whom  it  occurs,  the  greater  is  the  })robability  of  gastric 
ulcer.  It  should  not  be  forgotten  that  the  blood  is  sometimes  discharged 
solely  by  the  stools. 

The  simultaneous  occurrence  of  all  these  symptoms  renders  the  diag- 
nosis of  gastric  ulcer  easy.^  In  all  cases  in  which  gastrorrhagia  is  absent 
the  diagnosis  is  uncertain  ;  but  gastric  ulcer  should  be  suspected  when- 
ever the  ingestion  of  food  is  followed  persistently  by  severe  epigastric 
pain  and  other  causes  of  the  pain  have  not  been  positively  deter- 
mined. When  the  course  of  the  ulcer  is  latent  and  Avhen  the  symptoms 
are  only  those  of  dyspepsia,  the  diagnosis  is  of  course  impossible.  In 
cases  previously  obscure  a  diagnosis  in  extremis  is  sometimes  made  pos- 
sible by  the  occurrence  of  perforation  of  the  stomach. 

In  making  a  differential  diagnosis  of  gastric  ulcer,  as  well  as  of  any 
disease,  reliance  should  be  placed  more  upon  the  whole  complexion  of  the 
case  than  upon  any  faiicied  pathognomonic  symptoms. 

The  diseases  which  are  most  difficult  to  distinguish  from  gastric  ulcer 
are  nervous  affections  of  the  stomach.  Like  gastric  ulcer,  most  of  these 
are  more  common  in  women  than  in  men,  and  especially  in  chlorotic 
women  with  disordered  menstruation  and  with  hysterical  manifestations. 
These  nervous  affections  are  manifold  and  their  leading  characteristics  are 
not  yet  well  defined.  The  most  important  of  these  affections  are  nervous 
dyspepsia,  nervous  vomiting,  nervous  gastralgia,  and  gastric  crises. 

The  leading  symptoms  of  nervous  dyspepsia,  as  described  by  Leube,^ 
are  the  ordinary  symptoms  of  dyspepsia  without  evidence  of  anatomical 
alteration  of  the  stomach,  and  with  the  proof  by  washing  out  the  stomach 
that  the  process  of  digestion  is  not  delayed.  Nervous  dyspepsia  is  often 
associated  with  other  nervous  affections,  and  is  caused  especially  by  influ- 
ences which  depress  the  nervous  system.  Epigastric  pain,  and  especially 
tenderness  on  pressure  over  the  stomach,  are  not  common  symptoms  in 
nervous  dyspepsia.  Only  those  rare  cases  of  gastric  ulcer  in  which  hem- 
orrhage from  the  stomach  is  absent  and  epigastric  pain  is  not  prominent 

^  That  even  under  the  most  favorable  circumstances  absolute  certainty  in  the  diagnosis 
of  gastric  ulcer  is  not  reached  is  illustrated  by  a  case  reported  with  great  precision  and 
fulness  by  Banti :  A  female  servant,  twenty-one  years  old,  had  every  symptom  of  gastric 
ulcer,  including  repeated  hrematemesis  and  the  characteristic  epigastric  pain.  She  was 
nourished  by  enemata.  She  died  from  an  ulcerative  proctitis  four  days  after  the  last 
hemorrhage  from  the  stomach.  Only  a  slight  catarrhal  inflammation  of  the  stomach  was 
f'jund  at  the  autopsy,  Avithout  trace  of  ulcer,  cicatrix,  or  ecchymosis  ("  Di  un  Caso  d'Ema- 
temesi,"  La  Sperimentale,  Feb.,  1880,  p.  168).  It  would  seem  as  if  there  mast  have  been 
an  ulcer  which  had  healed  so  completely  as  to  leave  no  recognizable  scar. 

'  Leutches  Arch./.  kUn.  Med.,  Dec.  18,  1878. 
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are  likely  to  be  confounded  with  nervous  dyspepsia.  In  sucli  cases, 
although  the  diagnosis  of  nervous  dyspepsia  is  by  far  the  most  probable, 
the  patient  may  be  confined  to  bed  and  put  upon  the  strict  regimen  for 
gastric  ulcer.  If  in  the  course  of  ten  days  or  two  weeks  essential  relief 
is  not  obtained,  ulcer  may  be  excluded,  and  the  proper  treatment  for 
nervous  dyspepsia  with  tonics  and  electricity  may  be  adopted  (Leube). 

In  nervous  vomiting,  which  occurs  most  frequently  in  hysterical 
women,  other  nervous  manifestations  are  present ;  there  are  usually  less 
epigastric  pain  and  tenderness  than  in  ulcer ;  the  nutrition  is  better  pre- 
served ;  the  vomiting  is  less  dependent  upon  the  ingestion  of  food  and 
more  dependent  on  mental  states ;  and  there  are  longer  intervals  of  relief 
than  in  ulcer.  Still,  it  may  be  necessary  to  resort  to  the  therapeutical 
diagnosis  as  in  the  preceding  instance. 

In  this  connection  attention  may  be  called  to  the  importance  of  search- 
ing for  reflex  causes  of  vomiting,  such  as  beginning  phthisis,  ovarian  or 
uterine  disease,  cerebral  disease,  and  pregnancy ;  also  to  certain  cases  of 
chronic  Bright's  disease  in  which  gastric  disturbances  are  the  main 
symptoms. 

Of  all  the  nervous  affections  of  the  stomach,  nervous  gastralgia  is  the 
one  which  presents  the  greatest  similarity  to  gastric  ulcer.  Its  diagnosis 
from  gastric  ulcer  is  often  extremely  difficult,  and  may  be  impossible. 
The  points  of  difference  given  in  the  following  table  may  aid  in  the 
diagnosis : 


Nervous  Gastralgia. 

1.  Pain  is  often  independent  of  the  in- 

gestion of  food,  and  may  even  be 
relieved  by  taking  food. 

2.  Pain  is  often  relieved  by  firm  pres- 

sure. 

3.  Pain  is  rarely  relieved  by  vomiting. 

4.  Fixed  point  of  tenderness  and  of  sub- 

jective pain  not  generally  present. 
6.  Belief  is  usually  complete  between 
the  paroxysms. 

6.  Nutrition  frequently  well  preserved. 

7.  Usually  associated  with  other  nervous 

affections,  such  as  hysteria,  neural- 
gia in  other  places,  ovarian  tender- 
ness, etc. 

8.  Benefited  less  by  regulation  of  diet 

than  by  electricity  and  tonic  treat- 
ment. 
y.  Not  followed  by  dilatation  of  stom- 
ach. 


Ulcer  of  the  Stomach. 

1.  Pain  is  mostly  dependent  upon  taking 

food,  and  its  intensity  varies  with 
the  quality  and  the  quantity  of  the 
food. 

2.  Pain  is  increased  by  pressure. 

3.  Pain  after  a  meal  is  usually  relieved 

by  vomiting. 

4.  These  are  often  present. 

5.  Some  pain  often  continues  between 

the  paroxysms. 

6.  Nutrition  usually  affected. 

7.  Neuropathic    states    less    constantly 

present. 


8.  Benefited  not  by  electricity,  but  by 
regulation  of  diet. 

9.  Dilatation  of  stomach    may  super- 
vene. 

According  to  Peter,^  the  surface  temperature  of  the  epigastrium  is  ele- 
vated in  gastric  ulcer,  but  not  in  nervous  gastralgia. 

Probably  not  a  single  one  of  the  points  mentioned  in  the  table  is  with- 
out exception.  Nervous  gastralgia  may  be  associated  with  gastric  ulc^er, 
and  if  the  ulcer  is  otlierwise  latent  the  diagnosis  is  manifestly  impossible. 
A  diagnosis  of  purely  functional  gastralgia  has  been  repeatedly  over- 
thrown by  the  occurrence  of  profuse  hajmatemesis.  There  is  no  symptom 
»  Oaz.  da  H6p.,  June,  1883. 
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upon  which  it  is  more  ud satisfactory  to  base  a  diagnosis  than  upon  pain. 
There  is  much  diiFerence  among  physicians  as  regards  the  frequency  with 
which  they  diagnose  gastric  ulcer  in  the  class  of  cases  here  described.  It 
is  probable  that  the  error  is  oftenest  a  too  frequent  diagnosis  of  gastric 
ulcer  than  the  reverse.  Nevertheless,  when  there  is  doubt  it  is  well  to 
submit  the  patient  for  a  time  to  the  proper  treatment  for  gastric  ulcer. 

In  several  instances  gastric  crises  liave  been  mistaken  for  gastric  ulcer. 
These  gastric  or  gastralgic  crises,  as  they  are  called  by  Charcot,  by  whom 
they  have  been  best  described/  are  most  frequently  associated  with  loco- 
motor ataxia,  but  they  may  occur  in  connection  with  other  diseases  of  the 
spinal  cord  (subacute  myelitis,  general  spinal  paralysis,  and  disseminated 
sclerosis),  and  an  analogous  affection  has  been  described  by  Leyden^  as 
an  independent  disease  under  the  name  of  periodical  vomiting  with  severe 
gastralgic  attacks.  Gastric  crises  have  been  most  carefully  studied  as  a 
symptom  in  the  prodromic  stage  of  locomotor  ataxia.  The  distinguish- 
ing features  of  these  crises  are  the  sudden  onset  and  the  atrocious  severity 
of  the  gastri.c  pain  ;  the  simultaneous  occurrence  of  almost  incessant  vom- 
iting ;  the  habitual  continuance  of  the  paroxysms,  almost  without  remis- 
sion, for  two  or  three  days  ;  the  normal  performance  of  the  gastric  func- 
tions in  the  intervals  between  the  paroxysms,  which  may  be  months 
apart ;  the  frequent  association  with  other  prodromic  symptoms  of  loco- 
motor ataxia,  such  as  ocular  disorders  and  fulgurating  pains  in  the 
extremities ;  and  the  development  after  a  time  of  ataxia.  Leyden  has 
observed  during  the  attacks  retraction  of  tlie  abdomen  without  tension  of 
the  abdominal  walls,  obstinate  constipation,  scanty,  dark-colored  urine, 
even  anuria  for  twenty-four  hours,  and  increased  frequency  of  the  pulse 
(also  noted  by  Charcot).  Vulpian^  mentions  a  case  in  which  there  w^as 
vomiting  of  dark-colored  blood,  and  in  which  naturally  the  diagnosis 
of  gastric  ulcer  had  been  made.  In  the  autopsies  of  Leyden  and  of  Char- 
cot no  lesions  of  the  stomach  have  been  found. 

The  differential  diagnosis  of  gastric  ulcer  from  gastric  cancer  will  be 
considered  in  the  article  on  Gastric  Cancer. 

It  has  already  been  said  that  a  part  of  the  symptoms  of  gastric  ulcer 
are  due  to  an  associated  chronic  catarrhal  gastritis.  Usually  other  symj)- 
toms  are  present  Avhich  render  possible  the  diagnosis  of  the  ulcer.  There 
is  usually  some  apparent  external  or  internal  cause  of  chronic  catarrhal 
gastritis,  w^hereas  the  etiology  of  ulcer  is  obscure ;  in  chronic  gastritis 
gastralgic  paroxysms  and  the  peculiar  fixed  epigastric  pain  of  gastric 
ulcer  are  usually  absent ;  in  chronic  gastritis  profuse  hsematemesis  is  a  rare 
occurrence ;  and  in  gastritis  the  relief  obtained  by  rest  and  proper  reg- 
ulation of  the  diet,  although  manifest,  is  usually  less  immediate  and 
striking  than  in  most  cases  of  gastric  ulcer. 

The  passage  of  gall-stones  is  usually  sufficiently  distinguished  from 
gastric  ulcer  by  tlie  sudden  onset  and  the  sudden  termination  of  the  pain, 
by  the  situation  of  the  pain  to  the  right  of  the  median  line,  by  the  com- 
plete relief  in  the  intervals  between  the  attacks,  by  the  occurrence  of 
jaundice,  by  the  recognition  sometimes  of  enlargement  of  the  liver  and 
of  the  gall-bladder,  and  by  the  detection  of  gall-stones  in  the  feces. 

^  Leg.  mr  leu  Maladies  du  Syst.  verveux,  t.  ii.  p.  32,  Paris,  1877. 

'  Zeltachr.f.  klin.  Med.,  iv.  p.  605,  1882. 

'  Maladies  du  Syst.  nerveux,  p.  273,  Paris,  1879. 


518  SIMPLE  ULCER  OF  THE  STOMACH. 

There  is  not  much  danger  of  confounding  abdominal  aneurism  and 
lead  colic  with  gastric  ulcer,  and  the  points  in  their  differential  diagnosis 
are  sufficiently  apparent  to  require  no  description  here.  The  diagnosis 
of  duodenal  ulcer  from  gastric  ulcer  will  be  discussed  elsewhere.  The 
different  causes  of  gastric  hemorrhage,  a  knowledge  of  which  is  essential 
to  the  diagnosis  of  gastric  ulcer,  will  be  considered  in  the  article  on 
Hemorrhage  from  the  Stomach. 

Prognosis. — Although  a  decided  majority  of  simple  ulcers  of  the 
stomach  cicatrize,  nevertheless,  in  view  of  the  frequently  insidious  course 
of  the  disease,  the  sudden  perforations,  the  grave  hemorrhages,  the  re- 
lapses, and  the  sequels  of  the  disease,  the  prognosis  nmst  be  pronounced 
serious. 

Tlie  earlier  the  ulcer  comes  under  treatment  the  better  the  prognosis. 
Old  ulcers  with  thickened  indurated  margins  containing  altered  blood- 
vessels naturally  heal  with  greater  difficulty  than  recently-formed  ulcers. 

Profuse  hemorrhage  adds  to  the  gravity  of  the  diagnosis.  It  usually, 
indicates  that  the  ulcer  has  penetrated  to  the  serous  coat  of  the  stomach.! 
A  hemorrhage  may  exert  a  favorable  influence,  in  so  far  as  to  convince! 
the  patient  of  the  necessity  of  submitting  to  the  repose  and  the  strict] 
dietetic  regimen  which  the  physician  prescribes. 

The  severity  of  the  pain  is  of  little  value  as  a  prognostic  sign.  Vom- 
iting and  dyspepsia,  if  uncontrolled  by  regulation  of  the  diet,  lead  to  aj 
cachectic  state  which  often  ends  in  death. 

Little  basis  as  there  is  to  hope  for  recovery  after  perforation  into  th< 
general  peritoneal  cavity,  tliere  nevertheless  have  been  a  very  few  cases  iaj 
which  there  is  reason  to  believe  that  recovery  has  actually  taken  place] 
after  this  occurrence.^ 

In  estimating  the  prognosis  one  should  bear  in  mind  the  possibility! 
of  relapses ;  of  a  continuance  of  gastric  disorders,  particularly  of  gas-j 
tmlgia,  after  cicatrization;    of  the  formation    of  cicatricial  stenosis  off 

*  The  most  convincing;  ease  of  recovery  after  perforation  of  gastric  ulcer  is  one  reported] 
by  Hugiies,  Ray,  and  Hilton  in  Guy's  Hoxp.  Rep.,  1846,  p.  332.  A  servant-girl  was  sud- 
denly seized  Avith  all  of  the  symptoms  of  perforation.  Fortunately,  she  had  eaten  nothing] 
for  four  hours  before  the  attack,  and  then  only  gruel.  She  was  placed  at  once  under  the] 
influence  of  opium,  was  kej)!  in  the  recumbent  posture,  and  was  fed  by  the  rectum.  She] 
was  discharged  apparently  cured  after  fifty-two  days.  Two  months  afterward  she  was] 
again  suddenly  seized  with  the  same  symptoms,  and  she  died  in  fourteen  hours.  Shortly! 
liefore  the  second  i)erforation  siie  had  eaten  cherries,  strawberries,  and  gooseberries,  which] 
were  found  in  the  peritoneal  cavity.  The  autopsy  showed,  in  addition  to  a  recent  perito-| 
nitis,  evidences  of  an  old  peritonitis.  There  were  adhesions  of  the  coils  of  the  intestines] 
with  each  other  and  between  the  stomach  and  adjacent  viscera.  In  the  stomach  were] 
found  a  cicatrix  and  two  open  ulcers,  one  of  which  had  perforated.  I 

Other  cases  in  which  recovery  followed  after  all  of  the  symptoms  of  perforation  of] 
gastric  ulcer  were  present,  but  in  which  no  subsequent  autopsy  proved  the  correctness  of  j 
the  diagnosis,  have  been  reported  bv  Redwood  ( Lnncet,  May  7,  1870);  Ross  {ibid.,  Jan.] 
21,  1871);  Tinley  (/7>w/.,  April  15,  1871);  Mancini  {La  SperimentcUe,  1876,  pp.  651,  665)  ;j 
and  G.  Johnson  '{lirit.  Med.  Jonrn.,  March  20,  1870). 

Frazer's  two  cases,  rei)orted  in  the  Dublin  Hoxp.  Gaz.,  April  15,  1861,  are  not  convin- 
cing. The  case  reported  by  Aufrecht  {Berl.  kl.  Wochervfclir.,  1870,  No.  21)  and  the  one 
by  Starcke  {Deutxche  Klinik,  1870,  No.  39),  which  are  sometimes  quoted  as  examples  of  I 
recovery,  were  cases  of  circumscribed  peritonitis  following  perforation. 

In  an  interesting  case  from  Nothniigel's  clinic  reported  by  Liideritz,  the  patient  livedj 
sixteen  days  after  perforation  into  the  peritoneal  cavity,  followed  by  all  of  the  symptomsj 
of  diffuse  perforative  i)eritoniti8.  Death  resulted  from  pneumonia  secondary  to  the  peri-| 
tonitis.  At  the  autopsy  were  found  adhesions  over  the  whole  peritoneal  surface  and! 
Htreuks  of  thickened  pus  between  the  coils  of  intestine.  The  perforation  in  the  stomach] 
was  closed  by  the  left  lobe  of  the  liver  {Berl.  kl.  Wocfienschr.,  1879,  No.  33). 
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the  orifices  of  the  stomach;  and  of  the  development  of  dilatation  of 
the  stomacli. 

After  the  worst  has  been  said  concerning  the  unfavorable  issues  of 
gastric  ulcer,  it  yet  remains  true  that  the  essential  tendency  of  the  ulcer 
when  placed  under  favorable  conditions  is  toward  recovery,  and  that  in 
mauy  cases  the  treatment  of  the  disease  aifords  most  excellent  results, 
imd  is  therefore  a  thankful  undertaking  for  the  physician. 

Treatment. — In  the  absence  of  any  agent  which  exerts  a  direct  cura- 
tive influence  upon  gastric  ulcer  the  main  indication  for  treatment  is  the 
removal  of  all  sources  of  irritation  from  the  ulcer,  so  that  the  process  of 
repair  may  be  impeded  as  little  as  possible. 

Theoretically,  this  is  best  accomplished  by  giving  to  the  stomach  com- 
plete rest  and  by  nourishing  the  patient  by  rectal  alimentation.  Practi- 
cally, this  method  of  administering  food  is  attended  with  many  difficulties, 
and,  moreover,  the  nutrition  of  the  patient  eventually  suffers  by  persist- 
ence in  its  employment.  In  most  cases  the  patient  can  be  more  satisfac- 
torily nourished  by  the  stomach,  and  by  proper  selection  of  the  diet, 
without  causing  injurious  irritation  of  the  ulcer. 

At  the  beginning  of  the  course  of  treatment  it  is  often  well  to  w^ithhold 
for  two  or  three  days  all  food  from  the  stomach  and  to  resort  to  exclusive 
rectal  feeding.  In  some  cases  with  uncontrollable  vomiting  and  after- 
hemorrhage  from  the  stomach  it  is  necessary  to  feed  the  patient  exclusively 
by  the  rectum. 

The  substances  best  adapted  for  nutritive  enemata  are  artificially- 
digested  foods,  such  as  Leube's  pancreatic  meat-emulsion,  his  beef-solu- 
tion, and  peptonized  milk-gruel  as  recommended  by  Roberts.^  Beef-tea 
and  eggs,  which  are  often  used  for  this  purpose,  are  not  to  be  recom- 
mended, as  the  former  has  very  little  nutritive  value,  and  Qg^  albumen 
is  absorbed  in  but  slight  amount  from  the  rectum.  Expressed  beef-juice 
may  also  be  used  for  rectal  alimentation.  The  peptones,  although  phys- 
iologically best  adapted  for  nutritive  enemata,  often  irritate  the  mucous 
membrane  of  the  rectum,  so  that  they  cannot  be  retained.  It  has  been 
proven  that  it  is  impossible  to  completely  nourish  a  human  being  by  the 
rectum.^  Rectal  alimentation  can  sometimes  be  advantageously  combined 
with  feeding  by  the  mouth. 

There  is  universal  agreement  that  the  dietetic  treatment  of  gastric  ulcer 
is  of  much  greater  importance  than  the  medicinal  treatment.     There  is 

^  Leube's  pancreatic  meat-emulsion  is  prepared  by  adding  to  4-8  ounces  of  scraped  and 
finely-chopped  beef  l-2j  ounces  of  fresh  tinely-chopped  oxen's  or  pig's  pancreas  freed 
from  fat.  To  the  mixture  is  added  a  little  lukewarm  water  until  the  consistence  after 
stirring  is  that  of  thick  gruel.  The  syringe  used  to  inject  this  mixture  should  have  a 
wide  opening  in  the  nozzle;  Leube  has  constructed  one  for  the  purpose  (Leube,  Deutsches 
Arch.f.  klin.  Med.,  Bd.  x.  p.  1 1 ). 

The  milk-gruel  is  prepared  by  adding  a  thick,  well-boiled  gruel  made  from  wheaten 
flour,  arrowroot,  or  some  other  farinaceous  article  to  an  equal  quantity  of  milk.  Just 
before  administration  a  dessertspoonful  of  liquor  pancreaticus  (Benger)  or  5  grains  of 
extractum  pancreatis  (Fairchild  Bros.),  Avith  20  grains  of  bicarbonate  of  soda,  are  added 
to  the  enema.  This  may  be  combined  with  peptonized  beef-tea  made  according  to  Roberts's 
formula  (Roberts,  On  the  Digestive  Fermevi.%  p.  74,  London,  1881). 

Preparatory  to  beginning  the  treatment  the  bowels  should  be  emptied  by  a  clyster,  and 
this  should  be  occasionally  repeated.  About  three  to  six  ounces  of  the  tepid  nutritive 
fluid  should  be  slowly  injected  into  the  rectum.  The  injections  may  be  repeated  at  inter- 
vals of  from  three  to  six  hours.  If  necessary,  a  few  drops  of  laudanum  may  be  occasion- 
ally added  to  the  enema. 

■■' Voit  u.  Bauer,  Zeilschrift  f.  Biolorjie,  Bd.  v. 
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liarJly  another  disease  iu  which  the  beneficial  effects  of  proper  regulation 
of  the  diet  are  so  apparent  as  in  gastric  ulcer.  Those  articles  of  food  are 
most  suitable  which  call  into  action  least  vigorously  the  secretion  of 
gastric  juice  and  the  peristaltic  movements  of  the  stomach,  which  do  not 
cause  abnormal  fermentations,  which  do  not  remain  a  long  time  in  the 
stomach,  and  which  do  not  mechanically  irritate  the  surface  of  the  ulcer. 
These  requirements  are  met  only  by  a  fluid  diet,  and  are  met  most  satis- 
factorily by  milk  and  by  Leube's  beef-solution. 

The  eflScacy  of  a  milk  diet  in  this  disease  has  been  attested  by  long 
and  manifold  experience.  By  its  adoption  in  many  cases  the  pain  and 
the  vomiting  are  relieved,  and  finally  disappear,  and  the  ulcer  heals.  In 
general,  fresh  milk  is  well  borne.  If  not,  skimmed  milk  may  be  em- 
ployed. If  the  digestion  of  the  milk  causes  acidity,  then  a  small  quan- 
tity of  bicarbonate  of  soda  or  some  lime-water  (one-fourth  to  one-half  in 
bulk)  may  be  added  to  the  milk.  Large  quantities  should  not  be  taken 
at  once.  Four  ounces  of  milk  taken  every  two  hours  are  generally  well 
borne.  Sometimes  not  more  than  a  tablespoonful  can  be  taken  at  a  time 
without  causing  vomiting,  and  then  of  course  the  milk  should  be  given 
at  shorter  intervals.  It  is  desirable  that  the  patient  should  receive  at  least 
a  quart,  and  if  possible  two  quarts,  during  the  twenty-four  hours.  The 
milk  should  be  slightly  warmed,  but  in  some  cases  cold  milk  may  be 
better  retained.  In  some  instances  buttermilk  agrees  with  the  patient 
better  than  sweet  milk.  Although  many  suppose  that  they  have  some 
idiosyncrasy  as  regards  the  digestion  of  milk,  this  idiosyncrasy  is  more 
frequently  imaginary  than  real.  Still,  there  are  cases  in  which  milk  can- 
not be  retained,  even  in  small  quantity. 

For  such  cases  peptonized  milk  often  proves  serviceable.^  The  arti- 
ficial digestion  of  milk  as  well  as  of  other  articles  of  food  is  a  method 
generally  applicable  to  the  treatment  of  gastric  ulcer.  The  main  objec- 
tion to  peptonized  milk  is  the  aversion  to  it  that  many  patients  acquire 
on  account  of  its  bitter  taste.  The  peptonization  should  not  be  carried 
beyond  a  slightly  bitter  taste.  The  disagreeable  taste  may  be  improved 
by  the  addition  of  a  little  Vichy  or  soda-water.  Peptonized  milk  has 
proved  to  be  most  valuable  in  the  treatment  of  gastric  ulcer. 

Leube's  beef-solution^  is  a  nutritious,  unirritating,  and  easily-digested 
article  of  diet.     It  can  often  be  taken  when  milk  is  not  easily  or  com- 

^  Milk  may  be  peptonized  by  adding  to  a  pint  of  fresh  milk,  warmed  to  a  temperature 
of  100°  F.,  5  grs.  of  extract  pancreatis  (Fairchild  Bros,  ami  Foster)  and  20  grs.  of  bicarb, 
eodii  dissolved  in  4  ounces  of  tepid  water.  The  mixture  is  allowed  to  digest  for  about  an 
hour  at  a  temperature  of  100°  F.,  which  may  be  conveniently  done  by  placing  the  milk 
in  a  bowl  in  a  pan  of  water  maintained  at  this  temperature.  It  is  then  boiled,  strained, 
and  placed  on  ice,  or  when  the  milk  is  to  be  taken  immediately  it  is  better  not  to  boil  it, 
in  order  that  the  partial  digestion  may  continue  for  a  while  under  the  influence  of  the 
pancreatic  ferment  in  the  stomach.  The  milk  without  l)oiling  may  be  kept  on  ice  with- 
out further  digestion ;  and  this  procedure  has  the  advantage  that  the  pancreatic  ferments, 
although  inactive  at  a  temperature  near  that  of  ice,  are  not  destroyed.  The  degree  of 
digestion  aimed  at  is  indicated  by  the  production  of  a  slightly,  but  not  unpleasantly,  bitter 
taste.  When  the  digestion  is  carried  to  completion,  milk  h;is  a  very  bitter  and  disagree- 
able flavor.     Peptonized  milk-gruel,  mentioned  on  page  519,  may  also  be  employed. 

2  By  means  of  a  high  temperature  and  of  hydrochloric  acid  the  meat  enclosed  in  an 
air-tight  vessel  is  converted  into  a  fine  emulsion  and  is  partly  digested.  Its  soft  consist- 
ence, highly  nutritious  quality,  and  easy  digestibility  render  this  preparation  of  the  great- 
est value.  The  beef-solution  is  prepared  in  New  York  satisfactorily  by  Mettenheimer, 
druggist,  Sixth  Avenue  and  Forty- fifth  street,  and  by  Dr.  lludisch,  whose  preparation  is 
sold  by  several  druggista. 
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pletely  digested,  or  when  milk  becomes  tiresome  and  disagreeable  to  the 
])atient.  It  is  relied  upon  mainly  by  Leube  in  his  very  successful  treat- 
ment of  gastric  ulcer.  A  pot  of  the  beef-solution  (corresponding  to  a 
half  pound  of  beef)  is  to  be  taken  during  the  twenty-four  hours.  A 
tablespoonful  or  more  may  be  given  at  a  time  in  unsalted  or  but  slightly 
salted  bouillon,  to  which,  if  desired,, a  little  of  Liebig's  beef-extract  may 
be  added  to  improve  the  taste.  The  bouillon  should  be  absolutely  free 
from  fat.  Unfortunately,  not  a  few  patients  acquire  such  a  distaste  for 
the  beef-solution  that  they  cannot  be  persuaded  to  continue  its  use  foi 
any  considerable  length  of  time. 

Freshly-expressed  beef-juice  is  also  a  fairly  nutritious  food,  which  can 
sometimes  be  employed  with  advantage.  The  juice  is  rendered  more 
palatable  if  it  is  pressed  from  scraped  or  finely-chopped  beef  which  has 
been  slightly  broiled  with  a  little  fresh  butter  and  salt.  The  meat  should, 
however,  remain  very  rare,  and  the  fat  should  be  carefully  removed  from 
the  juice. 

To  the  articles  of  diet  which  have  been  mentioned  can  sometimes  be 
added  raw  or  soft-boiled  egg  in  small  quantity,  and  as  an  addition  to  the 
milk  crumbled  biscuit  or  wheaten  bread  which  may  be  toasted,  or  pos- 
sibly powdered  rice  or  arrowroot  or  some  of  the  infant  farinaceous  foods, 
such  as  Nestle's.  Milk  thickened  with  poAvdered  cracker  does  not  coag- 
ulate in  large  masses  in  the  stomach,  and  is  therefore  sometimes  better 
borne  than  ordinary  milk. 

For  the  first  two  or  three  weeks  at  least  the  patient  should  be  confined 
strictly  to  the  bill  of  fare  here  given.  Nothing  should  be  left  to  the  dis- 
cretion of  the  patient  or  of  his  friends.  The  treatment  should  be  meth- 
odic. It  is  not  enough  to  direct  the  patient  simply  to  take  easily-digested 
food,  but  precise  directions  should  be  given  as  to  what  kind  of  food  is  to 
be  taken,  how  much  is  to  be  taken  at  a  time,  how  often  it  is  to  be  taken, 
and  how  it  is  to  be  prepared. 

In  all  cases  of  any  severity  the  patient  should  be  treated  in  bed  in  the 
recumbent  posture,  and  warm  fomentations  should  be  kept  over  the  region 
of  the  stomach.     Mental  and  physical  fatigue  should  be  avoided. 

Usually,  at  the  end  of  two  or  three  weeks  of  this  diet  the  patient's  con- 
dition is  sufficiently  improved  to  allow  greater  variety  in  his  food.  Meat- 
broths  may  be  given.  Boiled  white  meat  of  a  young  fowl  can  now  usually 
be  taken,  and  agreeable  dishes  can  be  prepared  with  milk,  beaten  eggs, 
and  farinaceous  substances,  such  as  arrowroot,  rice,  corn-starch,  tapioca, 
and  sago.  Boiled  sweetbread  is  also  admissible.  Boiled  calf's  brain  and 
calf's  feet  are  allowed  by  Leube  at  this  stage  of  the  treatment. 

To  these  articles  can  soon  be  added  a  very  rare  beefsteak  made  from 
the  soft  mass  scraped  by  a  blunt  instrument  from  a  tenderloin  of  beef,  so 
that  all  coarse  and  tough  fibres  are  left  behind.  This  may  be  superficially 
broiled  with  a  little  fresh  butter.  Boiled  white  fish,  particularly  cod,  may 
also  be  tried. 

It  is  especially  important  to  avoid  all  coarse,  mechanically-irritating 
food,  such  as  brown  bread,  wheaten  grits,  oatmeal,  etc. ;  also  fatty  sub- 
stances, pastry,  acids,  highly-seasoned  food,  vegetables,  fruit,  and  all 
kinds  of  spirituous  liquor.  The  juice  of  oranges  and  of  lemons  can  usually 
be  taken.     The  food  should  not  be  taken  very  hot  or  very  cold. 

For  at  least  two  or  three  months  the  patient  should  be  confined  to  the 
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easily-digested  articles  of  diet  mentioned.  These  afford  sufficient  variety, 
and  no  license  should  be  given  to  exceed  the  dietary  prescribed  by  the 
physician.  Transgression  in  this  respect  is  liable  to  be  severely  punished 
by  return  of  the  symptoms.  When  there  is  reason  to  believe  that  the 
ulcer  is  cicatrized,  the  patient  may  gradually  resume  his  usual  diet,  but 
often  for  a  long  time,  and  perhaps  for  life,  he  may  be  compelled  to  guard 
his  diet  very  carefully,  lest  there  should  be  a  return  of  the  disease.  Should 
there  be  symptoms  of  a  relapse,  the  patient  should  resume  at  once  the 
easily-digested  diet  described  above. 

Medicinal  treatment  of  gastric  ulcer,  although  less  efficacious  than  the 
dietetic  treatment,  is  not  to  be  discarded.  Since  its  advocacy  by  Ziemssen 
the  administration  of  Carlsbad  salts  or  of  similarly  composed  salts  belongs 
to  the  systematic  treatment  of  gastric  ulcer.  The  objects  intended  to  be 
accomplished  by  the  use  of  these  salts  are  the  daily  evacuation  of  the  con- 
tents of  the  stomach  into  the  intestine  by  gentle  stimulation  of  the  gastric 
peristaltic  movements,  the  neutralization  of  the  acid  of  the  stomach,  and 
the  prevention  of  acid  fermentations  in  the  stomach.  Of  these  objects 
the  most  important  is  the  prevention  of  stagnation  of  the  contents  of  the 
stomach.  The  chief  ingredients  of  the  Carlsbad  watei's  are  sulphate  of 
sodium,  carbonate  of  sodium,  and  chloride  of  sodium.  The  most  import- 
ant of  these  ingredients  is  sulphate  of  sodium  (Glauber's  salts),  which  by 
exciting  peristalsis  propels  the  gastric  contents  into  the  intestine,  and  thus 
relieves  the  stomach  of  its  burden,  prevents  fermentation,  and  removes 
from  the  surface  of  the  ulcer  an  important  source  of  irritation.  The  car- 
bonate of  sodium  neutralizes  the  acids  of  the  stomach,  but  the  main  value 
of  this  ingredient  and  of  the  chloride  of  sodium  is  that  in  some  way  they 
correct  the  action  of  the  Glauber's  salts,  so  that  the  latter  may  be  taken 
in  smaller  quantity  and  without  the  usual  unpleasant  effects  of  pure 
Glauber's  salts.^  The  artificial  Carlsbad  salts  are  to  be  preferred  to  the 
natural  or  the  artificial  Carlsbad  water.  The  natural  Carlsbad  salts  and 
much  of  those  sold  as  artificial  Carlsbad  salts  consist  almost  wholly  of  sul- 
phate of  sodium.  It  is  therefore  best  to  prescribe  in  proper  proportion 
the  leading  ingredients  of  these  salts.  A  suitable  combination  is  sulphate 
of  sodium  five  ounces,  bicarbonate  of  sodium  two  ounces,  and  chloride 
of  sodium  one  ounce  (Leichtenstern  ^).  The  relative  proportion  of  the 
ingredients  may  of  course  be  varied  somewhat  to  suit  individual  cases. 
The  salts  are  to  be  taken  daily  before  breakfast  dissolved  in  a  consider- 
able quantity  of  warm  water.  One  or  two  heaping  teaspoonfuls  of  the 
salts  are  dissolved  in  one-half  to  one  pint  of  water  warmed  to  a  temper- 

^  Water  from  the  Sprudel  spring  contains  in  16  ounces  18.2  grains  of  sulpliate  of  sodium, 
14.6  grains  of  bicarbonate  of  sodium,  and  7.9  grains  of  chloride  of  sodium,  and  11.8  cubic 
inches  of  carbonic  acid.  Its  natural  temperature  is  158°  F.  The  other  Carlsbad  springs 
have  the  same  fixed  composition  and  vary  only  in  temperature  and  amount  of  CO.^. 

*  The  second  edition  of  the  German  Pharmacopoeia  contains  a  formula  for  making  arti- 
ficial Carlsbad  salts,  so  that  the  ingredients  are  in  about  the  same  proportion  as  in  the 
natural  water.  The  formula  is  as  follows:  Dried  sulphate  of  sodium  44  parts,  sulphate 
of  potassium  2  parts,  chloride  of  sfwiium  18  parts,  bicarbonate  of  sodiiim  36  parts.  These 
should  be  mixed  so  as  to  make  a  white  dry  powder.  The  Carlsbad  water  is  imitated  by 
di.ssolving  6  grammes  of  this  salt  in  1  liter  of  water  (Phannacopoeia  Germanica,  editio 
altera,  Berlin,  1882,  p.  232). 

According  to  a  prescription  very  commonly  used  in  Germany,  the  Carlsbad  salts  are 
made  l)y  taking  sulphate  of  sodium  50  parts,  bicarbonate  of  sodium  6  parts,  chloride  of 
sodium  3  parts.  Dose,  a  teaspoonful  dissolved  in  one  or  two  tumblers  of  warm  water 
(Ewald  u.  Liidecke,  Handb.  d.  Ally.  u.  spec.  Arzueiverordnumjdehre,  Berlin,  1883,  p.  480j. 
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atnre  of  95°  F.  One- fourth  of  this  is  to  be  drunk  at  a  time  at  intervals 
of  ten  minutes.  Breakfast  is  taken  half  an  hour  after  the  last  draught. 
After  breakfast  there  should  follow  one  or  two  loose  movements  of  the 
bowels.  If  this  is  not  the  case,  the  next  day  the  quantity  of  the  salts  is 
to  be  increased,  or  if  more  movements  are  produced  the  quantity  is  to  be 
diminished  until  the  desired  result  i.s  obtained.  In  case  the  salts  do  not 
operate,  an  enema  may  be  used.  Usually,  to  obtain  the  same  effect,  the 
quantity  of  salts  may  be  gradually  diminished  to  a  teaspoonful. 

The  Carlsbad  salts  are  directed  especially  against  the  chronic  gastric 
catarrh  which  complicates  the  majority  of  cases  of  ulcer  of  the  stomach. 
It  is  well  known  that  the  most  effective  method  of  treating  this  morbid 
condition  is  the  washing  out  of  the  stomach  by  means  of  the  stomach- 
tube.  The  propriety  of  adopting  this  procedure  in  gastric  ulcer  comes, 
therefore,  under  consideration.  Although  the  use  of  the  stomach-tube  in 
gastric  ulcer  is  discarded  by  Leube  and  by  See  on  account  of  its  possible 
danger,  nevertheless  this  instrument  has  been  employed  with  great  benefit 
in  many  instances  of  this  disease  by  Schliep,  Debore,  and  others.^  No 
instance  of  perforation  of  an  ulcer  by  means  of  the  stomach-tube  has 
been  reported,  and  in  general  no  evil  effects  have  resulted ;  but  Duguet 
cites  a  case  of  fatal  hemorrhage  following  washing  out  of  the  stomach.^ 
In  view  of  the  great  benefit  to  be  secured  by  washing  out  the  stomach, 
and  of  the  com])aratively  slight  danger  which  attends  the  process,  it  seems 
justifiable  to  adopt  this  procedure  cautiously  and  occasionally  in  cases  of 
gastric  ulcer  with  severe  gastric  catarrh.  Of  course  only  the  soft  rubber 
tube  should  be  used,  and  the  siphon  process  should  be  adopted.^  The 
stomach  may  be  washed  out  with  pure  warm  water  or  with  water  con- 
taining a  little  bicarbonate  of  sodium  (one-half  drachm  to  a  quart  of 
water).  The  occasional  cleansing  of  the  stomach  in  this  way  can  hardly 
fail  to  promote  the  healing  of  the  ulcer.  Hecent  or  threatened  hemor- 
rhage from  the  stomach  would  contraindicate  the  use  of  the  stomach- 
tube. 

Beyond  the  measures  indicated  there  is  little  more  to  do  in  the  way  of 
treatment  directed  toward  the  repair  of  the  ulcer.  Not  much,  if  any- 
thing, is  to  be  expected  from  the  employment  of  drugs  which  have  been 
claimed  to  exert  a  specific  curative  action  on  the  ulcer.  Of  these  drugs 
those  which  have  been  held  in  the  greatest  repute  are  bismuth  and  nitrate 
of  silver.  Trousseau  ^  devised  a  somewhat  complicated  plan  for  admin- 
istering bismuth  and  nitrate  of  silver  in  succession  for  several  months  in 
the  treatment  of  gastric  ulcer.  There  are  few  who  any  longer  cherish 
any  faith  in  these  drugs  as  curative  of  gastric  ulcer.  The  same  may  be 
said  of  other  drugs  Avhich  have  been  thought  to  have  similar  specific 
virtue  in  the  treatment  of  gastric  ulcer,  such  as  acetate  of  lead,  arsenic, 
chloral  hydrate,  iodoform,  etc. 

1  Schliep,  Devtsch.  Arch.  f.  klin.  Med.,  Bd.  13;  Debore,  V  Union  med.,  Dec.  30,  1882; 
Bianchi,  Gaz.  degli  Of^pitaU,  March  26,  1884. 

'^  Gdz.  des  Hop.,  Apr.  29,  1884.  In  a  case  of  gastric  ulcer  of  Cornillon  severe  hemor- 
rhage followed  washing  out  the  stomach  {Le  Prog,  med.,  Apr.  28,  1883). 

^  Soft  rubber  stomach-tubes  are  made  by  Tiemann  &  Co.  in  New  York,  and  are  sold 
by  most  medical  instrument-makers.  A  descri]ition  of  the  appropriate  tube  and  of  tlie 
method  of  its  use  is  given  by  W.  B.  Piatt  ("The  Mechanical  Treatment  of  Diseases  of 
the  Stomach,"  Maryland  Medical  Journal,  March  8,  1884). 

*  Clinique  medico  le,  t.  iii.  p.  95,  Paris,  1865. 
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It  remains  to  consider  therapeutic  measures  which  may  be  necessary  to 
combat  individual  symptoms  of  gastric  ulcer. 

The  pain  of  gastric  ulcer  is  generally  relieved  in  a  few  days  by  strict 
adherence  to  the  dietetic  regimen  which  has  been  laid  down.  When  this 
is  not  the  case,  it  may  be  best  to  withhold  all  food  from  the  stomacli  and 
to  nourish  by  the  rectum.  But  this  cannot  be  continued  long  without 
weakening  the  patient,  and  sometimes  the  pain  persists  in  spite  of  the 
rest  afforded  the  stomach.  Undoubtedly,  the  most  effective  means  of 
quieting  the  pain  of  gastric  ulcer  is  the  administration  of  opium  in  some 
form.  Opium  should  not,  however,  be  resorted  to  without  full  considera- 
tion of  the  possible  consequences.  When  the  use  of  this  drug  is  once 
begun,  the  patient  is  liable  to  become  dependent  upon  it,  and  may  be 
inclined,  consciously  or  unconsciously,  to  exaggerate  the  pain  in  order  to 
obtain  the  narcotic.  When  prescribing  opium  in  this  disease  the  phy- 
sician should  have  in  mind  the  danger  of  establishing  the  opium  habit. 
Moreover,  opium  retards  digestion,  and  is  anything  but  an  aid  to  the 
proper  dietetic  regimen,  which  is  all-important.  If  it  is  decided  to  give 
opium,  it  does  not  matter  much  in  what  form  it  is  administered,  but  the 
dose  should  be  as  small  as  will  answer  the  purpose.  Hypodermic  injec- 
tions of  morphine  over  the  region  of  the  stomach  may  be  recommended. 
Codeia  often  produces  less  disturbance  than  opium  or  morphine.  A  use- 
ful powder  for  the  relief  of  pain  is  one  containing  8  or  10  grains  of  sub- 
nitrate  of  bismuth,  -^  grain  of  sulphate  of  morphia,  and  -J-  grain  of 
extract  of  belladonna.  Much  of  the  beneficial  effect  attributed  to  bis- 
muth is  in  reality  due  to  its  customary  combination  with  a  small  quantity 
of  morphine.  Before  resorting  to  opium  in  cases  of  severe  pain  it  will 
be  well  to  try  some  of  the  other  means  for  relieving  the  pain  of  gastric 
ulcer,  although  they  are  less  effective.  Gerhardt  thinks  that  astringents 
are  better  than  narcotics  to  relieve  the  pain  of  ulcer,  and  he  recommends 
for  the  purpose  three  or  four  drops  of  solution  of  chloride  of  iron  diluted 
with  a  wineglassful  of  water,  to  be  taken  several  times  daily.  Althougli 
this  recommendation  is  from  liigh  authority  and  is  often  quoted,  sufficient 
confirmatory  ev^idence  of  its  value  is  lacking.  Other  medicines  recom- 
mended are  liyoscyaraus,  belladonna,  choral  hydrate,  cldoric  ether,  hydro- 
cyanic acid,  bismuth,  nitrate  of  silver,  and  compound  kino  powder.  Some- 
times warm  fomentations,  at  other  times  a  light  ice-bag  over  the  epigas- 
trium, afford  marked  relief  of  the  pain.  Counter-irritation  over  the 
region  of  the  stomach  has  also  given  relief.  Tliis  may  be  effected  with  a 
mustard  plaster  or  by  croton  oil.  I  have  known  the  establishment  of  a 
small  nitric-acid  issue  in  the  pit  of  the  stomach  to  relieve  the  pain,  but 
such  severe  measures  of  counter-irritation  are  generally  unnecessary. 
The  application  of  a  few  leeches  over  the  epigastrium  has  been  highly 
recommended,  but  this  should  be  done  without  much  loss  of  blood.  The 
effect  of  position  of  the  body  upon  the  relief  of  pain  should  be  deter- 
mined. When  the  pain  is  due  to  flatulence  or  to  acid  fermentation  in  the 
stomach,  the  treatment  should  be  directed  1o  those  states. 

The  most  effective  means  of  controlling  the  vomiting  in  gastric  ulcer  are 
the  regulation  of  the  diet  and,  if  necessary,  the  resort  to  rectal  alimenta- 
tion. Absolute  rest  should  be  enjoined.  Whenever  small  quantities  of 
milk,  peptonized  or  in  any  other  form,  cannot  be  retained,  then  exclusive 
rectal  feeding  may  be  tried  for  a  while.    There  have  been  cases  of  gastric 
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ulcer  wlien  both  the  stomach  and  the  rectum  have  been  intolerant  of  food. 
In  such  desperate  cases  the  attempt  may  be  made  to  introduce  food  into 
the  stomach  by  means  of  the  stomach-tube,  for  it  is  a  singular  fact  that 
food  introduced  in  this  way  is  sometimes  retained  when  everything  taken 
by  the  mouth  is  vomited.^  The  cautious  washing  out  of  the  stomach  by 
the  stomach-tube  may  prove  beneficial.  In  these  cases  the  attempt  has 
also  been  made  to  nourish  by  subcutaneous  injections  of  food.  In  a  case 
of  gastric  ulcer  where  no  food  could  be  retained  either  by  the  stomach  or 
by  the  rectum  Whittaker^  injected  subcutaneously  milk,  beef-extract,  and 
warmed  cod-liver  oil.  The  oil  was  best  borne.  The  injections  were  con- 
tinued for  four  days  without  food  by  the  mouth  or  rectum.  The  patient 
recovered.  At  the  best,  hypodermic  alimentation  can  afford  but  slight 
nourishment,  and  is  to  be  regarded  only  as  a  last  refuge.  If  there  is 
danger  of  death  by  exhaustion,  transfusion  may  be  resorted  to. 

Of  remedies  to  check  vomiting,  first  in  importance  are  ice  swallowed 
in  small  fragments  and  morphine  administered  hypodermically.  Effer- 
vescent drinks,  such  as  Vichy,  soda-water,  and  iced  champagne,  may 
bring  relief.  Other  remedies  which  have  been  recommended  are  bis- 
muth, hydrocyanic  acid,  oxalate  of  cerium,  creasote,  iodine,  bromide  of 
potash,  calomel  in  small  doses,  and  ingluvin.  But  in  general  it  is  best 
to  forego  the  use  of  drugs  and  to  rely  upon  proper  regulation  of  the  diet, 
such  as  iced  milk  taken  in  teaspoonful  doses,  and  upon  repose  for  the 
stomach. 

Hemorrhage  from  the  stomach  is  best  treated  by  absolute  rest,  the 
administration  of  bits  of  ice  by  the  mouth,  and  the  application  of  a  flat, 
not  too  heavy,  ice-bag  over  the  stomach.  The  patient  should  lie  as  quietly 
as  possible  in  the  supine  position,  with  light  coverings  and  in  a  cool  at- 
mosphere. He  should  be  cautioned  to  make  no  exertion.  His  apprehen- 
sions should  be  quieted  so  far  as  possible.  All  food  should  be  withheld 
from  the  stomach,  and  for  four  or  five  days  after  the  cessation  of  profuse 
hemorrhage  aliment  should  be  given  only  by  the  rectum.  There  is  no 
proof  that  styptics  administered  by  the  mouth  have  any  control  over  the 
hemorrhage,  and  as  they  are  liable  to  excite  vomiting  they  may  do  harm. 
Ergotin,  dissolved  in  water  (1  part  to  10),  may  be  injected  hypodermically 
in  grain  doses  several  times  repeated  if  necessary.     If  internal  styptics 

*  Debore,  V  Union  medicale,  Dec.  30,  1882,  and  Gaz.  des  Hop.,  April  29,  1884.  For  this 
reason  Debore  makes  extensive  use  of  the  stomach-tube  in  general  in  feeding  patients 
affected  with  gastric  ulcer.  He  objects  to  an  exclusive  milk  diet  on  account  of  the  quan- 
tity of  fluid  necessary  to  nourish  the  patient,  which  he  says  amounts  to  three  to  four 
quarts  of  milk  daily.  To  avoid  these  inconveniences,  he  gives  three  times  daily  ,^visa 
of  meat-powder  and  ^^iiss  of  bicarbonate  of  sodium  (or  equal  parts  of  calcined  magnesia 
and  bicarb,  sod.),  well  stirred  into  milk.  This  is  to  be  introduced  by  the  stomach-tube 
on  account  of  its  disagreeable  taste.  He  believes  that  the  addition  of' the  large  quantity 
of  alkali  prevents  digestion  from  beginning  until  the  food  has  reached  the  intestine.  He 
also  gives  daily  a  quart  of  milk  containing  grs.  xv  of  saccharate  of  lime.  Debore'a 
method  of  preparing  the  meat-powder  is  described  in  U  Union  medicale,  July  29,  1882,  p. 
160.     He  also  uses  a  milk-powder  [ibid.,  Dec.  30,  1882 ;  see  also  Le  Frogres  med.,  July  12- 

2  J.  T.  Whittaker,  "Hypodermic  Alimentation,"  The  Clinic,  Jan.  22,  1876. 

Bcrnutz  practised  successfully  in  two  cases  the  hypodermic  injection  of  fresh  dog's 
blood  ( Gaz.  des  Hop.,  1882,  No.  64). 

Krueg  ( Wiener  med.  Wochenschr.,  1875,  No.  34)  injected  15  cc.  of  olive  oil  twice  a  day 
subcutaneously  without  causing  abscesses. 

Menzel  and  Porco  were  the  first  to  employ  hvpodermic  alimentation  (ibid.,  1869, 
No.  31).  i-    ^      .t- 
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are  to  be  used,  perhaps  the  best  are  alum-whey  and  a  combination  of 
gallic  acid  10  grains  and  dilute  sulphuric  acid  10  drops  diluted  with 
water.  Fox  praises  acetate  of  lead,  and  others  ergot,  tannin,  and  Mon- 
sell's  solution.  If  there  is  vomiting  or  much  restlessness,  morphine 
should  be  given  hypodermically.  If  the  bleeding  is  profuse,  elastic 
ligatures  may  be  applied  for  a  short  time  around  the  upper  part  of  one 
or  more  extremities,  so  as  to  shut  out  temporarily  from  the  circulation 
the  blood  contained  in  the  extremity.  If  syncope  threatens,  ammonia 
or  a  little  ether  may  be  inhaled,  or  ether  may  be  given  hypodermically. 
Brandy,  if  administered,  should  be  given  either  by  the  rectum  or  hypo- 
dermically. Caution  should  be  exercised  not  to  excite  too  vigorously  the 
force  of  the  circulation,  as  the  diminished  force  of  the  heart  is  an  import- 
ant agent  in  checking  hemorrhage.  When  life  is  threatened  in  conse- 
quence of  the  loss  of  blood,  then  recourse  may  be  had  to  transfusion,  but 
experience  has  shown  that  this  act  is  liable  to  cause  renewed  hemorrhage 
in  consequence  of  the  elevation  of  the  blood-pressure  which  follows  it. 
Transfusion  is  therefore  indicated  more  for  the  acute  ansemia  after  the 
hemorrhage  has  ceased  and  is  not  likely  to  be  renewed.  It  should  not  be 
employed  immediately  after  profuse  hsematemesis,  unless  it  is  probable 
that  otherwise  the  patient  will  die  from  the  loss  of  blood,  and  then  it  is 
well  to  transfuse  only  a  small  quantity.^ 

Schilling  recommends,  when  the  bleeding  is  so  profuse  that  the  patient's 
life  is  threatened,  to  tampon  the  stomach  by  means  of  a  rubber  balloon 
attached  to  the  end  of  a  soft-rubber  stomach-tube.^  The  external  surface 
of  the  balloon  is  slightly  oiled.  It  is  introduced  into  the  stomach  in  a 
collapsed  state,  and  after  its  introduction  it  is  moderately  distended  with 
air.  When  the  balloon  is  to  be  withdrawn  the  air  should  be  allowed 
slowly  to  escape.  Schilling  tried  this  procedure  in  one  case  of  hemor- 
rhage from  gastric  ulcer,  allowing  the  inflated  bag  to  remain  in  the 
stomach  twelve  minutes.  The  hemorrhage  ceased  and  was  not  renewed. 
Experience  only  can  determine  whether  this  device,  to  which  there  are 
manifest  objections,  will  prove  a  valuable  addition  to  our  meagre  means 
of  controlling  hemorrhage  from  the  stomach. 

*  Michel  transfused  successfully  in  a  case  of  extreme  anaemia  following  gastrorrhagia 
(Beii.  klin.  Wochennchr.,  1870,  No.  49).  In  a  case  of  profuse  and  repeated  haematemesis 
which  followed  washing  out  the  stomach  Michaelis  infused  into  the  veins  350  cc.  of 
solution  of  common  salt.  Reaction  gradually  followed,  and  the  patient  recovered.  This 
case,  which  was  one  of  probable  ulcer,  illustrates  the  advantages  of  infusing  a  small  quan- 
tity {ibid:,  June  23,  1884).  The  dangers  are  illustrated  by  a  ca^e  reported  by  V.  Hacker, 
who  infused  1500  cc.  of  salt  solution  in  a  patient  in  a  state  of  extreme  collapse  resulting 
from  hemorrhage  from  gastric  ulcer.  The  patient  rallied,  but  he  died  three  hours  after 
the  infusion  from  renewed  hemorrhage  (  Wiene}'  med.  Wochevschr.,  1883,  No.  37).  In 
L^groux's  case  of  gastric  ulcer  renewed  hemorrhage  and  death  followed  the  transfusion 
of  only  80  grammes  of  blood  {Arch.  gin.  de  Med.,  Nov.,  1880).  In  a  case  quoted  by 
Roussel,  Leroy  transfused  130  grammes  of  blood  in  a  girl  twenty  years  old  who  lay  at  the 
point  of  death  from  repeated  hemorrhages  from  a  gastric  ulcer.  In  the  following  night 
occurred  renewed  hemorrhage  and  death  {Gaz.  des  H6p.,  Sept.  22,  1883).  According  to 
the  experimenta  of  Schwartz  and  V.  Ott,  the  transfusion,  or  rather  infusion,  of  physiolog- 
ical salt  solution  is  as  useful  as  that  of  blood,  and  it  is  simpler  and  unattended  with  some 
CI*  the  dangers  of  blood-transfusion.  The  formula  is  chloride  of  sodium  6  parts,  distilled 
water  1000. 

*  F.  Schilling,  Aerztl..  Tntelligevzbl.,  Jan.  8,  1884.  Schreiber,  in  order  to  determine  the 
position  of  the  stomach,  was  the  first  to  introduce  and  inflate  in  this  organ  a  rubber  bal- 
loon {Deulschen  Arch.  f.  klin.  Me<l.,  June  5,  1877).  Uhler  recommends  in  case  of  profuse 
gastric  hemorrhage  to  pass  a  rubber  bag  into  the  stomach  and  fill  it  with  liquid  I  Mary- 
land Med.  Joum.,  Aug.  30,  1884,  p.  347). 
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The  boldest  suggestion  ever  made  for  stopping  gastric  hemorrhage  is 
that  of  Rydygier,  who  advocates  in  case  hemorrhage  from  an  ulcer 
tlireateus  to  be  fatal  to  cut  down  upon  the  stomach,  search  for  the 
bleeding  ulcer,  and  then  resect  it.^  Notwithstanding  the  great  advances 
made  in  gastric  surgery  during  the  last  few  years,  Rydygier^s  suggestion 
seems  extravagant  and  unwarrantably. 

The  most  effectual  treatment  of  the  dyspepsia  which  is  present  in  many 
cases  of  gastric  ulcer  is  adherence  to  the  dietetic  rules  wJiich  have  been 
laid  down,  aided  by  the  administration  of  Carlsbad  salts  and  perhaps 
in  extreme  cases  the  occasional  and  cautious  use  of  the  stomach-tube. 
If  eructations  of  gas  and  heartburn  are  troublesome,  antacids  may  be- 
employed,  but  they  should  be  given  in  small  doses  and  not  frequently, 
as  the  ultimate  effect  of  alkalies  is  to  increase  the  acid  secretion  of  the 
stomach  and  to  impair  digestion.  The  best  alkali  to  use  is  bicarbonate 
of  sodium,  of  which  a  few  grains  may  be  taken  dry  upon  the  tongue  or 
dissolved  in  a  little  water. 

If  perforation  into  the  peritoneal  cavity  occur,  then  opium  or  hypoder- 
mic injections  of  morphine  should  be  given  in  large  doses,  as  in  peritoni- 
tis. Bran  poultices  sprinkled  with  laudanum  or  other  warm  fomentations 
should  be  applied  over  the  abdomen,  although  in  Germany  ice-bags  are 
preferred.  Food  should  be  administered  only  by  the  rectum.  The 
chances  of  recovery  are  extremely  slight,  but  the  patient's  sufferings  are 
thus  relieved.  In  view  of  the  almost  certainly  fatal  prognosis  of  perfor- 
ation of  gastric  ulcer  into  the  general  peritoneal  cavity,  and  in  view  of 
the  success  attending  various  operations  requiring  laparotomy,  it  would 
seem  justifiable  in  these  cases,  after  arousing,  if  possible,  the  patient  from 
collapse  by  the  administration  of  stimulants  per  rectum  or  hypoderraically, 
to  open  the  peritoneal  cavity  and  cleanse  it  with  some  tepid  antiseptic 
solution,  and  then  to  treat  the  perforation  in  the  stomach  and  the  case 
generally  according  to  established  surgical  methods.^  This  would  be  the 
more  indicated  if  it  is  known  that  the  contents  of  the  stomach  at  the  time 
of  perforation  are  not  of  a  bland  nature. 

It  is  important  to  maintain  and  to  improve  the  patient's  nutrition,  which 
often  becomes  greatly  impaired  from  the  effects  of  the  ulcer.  This  indi- 
cation is  not  altogether  compatible  with  the  all-important  one  of  reducing 
to  a  minimum  the  digestive  work  of  the  stomach.  Nevertheless,  some 
of  the  easily-digested  articles  of  food  which  have  been  mentioned  are 
highly  nutritious.  By  means  of  these  and  by  good  hygienic  management 
the  physician  should  endeavor,  without  violating  the  dietetic  laws  which 
have  been  laid  down,  to  increase,  so  far  as  possible,  the  strength  of  his 
patient.  Starvation  treatment  in  itself  is  never  indicated  in  gastric  ulcer. 
Inunction  of  the  body  with  oil  is  useful  in  cases  of  gastric  ulcer,  as  recom- 
mended by  Pepper.^ 

1  Berl  hlin.  Wochenschr.,  Jan.  16,  1882. 

'  Mikulicz  has  successfully  treated  by  laparotomy  a  case  of  purulent  peritonitis  result- 
ing from  perforation  of  the  intestine  with  extravasation  of  the  intestinal  contents.  He 
Bays  that  the  operation  is  not  contraindicated  by  existing  peritonitis  if  the  patient  is  not 
already  in  a  state  of  collapse  or  sepsis.  The  perforation  is  closed  by  sutures  after  fresh- 
ening the  edges  of  the  opening  (abstract  in  the  Medical  Newa,  Philada.,  Sept.  6,  1884). 
Both  Kuh  and  Rydygier  recommend  opening  the  abdomen  after  perforation  of  gastric 
ulcer.     The  borders  of  the  ulcer  are  to  be  resected  and  the  opeuing  closed  by  suturee 


(  Volkmann's  Samml.  klin.  Vortrdge,  No.  220,  p.  12). 
'  North  Carolina  Medical  Journal,  1880,  vol.  v.  p.  5. 
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In  view  of  Daettwyler's  experiments,  mentioned  on  page  514,  it  is 
manifestly  important  to  counteract  the  anaemia  of  gastric  ulcer.  Iron, 
however,  administered  by  the  mouth,  disturbs  the  stomach  and  is  decidedly 
contraindicated  during  the  active  stage  of  gastric  ulcer.  During  conva- 
lescence, only  the  blandest  preparations  of  iron  should  be  given,  and  these 
not  too  soon,  lest  they  cause  a  relapse.  When  the  indication  to  remove 
the  anaemia  is  urgent,  and  especially  when  the  chlorotic  form  of  anaemia 
exists,  it  may  be  well  to  try  the  hypodermic  method  of  administering  iron^ 
although  this  method  has  not  yet  been  made  thoroughly  satisfactory. 
Especially  for  the  anaemia  of  ^H^ric  ulcer  would  an  efficient  and  unirri- 
tating  preparation  of  iron  for  h^odermic  administration  prove  a  great 
boon.  Probably  at  present  the  be^t  preparation  for  hypodermic  use  is 
the  citrate  of  iron,  given  in  one-  to  two-grain  doses  in  a  10  per  cent, 
aqueous  solution,  which  when  used  must  be  clear  and  not  over  a  month 
old.  The  syringe  and  needle  shortly  before  using  should  be  washed  with 
carbolic  acid.  The  injections  are  best  borne  when  made  into  the  long 
muscles  of  the  back  or  into  the  nates,  as  recommended  by  Lewin  for 
injections  of  corrosive  sublimate.  A  slight  burning  pain  is  felt  for  ten 
minutes  after  the  injection.  This  is  the  method  employed  by  Quincke 
with  good  result  and  without  inflammatory  reaction.^  It  is  well  to 
remember  that  Kobert  ^  has  found  by  experiment  on  animals  that  large 
doses  of  iron  injected  subcutaneously  cause  nephritis.  Other  preparations 
of  iron  which  have  been  recommended  for  hypodermic  use  are  ferrum 
dialysatum  (DaCosta),  ferrum  pyrophosphoricum  cum  natr.  citrico  (Neuss), 
ferrum  pyrophosphoricum  cum  ammon.  citr.  (Huguenin),  ferrum  pepto- 
natum  and  ferrum  oleinicum  (Rosenthal).^  When  it  becomes  safe  to 
administer  iron  by  the  stomach,  then  the  blander  preparations  should  bo 
used,  such  as  the  pyrophosphate,  lactate,  effervescing  citrate,  ferrum 
redactum.  Leube  recommends  the  following  prescription :  Ferr.  redact, 
gr.  80,  Pulv.  althaeae  gr.  60,  Gelatin  q.  s. ;  make  90  pills :  at  first  one,  and 
afterward  as  many  as  three,  of  these  pills  may  be  taken  three  times  a  day. 
When  carefully  prepared  the  pills  are  about  as  soft  as  butter. 

Various  sequels  of  gastric  ulcer  may  require  treatment.  Cicatrization 
of  the  ulcer  is  by  no  means  always  cure  in  the  clinical  sense.  As  the 
result  of  adhesions  and  the  formation  and  contraction  of  cicatricial  tissue 
very  serious  disturbances  of  the  functions  of  the  stomach  may  follow  the 
repair  of  gastric  ulcer.  The  most  important  of  these  sequels  is  stenosis 
of  the  orifices  of  the  stomach,  particularly  of  the  pyloric  orifice.  Very 
considerable  stenosis  of  the  pylorus  may  be  produced  before  the  ulcer  is 
completely  cicatrized.  In  three  instances  a  stenosing  ulcer  of  the  pylorus 
has  been  successfully  extirpated.*     The  most  important  of  these  sequels 

^  Quincke,  Deutsch.  Arch.f.  klin.  Med.,  Bd.  xx.  p.  27;  Glaenecke,  Arch.f.  exper.Path.u. 
Pharm.,  Bd.  17,  p.  466. 

2  Arch.f.  exper.  Path.  u.  Phai-m.,  Bd.  16. 

»  DaCosta,  N.  Y.  Med.  Record,  vol.  xiii.  p.  290;  "i^ewaa^^Zelttchrift  f.  klin.  Med.,  Bd.  3, 
p.  1 ;  Huguenin,  Correjtpondenzhl.  f.  Schweiz.  Aerzte,  1876,  No.  11 ;  Rosenthal,  Wiener  med. 
Prexxe,  1878,  Nos.  45-49,  and  1884,  Jan.  20. 

*  The  successful  operators  were  Rydygier  ( Berl.  klin.  Wochensrhr.,  Jan.  16, 1882),  Czerny 
(Arch.f.  klin.  Chir.,  Bd,  xxx.  p.  1),  and  Van  Kleef  (  Virchnw  u.  Himch's  Jahrenbericht,  1882, 
Bd,  ii.  p.  383).  Cavazzani  cut  out  by  an  elliptical  incision  an  old  indurated  ulcer  of  the 
stomach  adherent  to  the  anterior  abdominal  walls.  The  patient  died  three  years  after- 
ward of  phthisis  {Cenlralhl.  f  Chir,,  1879,  p.  711).  Lauenstein  resected  the  pylorus  unsuc- 
'lessfuUy  for  what  appears  to  have  been  an  ulcer  of  the  pylorus  with  fibroid  induration 
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of  gastric  ulcer  "will  be  treated  ot  hereafter.  Here  it  need  only  be  said 
tliat  during  convalescence  from  gastric  ulcer  attention  to  diet  is  all-import- 
ant. For  a  long  time  the  diet  should  be  restricted  to  easily-digested 
food.  The  first  symptoms  of  relapse  are  to  be  met  by  prompt  return  to 
bland  diet,  or,  if  necessary,  to  rectal  alimentation. 


Addendum. 

Ulcers  of  the  stomach  which  do  not  belong  to  the  category  of  simple 
ulser  are  for  the  most  part  of  pathological  rather  than  of  clinical  interest. 

Although  miliary  tubercles  in  the  walls  of  the  stomach  are  more  fre- 
quent than  is  generally  supposed,  genuine  tuberculous  ulcers  of  the 
stomach  are  not  common.  The  most  important  criterion  of  these  ulcers 
is  the  presence  of  tuberculous  lymphatic  glands  in  the  neighborhood, 
and  of  miliary  tubercles  upon  the  peritoneum  corresponding  to  the  ulcer. 
Sometimes  miliary  tubercles  can  be  discovered  in  the  floor  and  sides  of 
the  ulcer.  Tuberculous  gastric  ulcers,  when  they  occur,  are  usually  asso- 
ciated with  tuberculous  ulceration  of  the  intestine.  In  an  undoubted 
case  of  tuberculous  ulcer  of  the  stomach  reported  by  Litten,  however, 
this  was  the  only  ulcer  to  be  found  in  the  digestive  tract. ^  Tuberculous 
gastric  ulcers  generally  produce  no  symptoms,  but  they  have  been  known 
to  cause  perforation  of  the  stomach  and  ha3matemesis.  Many  cases  which 
have  been  recorded  as  tuberculous  ulcers  of  the  stomach  were  in  reality 
simple  ulcers.  Cheesy  tubercles  as  large  as  a  pea,  both  ulcerated  and 
non-ulcerated,  have  been  found  in  the  stomach,  but  they  are  very  rare. 

Typhoid  ulcers  may  also  occur  in  the  stomach,  but  they  are  infrequent. 
Both  perforation  of  the  stomach  and  gastrorrhagia  have  been  caused  by 
typhoid  ulcers,  which,  as  a  rule,  however,  produce  no  symptoms  distinctly 
referable  to  the  ulcer. 

Syphilitic  ulcers  and  syphilitic  cicatrices  of  the  stomach  have  been 
described,  without  sufficient  proof  as  to  their  being  syphilitic  in  origin. 

Necrotic  ulcers,  probably  mycotic  in  origin,  may  be  found  in  the 
stomach  in  cases  of  splenic  fever,  erysipelas,  pyaemia,  etc. 

Ulceration  occurring  in  toxic,  in  diphtheritic,  and  in  phlegmonous 
gastritis  need  not  be  discussed  here. 

Follicular  and  catarrhal  ulcers  of  the  stomach  have  been  described,  but 
without  sufficient  ground  for  separating  them  from  hemorrhagic  erosion 
on  the  one  hand  and  simple  ulcer  on  the  other. 

Hemorrhagic  erosions  of  the  stomach,  to  which  formerly  so  much 
importance  was  attached,  are  now  believed  to  be  without  clinical  signif- 
icance. They  are  found  very  frequently,  and  often  very  abundantly,  after 
death  from  a  great  variety  of  causes. 

around  it  {ihid.,  1882,  No.  9).    These  four  cases  (three  successful)  are  all  which  T  have 
found  recorded  of  resection  of  gastric  ulcer.     In  my  opinion  the  resection  of  gastric  ulcers 
Avhich  resist  all  other  methods  of  treatment,  and  especially  those  which  cause  progressive 
stricture  of  the  pylorus,  is  a  justifiable  operation. 
^  Litten,  Virahow's  Archiv,  Bd.  67,  p.  615. 

Vol.  II. -34 


CANCER  OF  THE  STOMACH. 

By  W.  H.  welch,  M.  D. 


Definition. — Cancer  of  the  stomach  is  characterized  anatomically  by 
the  formation  in  this  organ  of  a  new  growth,  composed  of  a  connective- 
tissue  stroma  so  arranged  as  to  enclose  alveoli  or  spaces  containing  cells 
resembling  epithelial  cells.  The  gro^\th  extends  by  invading  the  tissues 
surrounding  it,  and  frequently  gives  rise  to  secondary  cancerous  deposits 
in  other  organs  of  the  body.  The  forms  of  cancer  which  occur  primarily 
in  the  stomach  are  scirrhous,  medullary,  colloid,  and  cylindrical  epithelial 
cancer.  The  disease  develops  usually  in  advanced  life.  Rarely  latent, 
occasionally  without  symptoms  pointing  to  the  stomach  as  the  seat  of  dis- 
ease, gaitric  cancer  is  usually  attended  by  the  following  symptoms:  loss 
of  appetite,  indigestion,  vomiting  with  or  without  admixture  with  blood, 
pain,  a  tumor  in  or  near  the  epigastric  region,  progressive  loss  of  flesh 
and  strength,  and  the  development  of  the  so-called  cancerous  cachexia. 
The  disease  is  not  curable.  After  its  recognition  it  rarely  lasts  longer 
than  from  twelve  to  fifteen  months. 

Synoxy^is. — Carcinoma  ventriculi ;  Malignant  disease  of  the  stomach. 
Of  the  many  synonyms  for  the  special  forms  of  cancer,  the  most  com- 
mon are — for  scirrhous,  hard,  fibrous ;  for  medullary,  encephaloid,  soft, 
fungoid;  for  colloid,  gelatinous,  mucoid,  alveolar;  and  for  cylindrical 
epithelial,  cylindrical-celled  or  cylindrical  or  columnar  epithelioma,  cylin- 
drical-celled cancroid,  destructive  adenoma. 

History. — Cancer  of  the  stomach  was  known  to  the  ancients  only  by 
certain  disturbances  of  the  gastric  functions  which  it  produces.  The 
disease  itself  was  not  clearly  appreciated  until  its  recognition  by  post- 
mortem examinations,  which  began  to  be  made  with  some  frequency 
after  the  revival  of  medicine  in  the  sixteenth  century.  During  the  sev- 
enteenth and  eighteenth  centuries  several  instances  of  gastric  cancer  are 
recorded,  the  best  described  being  those  observed  and  collected  by  Mor- 
gagni  (1761).  During  this  period  scirrhus  was  regarded  as  the  type  of 
cancerous  disease.  It  was  a  common  custom  to  call  only  the  ulcerated 
scirrhous  tumors  cancerous. 

With  the  awakened  interest  in  pathological  anatomy  which  marked 
the  begi'^uiu^  of  the  present  century,  the  gross  anatomical  characters  of 
cancer  and  the  main  forms  of  the  disease  came  to  be  more  clearly  recog- 
nized.    After  the  description  of  encephaloid  cancer  by  Laennec^  in  1812, 

*  Did.  des  Sciences  mid.,  t.  i.  and  t.  xii.,  Paris,  1812-15. 
650 
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and  the  first  clear  recognition  of  colloid  cancer  by  Otto^  in  1816,  these 
two  forms  of  cancer  took  rank  witli  scirrhus  as  constituting  the  varieties 
of  cancer  of  the  stomach  as  Avell  as  of  cancer  elsewhere.  All  that  it 
was  possible  to  accomplish  in  the  description  of  cancer  of  the  stomach 
from  a  purely  gross  anatomical  point  of  view  reached  its  culmination  in 
the  great  patliological  works  of  Cruveilhier  (1829-35)  and  of  Carswell 
(1838),  both  of  whom  admirably  delineated  several  specimens  of  gastric 
cancer. 

During  this  period  of  active  anatomical  research  the  symptomatology 
of  gastric  cancer  was  not  neglected.  The  article  on  cancer  by  Bayle  and 
Cayol  in  the  Dictionnaire  des  Sciences  m^dicales,  published  in  1812,  shows 
how  well  the  clinical  history  of  gastric  cancer  was  understood  at  that 
period. 

Cylindrical-celled  epithelioma  of  the  stomach  could  not  be  recognized 
as  a  separate  form  of  tumor  until  the  application  of  the  microscope  to 
the  study  and  classification  of  tumors — an  era  introduced  by  Miiller  in 
1838.^  Cylindrical-celled  epithelioma  of  the  stomach  was  first  recog- 
nized by  Keinhardt  in  1851,  was  subsequently  described  by  Bidder  and 
by  Yirchow,  and  received  a  full  and  accurate  description  from  Forster 
in  1858.^ 

Until  the  publication  by  AYaldeyer^  in  1867  of  his  memorable  article 
on  the  development  of  cancers,  it  was  generally  accepted  that  gastric 
cancer  originated  in  the  submucous  coat  of  the  stomach,  and  that  the 
cells  in  the  cancerous  alveoli  were  derived  from  connective-tissue  cells. 
Waldeyer  attempted  to  establish  for  tlie  stomach  his  doctrine  that  all 
cancers  are  of  epithelial  origin.  In  all  varieties  of  gastric  cancer  he 
believed  that  he  could  demonstrate  the  origin  of  the  cancer-cells  from 
epithelial  cells  of  the  gastric  tubules — a  mode  of  origin  which  had 
previously  been  advocated  for  cylindrical  epithelioma  by  CorniP  (1864). 
Waldeyer's  view  has  met  with  marked  favor  since  its  publication,  but 
there  are  eminent  pathologists  who  have  not  given  adherence  to  it  in  the 
exclusive  form  advocated  by  its  author. 

It  is  somewhat  remarkable  that  although  in  the  early  part  of  the  pres- 
ent century  several  monographs  on  gastric  cancer  appeared,^  all  the  more 
recent  contributions  to  the  subject  are  to  be  found  in  theses,  scattered 
journal  articles,  and  text-books.  Of  the  more  recent  careful  and  exten- 
sive articles  on  cancer  of  the  stomach,  those  of  Lebert  and  of  Brinton 
are  perhaps  most  worthy  of  mention.^ 

Etiology. — The  data  for  estimating  the  frequency  of  gastric  cancer 
are  the  clinical  statistics  of  hospitals,  series  of  recorded  autopsies,  and 
mortuary  registration  reports. 

Statistics  with  reference  to  this  point  based  exclusively  upon  the  clin- 
ical material  of  hospitals  have  only  relative  value,  as  they  do  not  repre- 

^  Otto,  Seltem  Beobachtunyen,  etc.,  1816. 

^  Ueber  den  feineren  Ban,  etc.,  der  krankh.  GeschwiUsfe,  Berlin,  1838. 

^  Reinhardt,  Annalen  d.  Charite,  ii.  1,  1851;  Bidder,  Mailer's  Archiv,  1852,  p.  178; 
Vircliow,  Gaz.  med.  de  Paris,  April  7,  1855;  Forster,  Virchov/s  Archiv,  Bd.  14,  p.  91, 
1858. 

*  Virchow's  Archiv,  Bd.  41. 

^  Journ.  de  VAnat.  et  de  la  Phys.,  1864. 

®  Chardel,  Benech,  Daniel,  Germain,  Prus,  Sliarpey,  Barras,  etc. 

■^  Lebert,  Die  Krankhciten  des  Magens,  Tubingen,  1878 ;  Brinton,  Brit,  and  For.  Med.' 
Chir.  Rev.,  1857. 
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sent  in  proper  proportion  both  sexes,  all  ages,  all  classes  in  life,  and  all 
diseases.  Statistics  based  npon  autopsies  surpass  all  others  in  certainty 
of  diagnosis,  but  they  possess  in  even  greater  degree  the  defects  urged 
against  hospital  statistics.  Not  all  the  fatal  cases  in  hospitals  are  exam- 
ined post-mortem,  and  gastric  cancer  is  among  the  diseases  most  likely  to 
receive  such  examination.  Hence  estimates  of  frequency  based  exclu- 
sively upon  autopsies  are  liable  to  be  excessiv-e.  Estimates  from  mor- 
tuary registration  reports,  and  therefore  from  the  diagnoses  given  in 
death-certificates,  rest  manifestly  upon  a  very  untrustworthy  basis  as 
regards  diagnosis,  but  in  other  respects  they  represent  the  ideal  point  of 
view,  including,  as  these  reports  do,  all  causes  of  death  among  all  classes 
of  persons.  It  is  evident  that  in  all  methods  of  estimating  the  frequency 
of  gastric  cancer  inhere  important  sources  of  error.  In  general,  tlie 
larger  the  number  of  cases  upon  which  the  estimates  rest  the  less  prom- 
inent are  the  errors.  Such  estimates  as  Ave  possess  are  to  be  regarded 
only  as  approximate,  and  subject  to  revision. 

From  mortuary  statistics  Tanchou  estimates  the  frequency  of  gastric 
cancer  as  compared  with  that  of  all  causes  of  death  at  0.6  per  cent. ; 
Virchow,  at  1.9  per  cent. ;  Wyss,  al  2  per  cent. ;  and  D'Espiue,  at  2  J 
per  cent.^ 

In  8468  autopsies,  chiefly  from  English  hospitals,  Brinton'^  found 
gastric  cancer  recorded  in  1  per  cent,  of  the  cases.  Gussenbauer  and 
Von  Winiwarter^  found  gastric  cancer  recorded  in  IJ  per  cent,  of  the 
61,287  autopsies  in  the  Pathological  Anatomical  Institute  of  the  Vienna 
University.  From  an  analysis  of  11,175  autopsies  in  Prague,  I  find 
gastric  cancer  in  3J  per  cent,  of  the  cases.* 

I  have  collected  and  analyzed  with  reference  to  this  point  the  statistics 
of  death  from  all  causes  in  the  city  of  New  York  for  the  fifteen  vears 
from  1868  to  1882,  inclusive.'  I  find  that  of  the  444,564  deaths  during 
this  period,  cancer  of  the  stomach  was  assigned  as  the  cause  in  1548  cases 
and  cancer  of  the  liver  in  867  cases.  Probably  at  least  one-third  of  the 
primary  cancers  of  the  liver  are  to  be  reckoned  as  gastric  cancers.  This 
would  make  the  ratio  of  gastric  cancer  to  all  causes  of  death  about  0.4 
per  cent.  This  ratio  becomes  about  1  per  cent.  (0.93)  if  only  the  deaths 
from  twenty  years  of  age  upward  be  taken :  gastric  cancer  hardly  ever 
occurs  under  that  age.  It  is  probably  fair  to  conclude  that  in  New  York 
not  over  1  in  200  of  the  deaths  occurring  at  all  ages  and  from  all  causes 

^  *  Tanchou,  Reck,  mr  le  Traitement  mid.  des  Tumeurs  du  Sein,  Paris,  1844.  These  statis- 
tics, which  are  based  upon  an  analysis  of  382,851  deaths  in  the  department  of  the  Seine, 
are  necessarily  subject  to  sources  of  error,  but  they  do  not  seem  to  me  to  deserve  the  harsh 
criticisms  of  Lebert  and  others. 

Virchow,  Verhandl.  d.  phyn.-med.  Genellsch.  Wurzburgj  1860,  vol.  x.  p.  49 — analysis  of 
3390  deaths  in  Wiirzburg  during  the  years  1852-55. 

Wyss,  quoted  bv  Ebstein  in  Volkniann's  Samml.  klin.  Vortrage,  No.  87 — analysis  of  4S0O 
deaths  in  Zurich  from  1872-74. 

D'Espine,  Echo  viedlccd,  1858,  vol.  ii. — mortuary  statistics  of  the  canton  of  Genevn, 
considered  to  be  particularly  accurate. 

'  Loc.  cit.  »  Arch.  f.  klin.  Chirurg.,  Bd.  xix.  p.  372. 

*  Statistics  of  Dittrich,  Engel,  Willigk,  Wrany,  and  Eppinger,  in  Prager  Viei'teljuhrschr., 
vols,  vii.,  viii.,  ix.,  x.,  xii.,  xiv.,  xxvii.,  1.,  xciv.,  xcix.,  and  cxiv.  Griinfeld  found  in 
1150  autopsies  in  the  general  hospital  for  aged  persons  in  Copenhagen  102  cancers  of  the 
stomach,  or  9  per  cent.  [Schmidt's  Jahrb.,  Bd.  198,  p.  141). 

*  These  statistics  are  obtained  from  the  records  of  the  Board  of  Health  of  the  city  of 
New  York.     These  records  are  kept  with  great  care  and  system. 
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IS  due  to  cancer  of  the  stomacli,  and  that  about  1  in  100  of  the  deaths 
irom  twenty  years  of  age  upward  is  due  to  this  cause. 

The  organs  most  frequently  affected  with  primary  cancer  are  the  uterus 
and  stomach.  In  order  to  determine  the  relative  frequency  of  cancer  in 
these  situations,  I  have  compiled  the  following  table  of  statistics  from 
various  sources :  ^ 

Primary  Cancers.                                           Stomach.  Uterus. 

11,131  in  Vienna 10    per  cent 31    per  cent. 

7,150  in  New  York 25.7    "      " 24.2   "      " 

9,118  in  Paris  (Tancliou) 25.2   "      " 32.8   "      " 

1.378  in  Paris  (Salle) 31.9   "      " 32      "      " 

587  in  Berlin 35.8   "      " 25      "      " 

183  in  Wurzburg 34.9    "      " 19      "      " 

1,046  in  Prague 37.6   "      " 33.3   "      " 

889  in  Geneva.   ..••....  45      "      " 15.6   "      " 


31,482  total 21,4  per  cent 29.5  per  cent. 

From  this  table  it  appears  that  in  some  collections  of  cases  the  uterus 
is  the  most  frequent  seat  of  primary  cancer,  while  in  other  collections  the 
stomach  takes  the  first  rank.  If  the  sum-total  of  all  the  cases  be  taken, 
the  conclusion  would  be  that  about  one-fifth  of  all  primary  cancers  are 
seated  in  the  stomach,  and  somewhat  less  than  one-third  in  the  uterus. 
Even  if  allowance  be  made  for  the  apparently  too  low  percentage  of 
cases  of  gastric  cancer  in  the  large  Vienna  statistics,^  I  should  still  be 
inclined  to  place  the  uterus  first  in  the  list  of  organs  most  frequently 
affected  with  primary  cancer,  and  to  estimate  the  frequency  of  gastric 
cancer  compared  Avith  that  of  primary  cancer  elsewhere  as  not  over  25 
per  cent. 

The  liability  to  gastric  cancer  seems  to  be  the  same  in  both  sexes.  Of 
2214  cases  of  gastric  cancer  which  I  have  collected  from  hospital  statis- 
tics, and  which  were  nearly  all  confw^med  by  autopsy,  1233  were  in  males 
and  981  in  females.^  This  makes  the  ratio  of  males  to  females  about  5 
to  4.  This  difference  is  so  slight  that  no  importance  can  be  attached  to 
it,  especially  in  view  of  the  fact  that  in  most  hospitals  the  males  are  in 
excess  of  the  females. 

*  Vienna  cases:  Gurlt,  Arch.  /.  Mln.  Chir.,  Bd.  xxv.  p.  421 — statistical  analysis  of 
16,637  tumors  observed  in  the  three  large  hospitals  of  Vienna  from  1855  to  1878.,  New- 
York  cases:  see  preceding  foot-note.  Paris  cases:  Tancliou,  op.  cit.,  and  Salle,  Etiologie 
(ie  laCarcinose,  These,  Paris,  1877,  p.  145  et  secj.—^Siial  eases  in  Paris  hospitals,  1861-63. 
Berlin  cases:  Lange,  Uebei^  den  Macjenkrebs,  Inaug.  Diss.,  Berlin,  1877 — post-mortem 
material.  Wiirzburg  cases:  Virchow,  loc.  ell.,  and  Virchow's  Archiv,  Bd.  27  p.  430. 
Prague  cases:  reference  given  above — post-mortem  material.  Geneva  cases:  D'Espine, 
loc.  cit. 

^  That  this  percentage  is  too  low  is  apparent  from  the  fact  that  the  number  of  cases  of 
gastric  cancer  is  only  twice  that  of  primary  cancer  of  liver  in  Gurlt's  statistics. 

^  My  statistics  regarding  sex  are  obtained  from  Prager  Vierteljahrschr.,  vols,  xvii.,  1., 
xciv.,  xcix.,  cxiv. ;  Lange,  op.  cit;  Katzenellenbogen,  Beitr.  zur  Statistik  d.  Mugencar- 
cinoms,  Jena,  1878;  Leudet,  Bull  de  V Acad.,  t.  29,  p.  564;  Gussenbauer  and  V.  Wini- 
Avarter,  loc.  cit;  Lebert,  op.  cit;  Habershon,  Diseases  of  Abdomen,  Philada.,  1879;  and 
Ann.  d.  Stddt.  Allg.  Krankenh.  zu  M'dnchen,  Bd.  i.  and  ii. 

If  to  these  accurate  stutihtics  be  added  collections  of  cases  from  heterogeneous  sources, 
including  mortuary  statistics  (Brinton,  Louis,  D'Espine,  Virchow,  Gurlt,  Welch),  there 
results  a  total  of  5420  cases,  with  2843  males  and  2583  females,  the  two  sexes  being  more 
evenly  represented  than  in  the  more  exact  statistics  given  in  the  text.  In  this  collection 
of  cases  Gussenbauer  and  V.  Winiwarter's  cases  only  up  to  the  year  1855  are  included,  as 
the  subsequent  ones  are  doubtless  in  great  part  included  in  Gurlt's  statistics.  According 
to  Brinton,  gasti  ic  cancer  is  twice  as  frequent  in  males  as  in  females. 
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The   following  table  gives  the  age  in  2038  cases  of  gastric  cancer 
obtained  from  trustworthy  sources  and  arranged  according  to  decades :' 


Age - 

10-20. 

20-80. 

30-40. 

40-50. 

50-60. 

60-70. 

70-80. 

80-90. 

90-100. 

Oyer  100. 

Number  of  cases 

2 

55 

271 

499 

620 

428 

140 

20 

2 

1 

Per  cent 

0.1 

2.7 

13.3 

24.5 

30.4 

21 

6.85 

1 

0.1 

0.05 

From  this  analysis  we  may  conclude  that  three-fourths  of  all  gastric  can- 
cers occur  between  forty  and  seventy  years  of  age.  The  absolutely  largest 
number  is  found  between  fifty  and  sixty  years,  but,  taking  into  consid- 
eration the  number  of  those  living,  the  liability  to  gastric  cancer  is  as 
great  between  sixty  and  seventy  years  of  age.  Nevertheless,  the  number 
of  cases  between  thirty  and  forty  years  is  considerable,  and  the  occurrence 
of  gastric  cancer  even  between  twenty  and  thirty  is  not  so  exceptional  as 
is  often  represented,  and  is  by  no  means  to  be  ignored.  The  liability  to 
gastric  cancer  seems  to  lessen  after  seventy  years  of  age,  but  here  the 
number  of  cases  and  the  number  of  those  living  are  so  small  that  it  is 
hazardous  to  draw  positive  conclusions. 

Cancer  of  the  stomach  in  childhood  is  among  the  rarest  of  diseases. 
Steiner  and  Neureutter^  failed  to  find  a  single  gastric  cancer  in  2000 
autopsies  on  children.  CuUingworth^  has  reported  with  microscopical 
examination  a  case  of  cylindrical-celled  epithelioma  in  a  male  infant  dying 
at  the  age  of  five  weeks ;  it  is  probable  that  the  tumor  was  congenital. 
It  is  not  certain  whether  Wilkinson's^  often-quoted  case  of  congenital 
Bcirrhus  of  the  pylorus  in  an  infant  five  weeks  old  was  a  cancer  or  an 
instance  of  simple  hypertrophy.  Kaulich*  cites  a  case  of  colloid  cancer 
affecting  the  stomach,  together  with  nearly  all  the  abdominal  organs,  in  a 
child  a  year  and  a  half  old,  but  whether  the  growth  in  the  stomach  was 
primary  or  secondary  is  not  mentioned.  The  case  which  AViderhofer*' 
has  reported  as  one  of  cancer  of  the  stomach  secondary  to  cancer  of  the 
retro-peritoneal  glands  in  an  infant  sixteen  days  old  seems  from  tlie 
description  to  be  sarcoma.  Scheffer '^  has  reported  a  case  of  large  ulcerated 
eucephaloid  cancer  of  the  fundus,  involving  the  spleen,  in  a  boy  fourteen 
years  old.  Jackson*  has  reported  an  interesting  case  of  encephaloid  can- 
cer in  a  boy  fifteen  years  old  in  whom  no  evidence  of  disease  existed  up 

*  The  sources  of  the  statistics  for  aj^e  are — Dittrich  (160),  Prager  Vierteljahrschr.,  vol. 
xvii. ;  lyEspine  (117),  loc.  ciL;  Virchow  (63),  Virchow's  Archiv,  Bd.  27,  p.  429;  Leudet 
(69),  loc.  ciL;  Lanj^e  (147),  op.  cif. ;  Katzenellenbogen  (60),  op.  cit. ;  Gussenbaner  and 
Von  Winiwarter  (493  ca-ses  np  to  1855),  loc.  cit. ;  Lebert  (314),  op.  cit. ;  Habershon  (76), 
op.  cit. ;  Gurlt  (455),  loc.  cit. ;  Trans.  N.  Y.  Path.  Soc,  vol.  i.  (41) ;  and  IVans.  London  Path. 
Soc,  vols,  i.-xxxiv.  (43).  The  results  correspond  closely  to  those  of  the  smaller  statistics 
of  Brinton  and  of  Lel)ert. 

'  Prager  VierteljnhrKhr.,  vol.  Ixxxix.  p.  77. 

•  British  Med.  joum.,  Aii<r.  25,  1877,  p.  253. 

*  London  and  Edinfmrgh  Month.  Joum.  of  Med.,  1841,  vol.  i.  p.  23. 

*  Prayer  med.  WochenAchr.,  1864,  No.  34. 

•  Jahrb.f.  Kinderheilk.  Alt.  Reihe,  Bd.  ii.  Heft  4,  p.  194. 
'  Jahrb.f.  Kinderheilk.,  xv.  p.  425,  1880. 

•  J.  B.  S.  Jackson,  Extracts  from  tlie  Records  of  the  Boston  Society  for  Medictd  Improve- 
waent,  vol.  v.,  Api»endix,  p.  109,  Boston,  1867. 
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tu  ten  weeks  before  death.  These  cases,  which  are  all  that  I  have  been 
able  to  find  in  children,  are  to  be  regarded  as  pathological  curiosities.^ 

Such  statistics  as  we  possess  w^ould  make  it  appear  that  gastric  cancer, 
as  well  as  cancer  in  general,  is  somewhat  less  common  in  the  United 
States  than  in  the  greater  part  of  Europe.^  These  statistics,  however, 
are  too  inaccurate,  and  the  problems  involved  in  their  interpretation  are 
too  complex,  to  justify  us  in  drawing  any  positive  conclusions  as  to  this 
point.     It  is  certain  that  cancer  is  not  a  rare  disease  in  the  United  States. 

It  is  said  on  good  authority  that  in  Egypt  and  Turkey  gastric  cancer 
and  other  forms  of  cancer  are  infrequent.^  A  similar  infrequency  has 
been  claimed  for  South  America,  the  Indies,  and  in  general  for  tropical 
and  subtropical  countries ;  but  all  of  these  statements  as  to  the  geograpli- 
icsil  distribution  of  cancer  are  to  be  accepted  with  great  reserve,  as  they 
do  not  rest  upon  sufficient  statistical  information. 

I  have  analyzed  the  frequency  of  gastric  cancer  among  negroes  upon  a 
basis  of  7518  deaths  among  this  race  in  New  York,  and  I  find  the  pro- 
portion of  deaths  from  this  cause  about  one-third  less  than  among  white 
persons.^  It  has  been  stated  that  cancer  is  an  extremely  rare  disease 
among  negroes  in  Africa.^  The  admixture  with  white  blood  makes  it 
difficult  to  determine  to  what  degree  pure  negroes  in  this  country  are 
subject  to  cancer. 

The  question  as  to  wliat  role  is  played  by  heredity  in  the  causation  of 
gastric  cancer  belongs  to  the  etiological  study  of  cancer  in  general.  Prob- 
ably in  about  14  per  cent,  of  the  cases  of  cancer  it  can  be  determined  that 
other  members  of  the  family  are  or  have  been  affected  with  the  disease.^ 

^  Mathien  {Du,  Cancer  precoce  de  V F'domac,  Paris,  1884)  has  recently  analyzed,  chiefly 
from  a  clinical  point  of  view,  27  cases  of  gastric  cancer  occurring  under  thirty-four  yeai'S 
of  age.  Of  these,  3  were  under  twenty  and  14  were  hetween  twenty  and  thirty  years.  He 
also  emphasizes  the  error  of  considering  cancer  of  the  stomach  as  exclusively  a  disease  of 
advanced  life. 

'^  Of  1000  deaths  in  New  York  in  1882,  19.3  were  from  cancer.  The  statistics  on  this 
point  from  some  of  the  large  European  cities  are — Geneva,  53  deaths  from  cancer  per 
mille;  Frankfort,  47.6;  Copenhagen,  33.2;  Christiania,  29;  London,  28.7 ;  Paris,  27 ; 
Edinburgh,  25.4;  Berlin,  22.4;  St.  Petersburg,  15;  Amsterdam,  12.  These  statistics  are 
obtained  from  the  Forty-fourth  Annual  Report  of  the  Registrar- General  (for  1881),  London, 
1883;  from  Freussische  Statlstik,  Heft  Ixiii.,  Berlin,  1882;  and  from  Traile  de  la  Climato- 
logie  medicalc,  Paris,  1877-80,  by  Lombard,  in  whose  excellent  work  will  be  found  much 
'information  on  this  subject. 

To  judge  from  statistics  in  this  country  and  in  England,  the  death-rate  from  cancer  is 
undergoing  a  rapid  annual  increase.  Whereas  in  New  York  in  1868  this  death-rate  was 
only  12.6  per  mille,  in  1882  it  wjis  19.3.  In  England  and  Wales  in  1858  the  deaths  from 
cancer  per  1,000,000  persons  living  were  329,  and  in  1881  they  were  520.  It  seems  prob- 
able, as  suggested  in  the  above  re})ort  of  the  Kegistrar-General,  that  this  apparently 
increasing  large  death-rate  is  due  to  increased  accuracy  in  diagnosis.  It  may  be  also  that 
decrease  in  infant  mortality  and  prolongation  of  life  by  improved  sanitary  regulations 
may  account  in  part  for  this  increase.  From  this  point  of  view  Dunn  makes  the  para- 
doxical statement  that  the  cancer-rate  of  a  country  may  be  accepted  as  an  index  of  its 
bealthfulness  {Brit.  Med.  Jonrn.,  1883,  i.). 

•''  Hirsch,  Handb.  d.  Historisch-yeographische  Fathologie,  Bd.  ii.p.  379,  Erlangen,  1862-64. 

*  According  to  the  Ninth  Census  Eeport  of  the  United  States,  in  the  census  year  1870 
the  deaths  from  cancer  among  white  persons  were  13.7  per  mille,  and  among  colored 
persons  only  5.7  per  mille ;  but  it  is  well  known  that  the  registration  returns  uj)on  which 
the  vital  statistics  in  these  reports  are  based  are  very  incomplete  and  unsatisfactory. 

^  Bordier,  La  Geographie  medicate,  Paris,  1884,  p.  464.  Livingstone  speaks  of  the  infre- 
quency of  cancer  among  the  negroes  in  Africa. 

®  This  statement  is  based  upon  the  collection  of  1744  cases  of  cancer  analyzed  with  ref- 
erence to  this  question.  Of  these,  a  family  history  of  cancer  was  determined  in  243  cases. 
The  caries  are  obtained  from  statistics  of  Paget  and  Baker,  Sibley,  Moore,  Cooke,  Lebert. 
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The  influence  of  inheritance,  therefore,  is  apparent  only  in  a  comparatively 
small  minority  of  the  cases.  As  suggested  long  ago  by  Matthew  Baillie, 
this  hereditary  influence  is  better  interpreted  as  in  favor  of  a  local  predis- 
position (embryonic  abnormality  ?)  in  the  organ  or  part  aifected  than  in 
favor  of  the  inheritance  of  a  cancerous  diathesis.  It  has  been  claimed  by 
D'Espine,  Paget,  and  others  that  cancer  develops  at  an  earlier  age  when 
there  is  a  family  history  of  the  disease  than  when  such  history  is  absent. 

It  may  be  considered  established  that  cancer  sometimes  develops  in  a 
simple  ulcer  of  the  stomach,  either  open  or  cicatrized.  It  is  most  likely 
to  develop  in  large  and  deep  ulcers  with  thickened  edges,  where  complete 
closure  by  cicatrization  is  very  difficult  or  impossible.  It  is  difficult  to 
prove  anatomically  that  a  gastric  cancer  has  developed  from  an  ulcer,  and 
hence  such  statements  as  that  of  Eppinger,  that  in  11.4  per  cent,  of  can- 
cers of  the  stomach  this  mode  of  development  existed,  are  of  no  especial 
value.^  No  etiological  importance  can  be  attached  to  the  occasional  asso- 
ciation of  cancer  with  open  or  cicatrized  simple  ulcers  in  different  parts 
of  the  same  stomach.  Of  the  comparatively  few  cases  in  which  strict 
anatomical  proof  has  been  brought  of  the  origin  of  cancer  in  simple 
gastric  ulcer,  probably  the  most  carefully  investigated  and  conclusive  is 
one  studied  and  reported  by  Hauser.^  It  is,  however,  by  no  means 
proven  that  Hauser's  view  is  correct,  that  cancer  develops  from  the  atypical 
epithelial  growths  often  to  be  found  in  the  cicatricial  tissue  of  gastric 
ulcer.  In  a  few  instances  both  the  clinical  history  and  the  anatomical 
appearances  speak  decisively  for  the  development  of  cancer  in  a  simple 
gastric  ulcer  ;^  and  the  establishment  of  this  fact  is  of  clinical  import- 
ance. 

Many  other  factors  in  the  causation  of  gastric  cancer  have  been  alleged, 
but  without  proof  of  their  efficacy.  This  is  true  of  chronic  gastritis, 
which  was  once  thought  to  be  an  important  cause  of  gastric  cancer,  and 
is  even  recently  admitted  by  Leube  to  be  of  influence.*  Certainly  the 
majority  of  cases  of  cancer  of  the  stomach  are  not  preceded  by  symptoms 
of  chronic  gastritis.  Although  in  a  few  instances  gastric  cancer  has  fol- 
lowed an  injury  in  the  region  of  the  stomach,  there  is  no  reason  to  sup- 
pose that  this  was  more  than  a  coincidence. 

Few,  if  any,  at  present  believe  that  depressing  emotions,  such  as  grief, 
anxiety,  disappointment,  which  were  once  considered  important  causes  of 
cancer,  exert  any  such  influence.     Cancer  of  the  stomach  occurs  as  fre- 

Lafond,  Hess,  Leichtenstern,  Von  Winiwarter,  and  Oldekop.  There  is  extraordinary 
variation  in  the  conchisions  of  different  observei-s  upon  this  point.  Veli>eau  asserted  thatj 
he  could  trace  hereditary  taint  in  1  in  3  cancerous  subjects;  Paget,  in  1  in  4;  Cripps,  inj 
1  in  28.  My  conclusions  agree  with  those  obtained  at  the  London  Cancer  Hospital] 
(Cooke,  On  Cancer,  p.  11,  London,  1865).  | 

The  most  remarkable  instance  of  inherited  cancer  on  record  is  reported  by  Brocaj 
{Traite  des  Tumeurn,  vol.  i.  p.  151,  Paris,  1866) :  15  out  of  26  descendantij  over  thirty  years] 
of  age  of  a  woman  who  died  in  1788  of  cancer  of  the  breast  were  likewise  affected  with; 
cancer.  As  is  well  known,  Napoleon  the  First,  his  father,  and  his  sister  died  of  cancerj 
of  the  stomach. 

*  J*rager  VierteljahvHchr.y  vol.  cxiv. 
'  Dew  chroniHclie  Maqengenchwdr,  Leipzig,  1883,  p.  61.     See  also  Heitler,  "Entwicklung^ 

von  Krebs  auf  narbigen  Grunde  in  Magen,"  Wien.med.  Wochensrhr.,  1883,  p.  961.  It' 
seems  to  me  that  at  present  there  is  a  tendency  to  exaggerate  the  frequency  with  whicii^ 
cancer  develojw  from  gai^tric  ulcer. 

*  A  particularly  satisfactory  case  of  this  kind  is  reported  by  Lebert,  op.  cit.,  p.  503. 

*  In  Ziemsscn^s  Handh.  d.  spec.  Path.  u.  J'herap.,  Bel.  vii.  p.  134,  Leipzig,  1878. 
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nnently  iu  those  of  strong  as  in  those  of  weak  constitution — as  often 
amon^i-'  the  temperate  as  among  the  intemperate.  If,  as  has  been  claimed 
(D'Espiue),  gastric  cancer  is  relatively  more  frequent  among  the  rich 
than  among  the  poor,  this  is  probably  due  only  to  the  fact  that  a  larger 
number  of  those  in  favorable  conditions  of  life  attain  the  age  at  which 
there  is  greatest  liability  to  this  disease.  No  previous  condition  of  con- 
stitution, no  previous  disease,  no  occupation,  no  station  in  life,  can  be 
said  to  exert  any  causative  influence  in  the  production  of  gastric 
cancer. 

It  will  be  observed  that  the  obscurity  which  surrounds  the  ultimate 
causation  of  gastric  cancer  is  in  no  way  cleared  up  by  the  points  which 
liave  been  here  considered  and  which  are  usually  considered  under  the 
head  of  etiology.  It  is  impossible  to  avoid  the  assumption  of  an  indi- 
vidual— and  in  my  opinion  a  local — predisposition  to  gastric  cancer, 
vague  as  this  assumption  appears.  All  other  supposed  causes  are  at 
the  most  merely  occasional  or  exciting  causes.  The  attempts  to  explain 
iu  what  this  predisposition  consists  are  of  a  speculative  nature,  and  will 
be  briefly  considered  in  connection  with  the  pathenogenesis  of  gastric 
cancer. 

Symptomatology. — We  may  distinguish  the  foUoAving  groups  of  cases 
of  gastric  cancer  : 

First :  Latent  cases,  in  which  the  cancer  of  the  stomach  has  produced 
no  symptoms  up  to  the  time  of  death.  Many  secondary  cancers  of  the 
stomach  belong  to  this  class.  Here  also  belong  cases  in  which  a  cancer 
is  found  unexpectedly  in  the  stomach  when  death  has  resulted  from  other 
causes.  I  have  found  a  medullary  cancer,  slightly  ulcerated,  as  large  as 
a  hen's  eg^,  seated  upon  the  posterior  wall  and  lesser  curvature  of  the 
stomach  of  a  laboring  man  suddenly  killed  while  in  apparent  health  and 
without  previous  complaint  of  gastric  disturbance.  These  cases,  in  which 
life  is  cut  short  before  any  manifestation  of  the  disease,  are  without 
clinical  significance,  save  to  indicate  how  fallacious  it  is  to  estimate  the 
duration  of  the  cancerous  groAvth  from  the  first  appearance  of  the 
symptoms. 

Second  :  Cases  in  which  gastric  symptoms  are  absent  or  insignificant, 
whereas  symptoms  of  general  marasmus  or  of  progressive  ansemia  or  of 
cachectic  dropsy  are  prominent.  Cases  of  this  class  are  frequently  mis- 
taken for  pernicious  amemia,  and  occasionally  for  Bright's  disease,  heart 
disease,  or  phthisis.  It  is  difficult  to  explain  in  these  cases  the  tolerance 
of  the  stomach  for  the  cancerous  growth,  but  this  tolerance  is  most  fre- 
quently manifested  when  the  tumor  does  not  invade  the  orifices  of  the 
organ. 

Third :  Cases  in  which  the  symptoms  of  the  primary  gastric  cancer 
are  insignificant,  but  the  symptoms  of  secondary  cancer,  particularly  of 
cancer  of  the  liver  or  of  the  peritoneum,  predominate.  In  some,  but 
not  in  all,  of  tliese  cases  the  primary  growth  is  small  or  has  spared  the 
orifices  of  the  stomach. 

Fourth :  Cases  in  which  the  symptoms  point  to  some  disease  of  the 
stomach,  or  at  least  to  some  abdominal  disease ;  but  the  absence  of  cha- 
racteristic symptoms  renders  the  diagnosis  of  gastric  cancer  impossible  or 
only  conjectural. 

Fifth :  Typical  cases  in  >vhich  symptoms  sufficiently  characteristic  of 
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gastric  cancer  are  present,  so  that  the  diagnosis  can  be  made  with  reason- 
able positiveness. 

It  is  not  to  be  understood  that  these  groups  represent  sharply-drawn 
types  of  the  disease.  It  often  happens  that  the  same  case  may  present 
at  one  period  the  features  of  one  group,  and  at  another  period  those  of 
another  group.  Nor  is  it  supposed  that  every  exceptional  and  erratic 
case  of  gastric  cancer  can  be  classified  in  any  of  the  groups  which  have 
been  mentioned.^ 

A  typical  case  of  gastric  cancer  runs  a  course  about  as  follows :  A 
j»erson,  usually  beyond  middle  age,  begins  to  suffer  from  disordered 
digestion.  His  appetite  is  impaired,  and  a  sense  of  uneasiness,  increas- 
ing in  course  of  time  to  actual  pain,  is  felt  in  the  stomach.  These 
symptoms  of  dyspepsia  are  in  no  way  peculiar,  and  probably  at  first 
occasion  little  anxiety.  It  is,  however,  soon  observed  that  the  patient  is 
losing  flesh  and  strength  more  rapidly  than  can  be  explained  by  simple 
indigestion.  He  becomes  depressed  in  spirits.  The  bowels  are  consti- 
pated. Vomiting,  which  was  usually  absent  at  first,  makes  its  appear- 
ance and  becomes  more  and  more  frequent.  After  a  while  it  may  be  that, 
without  any  improvement,  the  vomiting  becomes  less  frequent,  comes  on 
longer  after  a  meal,  but  is  more  copious.  In  the  later  periods  of  the 
disease  a  substance  resembling  coffee-grounds  and  consisting  of  altered 
blood  is  often  mingled  with  the  vomit.  By  this  time  the  patient  has 
assumed  a  cachectic  look.  He  is  wasted,  and  his  complexion  has  the 
peculiar  pale  yellowish  tint  of  malignant  disease.  Perhaps  there  is  a 
little  oedematous  pitting  about  the  ankles.  During  the  progress  of  the 
disease  in  the  majority  of  cases  an  irregular  hard  tumor  can  be  felt  in 
the  epigastrium.  While  one  or  another  of  the  symptoms  may  abate  in 
severity,  the  general  progress  of  the  disease  is  relentlessly  downward. 
Within  six  months  to  two  years  of  the  onset  of  the  symptoms  the  patient 
dies  of  exhaustion. 

Too  much  stress  should  not  be  laid  upon  any  so-called  typical  course 
of  gastric  cancer.  This  course  is  modified  by  many  circumstances,  such 
as  the  situation  of  the  cancer,  its  size,  its  rapidity  of  growth,  the  pres- 
ence or  absence  of  ulceration,  the  existence  or  non-existence  of  secondary 
tumors,  the  presence  of  complications,  and  the  individuality  of  the  patient. 
It  is  necessary,  therefore,  to  consider  in  detail  each  of  the  important  symp- 
toms of  gastric  cancer.  But  in  thus  fixing  attention  upon  individual  symp- 
toms one  must  not  lose  sight  of  the  clinical  picture  as  a  whole.  It  is  not 
any  single  symptom  which  is  decisive ;  it  is  rather  the  combination,  the 
mode  of  onset,  and  the  course  of  the  symptoms,  which  are  of  most  import- 
ance in  diagnosis. 

Impairment  of  the  appetite  is  the  rule  in  gastric  cancer.  Anorexia  is 
sometimes  a  marked  symptom  before  pain,  vomiting,  and  other  evidences 
of  gastric  indigestion  are  noted.  There  is  oflen  a  s})ecial  distaste  for 
meat.  The  appetite  may  be  capricious ;  it  is  very  rarely  even  increased. 
There  are  exceptional  cases  in  which  the  appetite  is  preserved  throughout 
the  greater  part  or  even  the  whole  course  of  the  disease.     This  seems  to 

'  In  the  thesis  of  Chesnel  may  be  found  many  curious  clinical  disguises  which  may  be 
B-ssnmed  by  cancer  of  the  stomach,  such  as  simulation  of  Bright's  disease,  heart  disease, 
phthisis,  chronic  bronchitis,  cirrhosis  of  the  liver,  etc.  [Elude  clinique  ftur  le  Caiicer  Intent 
<le  C FMortvic,  Paris,  1877).  Layman  {Meri.  Annnln  Albany,  1883,  p.  207)  reports  a  cai>e  of 
gastric  cancer  in  which  extra-uterine  foetation  was  suspected. 
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be  more  frequent  with  cancer  of  the  cardia  than  with  cancer  of  other 
parts  of  the  stomach.  Loss  of  appetite  is  a  much  more  common  symp- 
tom in  gastric  cancer  than  in  gastric  ulcer.  In  cancer,  as  well  as  in 
ulcer,  the  patient  sometimes  refrains  from  food  less  on  account  of  disrelish 
for  it  than  on  account  of  the  distress  which  it  causes  him. 

Pain  is  one  of  the  most  frequent  symptoms  of  cancer  of  the  stomach. 
If  the  pain  begins  early  in  the  disease,  and  continues,  as  it  often  does, 
with  incieiising  severity,  it  renders  gastric  cancer  one  of  the  most  distress- 
ing afiections.  The  pain  is  usually  felt  in  the  epigastrium,  but  it  naay  be 
more  intense  in  the  hypochondria.  It  is  sometimes  felt  in  the  interscap- 
ular region,  the  shoulders,  or  even  in  the  loins.^  With  cancer  of  the 
cardia  it  is  often  referred  to  the  point  of  the  xiphoid  cartilage  or  behind 
the  sternum.  In  general,  however,  there  is  so  little  correspondence 
between  the  site  of  the  cancer  and  the  exact  locality  of  the  pain  that  no 
weight  can  be  attached  to  the  situation  of  the  pain  in  diagnosing  the 
region  of  the  stomach  involved  in  the  growth.  Nor  does  any  import 
attach  to  the  quality  of  the  pain,  whether  it  is  described  as  burning, 
gnawing,  dull,  lancinating,  etc.  Severe  gastralgic  paroxysms  occur, 
although  less  frequently  than  in  gastric  ulcer. 

The  pain  is  usually  aggravated  by  ingestion  of  food,  although,  it  may 
not  become  severe  until  the  process  of  digestion  is  far  advanced.  Pain, 
however,  occurs  independently  of  taking  food,  and  is  occasionally  a 
marked  symptom  when  there  are  no  evidences  of  dyspepsia.  There  can 
be  no  doubt  that  the  cancer,  as  such,  produces  pain  by  involvement  of 
the  nerves  of  the  stomach,  but  there  is  no  specific  cancerous  pain,  such  as 
has  been  described  by  Brinton  and  other  writers.  There  is  usually  ten- 
derness on  pressure  over  the  stomach,  and  this  tenderness  is  often  over 
the  tumor,  if  such  can  be  felt. 

In  general,  it  may  be  said  that  the  pain  of  gastric  cancer,  as  contrasted 
with  that  of  simple  gastric  ulcer,  is  often  less  dependent  upon  taking 
food,  less  intense,  less  circumscribed,  less  paroxysmal,  less  often  relieved 
by  vomiting ;  but  there  is  so  little  constancy  about  any  of  these  points 
that  no  reliance  is  to  be  placed  upon  any  peculiarity  of  the  pain  in  the 
diagnosis  of  gastric  cancer. 

The  observation  of  several  cases  of  gastric  cancer  without  pain  as  a 
marked  symptom  leads  me  to  emphasize  the  fact  that  absence  or  trifling 
severity  of  pain  throughout  the  greater  part  or  the  whole  of  the  disease, 
akhough  exceptional,  is  not  extremely  rare.  The  frequency  of  painless 
gastric  cancers  is  given  by  Lebert  as  25  per  cent.,  and  by  Brinton  as  8 
])er  cent.,  of  the  whole  number.  For  many  reasons,  numerical  compu- 
tations as  to  the  frequency  of  this  and  of  other  symptoms  of  gastric 
cancer  are  of  very  limited  value.^     Absence  of  pain  is  more  common  in 

*  The  pain  in  cases  of  gastric  cancer  may  be  felt  in  parts  of  the  body  remote  from  the 
stomach.  Thus,  in  a  case  of  cancer  of  the  cardia  reported  by  Minot  the  pain  was  felt,  not 
in  the  epigastrium,  but  in  the  left  shoulder,  the  back  of  the  neck,  and  the  pharynx.  In 
several  instances  the  pain  has  been  interpreted  as  of  renal  origin.  In  a  case  of  gastric 
cancer  reported  by  Palmer  each  attack  of  vomiting  was  invariably  preceded  by  pain  in 
the  middle  of  the  shaft  of  the  left  humerus  [Extr.  Jr.  the  Recjord^  oj  the  Boston  Soc.  for 
Med.  Improvement,  vol.  iv.  p.  217). 

*  Gastric  cancer  cannot  be  considered  as  a  disease  with  uniform  characters.  It  is 
irrational  to  group  together  cancers  of  the  pylorus,  of  the  cardia,  of  the  fundus,  of  the 
curvatures,  cancers  hard  and  soft,  ulcerated  and  not  ulcerated,  infiltrating  and  circum- 
scribed, and  to  say  that  pain  or  vomiting  is  present  in  so-and-so  many  cases  of  cancer  of 
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gastric  cancers  of  old  persons  and  in  cancers  not  involving  the  orifices  r»f 
the  stomach  than  it  is  at  an  earlier  period  of  life  or  when  the  gastric  ori- 
fices are  obstructed. 

The  functions  of  the  stomach  are  almost  invariably  disordered  in  gas- 
tric cancer.  Sometimes,  esi)ecially  in  the  early  stages,  this  disorder  is 
only  moderate,  and  is  manifested  by  the  milder  symptoms  of  indigestion, 
such  as  uneasy  sensations  of  weight  and  fulness  after  a  meal,  nausea,  flat- 
ulent distension  of  the  stomach  relieved  by  eructation  of  gases,  and  heart- 
burn. With  the  progress  of  the  disease  the  uneasy  sensations  become 
actually  painful ;  watery  fluids,  and  sometimes  offensive  acrid  fluids  and 
gases,  are  regurgitated ;  and  nausea  culminates  in  vomiting.  The  breath 
is  often  very  fetid.  The  eructation  of  inflammable  gases  has  been  observed 
in  a  few  cases. 

The  most  troublesome  symptoms  of  indigestion  occur  with  those  can- 
cers which  by  obstructing  the  pyloric  orifice  lead  to  dilatation  of  the 
stomach.  Cases  of  gastric  cancer  in  which  the  distressing  symptoms  of 
dilatation  of  the  stomach  dominate  the  clinical  history  are  frequent. 
These  symptoms  are  in  no  way  peculiar  to  cancer  of  the  stomach,  but 
belong  to  dilatation  produced  by  pyloric  stenosis  from  whatever  cause, 
and  will  be  described  in  the  article  on  Dilatation  of  the  Stomach. 

Various  causes  combine  to  impair  the  normal  performance  of  the  gas- 
tric functions  in  cancer  of  the  stomach.  Chronic  catarrhal  gastritis  is  a 
factor  in  not  a  few  cases.  The  destruction  by  the  cancer  of  a  certain  « 
amount  of  secreting  surface  can  be  adduced  as  a  sufficient  cause  only  in  m 
exceptional  cases  of  extensive  cancerous  infiltration.  Of  more  im]K)rtance 
is  interference  with  the  peristaltic  movements  of  the  stomach,  particularly 
in  the  pyloric  region,  where  the  cancer  is  most  frequently  situated.  As 
already  mentioned,  dilatation  of  the  stomach  is  a  most  imj^ortant  cause 
of  indigestion  in  many  cases.  Of  great  interest  in  this  connection  is  the 
discovery  by  Von  den  Velden^  that  as  a  rule  (to  which  there  are  excep- 
tions) the  gastric  juice  in  cases  of  dilatation  of  the  stomach  due  to  cancer 
contains  no  free  hydrochloric  acid,  and  that  this  gastric  juice  has  com- 
paratively feeble  digestiv^e  power,  as  proven  by  experiments.  As  this 
alteration  of  the  gastric  juice  interferes  particularly  with  the  digestion 
of  albuminous  substances,  it  is  explicable  why  many  patients  with  gas- 
tric cancer  have  an  especial  abhorrence  for  meat. 

During  the  progress  of  the  disease  the  dyspeptic  symptoms  may  improve, 
but  this  improvement  is  usually  only  temporary.  In  exceptional  cases 
of  gastric  cancer  dyspeptic  symptoms,  as  well  as  other  gastric  symptoms, 
may  be  absent  or  not  sufficiently  marked  to  attract  attention. 

Hiccough,  sometimes  very  troublesome,  has  been  observed  not  very 
infrequently  during  the  later  periods  of  the  disease. 

There  is  nothing  noteworthy  about  the  appearance  of  the  tongue,  which 
is  often  clean  and  moist,  but  may  be  furre<l  or  abnormally  red  and  dr}\ 
In  tlie  cachectic  stage,  toward  the  end  of  the  disease,  aphthous  patches 

the  stomach.  There  is  not  a  sufficient  number  of  recorded  cases  in  which  the  symptoms 
are  fully  described  with  reference  to  the  peculiarities  of  the  growth  to  enable  us  to  apply 
to  gastric  cancer  the  numerical  metlunl  of  clinicjil  study  with  valuable  results.  The  great 
discrepancy  between  I^bert's  and  Brinton's  statistics  as  to  the  fre<juency  of  painless  can- 
cers of  tiie  stomach  illustrates  the  present  inadetpiacy  of  the  numerical  method,  which  is 
misleading  in  so  far  as  it  gives  a  false  a|>pearance  of  exactness. 
*  Ueutsches  Arch.  f.  kl.  Med.,  Bd.  23,  p.  3(39. 
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often  appear  on  the  tongne  and  buccal  mucous  membrane.  An  increased 
flow  of  saliva  has  been  occasionally  observed  in  gastric  cancer  as  well  as 
in  other  diseases  of  the  stomach.  Thirst  is  present  when  there  is  profuse 
vomiting. 

Vomiting  usually  appears  after  other  symptoms  of  indigestion  have 
been  present  for  some  time.  It  may,  however,  be  one  of  the  earliest 
symptoms  of  the  disease.  At  first  of  occasional  occurrence,  it  increases 
in  frequency  until  in  some  cases  it  becomes  the  most  prominent  of  all 
svmptoms.  Vomiting  may  occur  in  paroxysms  which  last  for  several 
days  or  weeks,  and  then  this  symptom  may  improve,  perhaps  to  be 
renewed  again  and  again,  with  remissions  of  comparative  comfort.  There 
are  rare  cases  of  gastric  cancer  in  which  the  first  symptom  to  attract 
attention  is  uncontrollable  vomiting,  accompanied  often  with  pain  and 
rapid  emaciation.  Such  cases  may  run  so  acute  a  course  that  a  fatal 
termination  is  reached  within  one  to  two  months.^  In  these  cases,  which 
have  been  interpreted  as  acutely-developed  gastric  cancers,  it  is  probable 
that  the  cancer  has  remained  latent  for  weeks  or  months  before  it  gave 
rise  to  marked  symptoms. 

The  situation  of  the  cancer  exerts  great  influence  upon  the  frequency 
of  vomiting  and  the  time  of  its  occurrence  after  meals.  When  the  cancer 
involves  the  pyloric  orifice,  vomiting  is  rarely  absent,  and  generally  occurs 
an  hour  or  more  after  a  meal.  As  this  is  the  most  frequent  situation  of 
the  cancer,  it  has  been  accepted  as  a  general  rule  that  vomiting  occurs  at 
a  longer  interval  after  eating  in  cases  of  gastric  cancer  than  in  cases  of 
simple  ulcer.  But  even  with  pyloric  cancer  the  vomiting  may  come  on 
almost  immediately  after  taking  food,  so  that  it  is  not  safe  to  diagnose 
the  position  of  the  cancer  by  the  length  of  time  between  eating  and  the 
occurrence  of  vomiting.  As  the  cancer  in  its  growth  obstructs  more  and 
more  the  pyloric  orifice,  the  vomiting  acquires  the  peculiarities  of  that 
accompanying  dilatation  of  the  stomach.  The  vomiting  comes  on  longer 
after  a  meal — sometimes  not  until  twelve  or  twenty  hours  or  even  more 
have  elapsed.  It  may  be  that  several  days  elapse  between  the  acts  of 
vomiting,  which  then  present  a  certain  periodicity.  The  patient  then 
vomits  enormous  quantities  containing  undigested  food,  mucus,  sarcina?, 
and  gaseous  and  other  products  of  fermentation.  Sometimes,  especially 
toward  the  end  of  the  disease,  the  vomiting  ceases  altogether.  This  ces- 
sation has  been  attributed  to  reopening  of  the  pyloric  orifice  by  sloughing 
of  the  growth.  It  is  not  necessary  to  assume  such  an  occurrence,  as  a 
similar  cessation  of  vomiting  sometimes  occurs  in  dilatation  of  the  stomach 
due  to  persistent  stenosis  of  the  pylorus.  Cessation  of  vomiting  in  these 
cases  is  by  no  means  always  a  favorable  symptom. 

Next  to  pyloric  cancer,  it  is  cancer  involving  the  cardiac  orifice  which 
is  most  frequently  accompanied  by  vomiting.  Here  the  vomiting  occurs 
often  immediately  after  taking  food,  but  there  are  exceptions  to  this  rule. 

*  For  example,  Andral  relates  a  case  in  which  death  took  place  thirty-seven  days  after 
the  onset  of  the  symptoms,  these  being  obstinate  vomiting,  severe  gastralgic  paroxysms, 
marasmus,  and,  about  ten  days  before  death,  profuse  black  vomit.  There  was  found  a 
fungoid  tumor  the  size  of  a  hen's  egg  projecting  into  the  cavity  of  the  stomach  near  the 
pylorus.  In  this  situation  the  walls  of  the  stomach  were  greatly  thickened  by  colloid 
growth  {Arch.  gen.  de  Med.,  June,  1823).  Here  may  also  be  mentioned  the  fact  that  in 
several  instances  pregnancy  has  been  complicated  with  gastric  cancer.  Here  the  uncon- 
trollable vomiting  which  often  exists  has  been  referred  to  the  pregnancy,  and  has  led  to 
*'ie  production  of  i)remature  labor. 
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If  in  consequence  of  stenosis  of  the  cardiac  orifice  the  food  does  not  enter 
the  stomach,  it  is  shortly  regurgitated  unchanged  or  mingled  simply  with 
mucus.  It  is  this  regurgitation  rather  than  actual  vomiting  which  in 
most  common  and  characteristic  of  cardiac  cancer.  Even  in  cases  in 
which  the  passage  of  an  oesophageal  sound  reveals  no  obstruction  at  the 
cardiac  orifice  it  sometimes  happens  that  food,  including  even  liquids,  is 
regurgitated  almost  immediately,  as  in  a  case  reported  by  Ebstein  in 
which  cold  water  was  returned  at  once  after  swallowing.^  In  these  cases 
Ebstein  with  great  plausibility  refers  the  regurgitation  to  reflex  spasm  of 
the  oesophagus  induced  by  irritation  of  a  cancer  at  or  near  the  card'a 
through  contact  of  food  or  liquids,  especially  when  cold,  with  its  surface. 

When  the  cancer  is  seated  in  other  parts  of  the  stomach  and  it  does 
not  obstruct  the  orifices,  vomiting  is  more  frequently  absent  or  of  only 
rare  occurrence.  Vomiting  is  absent,  according  to  Lebert,  in  one-fifth, 
according  to  Brinton  in  about  one-eighth,  of  the  cases  of  gastric  cancer. 
Absence  of  vomiting  is  sufficiently  frequent  in  gastric  cancer  to  guard  one 
against  excluding  the  diagnosis  of  this  disease  on  this  ground  alone. 

Although  in  many  cases  the  vomiting  of  gastric  cancer  can  be  explained 
on  mechanical  grounds  by  stenosis  of  the  orifices,  this  is  an  explanation 
not  applicable  to  all  cases.  Mention  has  already  been  made  of  spasm  of 
the  oesophagus  as  a  cause  of  regurgitation  of  food  in  some  cases  of  cardiac 
cancer.  A  similar  spasm  of  the  muscle  in  the  pyloric  region  may  explain 
the  vomiting  in  certain  cases  in  which  during  life  there  were  symptoms 
of  pyloric  stenosis,  but  after  death  no  or  slight  stenosis  can  be  found. 
There  is  reason  also  to  believe  that  atony  of  the  muscular  coats  of  the 
stomach  may  cause  stagnation  of  the  contents  of  the  stomach  and  dilata- 
tion of  the  organ.  In  exceptional  cases  of  gastric  cancer  in  which  the 
stomach  is  so  intolerant  as  to  reject  food  almost  immediately  after  its 
entrance  a  special  irritability  of  the  nerves  of  the  stomach  must  be 
assumed.  It  is  customary  to  refer  this  form  of  vomiting  to  irritation  of 
the  ulcerated  surface  of  the  cancer  by  analogy  with  a  similar  irritability 
of  the  stomach  observed  in  some  cases  of  simple  gastric  ulcer.  But  there 
is  little  analogy  between  the  ulcerated  surface  of  a  cancer  in  which  tissues 
of  little  vitality  and  irritability  are  exposed  and  the  surface  of  a  simj)le 
ulcer  in  which  the  normal  or  slightly  altered  tissues  of  the  stomach  are 
laid  bare.  Finally,  in  the  existence  of  chronic  catarrhal  gastritis  is  to  be 
found  another  cause  of  vomiting  in  many  cases  of  gastric  cancer. 

The  presence  of  fragments  of  the  cancer  in  the  contents  removed  by 
washing  out  the  stomach  with  the  stomach-tube  has  been  observed  by 
llosenbach^  in  three  cases  of  gastric  cancer,  and  utilized  for  diagnostic 
})urposes.  A  cancerous  structure  could  be  made  out  in  these  fragments 
by  the  aid  of  the  microscope.  Hitherto,  the  presence  of  particles  of  the 
tumor  in  the  vomited  matter  has  been  considered  as  hardly  more  than  a 
curiosity,  and  I  have  not  been  able  to  find  a  well-authenticated  instance 
in  which  such  particles  in  the  vomit  have  been  recognized  by  microscopiad 
examination.  According  to  Rosenbach,  the  fragments  of  the  tumor  in 
the  washings  from  the  stomach  can  be  recognized  by  the  naked  eye  by 
the  red,  reddish-brown,  or  black  specks  on  their  surface,  due  to  recent  or 
old  hemorrhages  which  have  aided  in  the  detachment  of  the  fragments. 

*  "  Ueber  den  Magenkrebs,"  VolkmantCs  Samml.  klin.  Vortrdge,  No.  87,  p.  21. 
«  DeidHche  med.  Woc'iefUfchr.,  1882,  p.  452. 
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By  this  means  such  particles  are  distinguished  macroscopically  from  bib? 
of  food.  By  employing  soft-rubber  tubes  and  the  syphon  process  there  is 
no  danger,  in  washing  out  of  the  stomach,  of  detaching  pieces  of  the  normal 
mucous  membrane,  which,  moreover,  can  be  distinguished  from  the  frag- 
ments of  the  tumor  by  the  aid  of  the  microscope  and  usually  by  the  naked 
eve.  It  remains  to  be  seen  how  frequently  such  fragments  of  the  tumor 
are  to  be  found  in  the  fluids  obtained  "by  washing  out  the  stomach.  It  is 
not  probable  that  they  will  be  found  so  often  as  Roseubach  anticipates. 
According  to  the  experience  of  most  observers,  they  are  very  rarely 
present.  They  would  naturally  be  most  readily  detached  from  soft,  fun- 
goid, and  ulcerating  cancerous  growths.  In  this  connection  may  also  be 
mentioned  the  occasional  separation  of  bits  of  the  tumor  by  the  passage 
of  the  stomach-tube  in  cases  of  cancer  of  the  cardia.  The  eye  of  the 
tube  as  well  as  the  washings  from  the  stomach  should  be  carefully  exam- 
ined for  such  particles. 

The  habitual  absence  of  free  hydrochloric  acid  in  the  gastric  fluids  in 
dilatation  of  the  stomach  due  to  carcinoma  of  this  organ  was  noted  by 
Yon  der  Velden.^  He  found  in  eight  cases  of  dilatation  due  to  cancer 
of  the  pylorus  that  the  fluids  removed  by  the  stomach-pump  Avere  free 
from  hydrochloric  acid,  whereas  in  ten  cases  of  dilatation  due  to  other 
causes,  such  as  cicatrized  simple  ulcer  of  the  pylorus,  free  hydrochloric 
acid  was  only  temporarily  absent  from  the  gastric  juice.  Von  der  Veldcn 
therefore  attributes  to  the  presence  or  the  absence  of  free  hydrochloric  acid 
in  the  gastric  juice  in  these  cases  great  diagnostic  importance.  The  obser- 
vations which  have  followed  Von  der  Velden's  publication  are  not  yet  suffi- 
cient to  justify  us  in  drawing  positive  conclusions  in  this  matter.  Recently, 
KredeP  has  reported  from  Riegel's  clinic  seventeen  cases  of  simple  dilata- 
tion in  which  free  hydrochloric  acid  was  only  exceptionally  and  temporarily 
absent  from  the  gastric  fluids,  and  nineteen  cases  of  cancerous  dilatation  in 
which,  with  very  rare  exceptions,  free  hydrochloric  acid  was  continuous- 
ly absent.  Cases,  however,  have  been  observed  by  Ewald,  Seeman,  and 
others  in  which  free  hydrochloric  acid  has  been  found  in  stomachs  dilated 
from  gastric  cancer.  It  is  to  be  noted  that  free  hydrochloric  acid  is  absent 
from  the  stomach  in  other  conditions  than  in  gastrectasia  due  to  cancer ;  of 
which  conditions  the  most  important  are  fever,  amyloid  degeneration  of  the 
stomach  (Edinger),  and  some  cases  of  gastric  catarrh.  Free  hydrochloric 
acid  is  also  usually  absent  during  the  first  twenty  minutes  to  an  hour  after 
a  meal.  We  have. not  sufficient  information  as  to  the  presence  or  absence 
of  free  hydrochloric  acid  in  cases  of  gastric  cancer  without  dilatation  of 
the  stomach.  To  Von  der  Velden's  symptom  no  pathognomonic  value  can 
be  attached,  but  it  may  prove,  in  connection  with  other  symptoms,  an  aid 
in  diagnosis.  The  presumption  is  against  gastric  cancer  if  free  hydrochloric 
acid  be  found  continuously  in  a  dilated  stomach.  Less  importance  can  be 
attached  to  the  absence  of  free  hydrochloric  acid  unless  the  observa- 
tions extend  over  several  weeks  and  fever  and  amyloid  degeneration  are 
excluded. 

The  tests  for  free  hydrochloric  acid  are  most  satisfactorily  applied  to 
the  fluids  withdrawn  by  the  stomach-pump.  After  a  sufficient  quantity 
for  examination  has  been  withdrawn  the  syphon  process  may  be  substi- 

1  Deiitsches  Arch.  f.  klin.  Med.,  Bd.  23,  p.  369,  1879 
» Zeitschrift  /  klin.  Med.,  Bd.  6,  p.  592,  1884. 
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tuted.  Tests  may  also  be  applied  to  vomited  material,  although  here  the 
admixture  of  secretions  from  the  nose,  mouth,  and  throat  may  render  the 
results  less  conclusive.  Edinger's  method  of  swallowing  bits  of  sponge 
enclosed  in  gelatin  capsules  and  attached  to  a  string,  by  which  they  can 
be  withdrawn,  may  also  be  employed.  The  sponge  should  be  free  from 
sand,  deprived  of  alkaline  carbonates  by  hydrochloric  acid,  and  rendered 
perfectly  neutral  by  washing  in  distilled  water. 

For  clinical  purposes  the  most  convenient  tests  are  those  which  depend 
upon  certain  changes  in  color  produced  in  reagents  which  enable  us  to 
distinguish  inorganic  from  organic  acids.  In  the  gastric  juice  the  only 
inorganic  acid  which  comes  into  consideration  is  hydrochloric  acid,  anil 
the  most  important  organic  acid  is  lactic. 

1.  Saturated  aqueous  solutions  of  tropa}olin,  marked  in  the  trade  00 
(Von  Miller,  V.  d.  Velden).  The  solution  should  be  perfectly  clear  and 
of  a  lemon-yellow  color.  This  solution  is  colored  red  by  the  addition  of 
hydrochloric  acid  even  in  very  dilute  solution  (0.01  per  cent.).  A  similar 
change  in  color  is  produced  by  lactic  acid  in  somewhat  less  dilute  solution 
(0.06  per  cent.),  but  the  red  color  produced  by  lactic  acid  disappears  upon 
shaking  with  ether,  while  that  produced  by  hydrochloric  acid  remains, 
unless  the  acid  was  present  in  very  minute  quantity.  Tropaeolin  is  there- 
fore a  very  delicate  test  for  free  acid  in  general,  but  it  does  not  distinguish 
so  well  as  some  other  tests  hydrochloric  from  lactic  acid. 

2.  Aqueous  solution  of  methyl-violet  (an  aniline  dye)  in  the  strength 
of  0.025  per  cent.  (AYitz,  Maly).  The  solution  should  be  of  a  violet  color, 
and  in  a  test-tube  should  allow  the  light  to  pass  readily  through  it.  The 
addition  of  hydrochloric  acid  in  dilute  solution  changes  the  violet  to  ; 
blue  color,  in  stronger  solution  to  a  greenish  tint.  With  lactic  acid  iu 
stronger  solution  methyl-violet  gives  a  similar  but  less  distinct  reaction. 
!Methyl-violet,  while  a  less  delicate  test  than  tropseolin,  is  better  adapted 
for  distinguishing  hydrochloric  from  lactic  acid. 

3.  Ferric  chloride  and  carbolic  acid  test  (Uffelmann).  Mix  3  drops  of 
liquor  ferri  chloridi  (German  Pharmacopoeia,  specific  gravity  1482),  3 
drops  of  very  concentrated  solution  of  carbolic  acid,  and  20  ccm.  of  dis- 
tilled water.  The  addition  of  even  very  dilute  solutions  of  lactic  acid 
(0.05  per  cent.)  changes  the  amethyst-blue  color  of  this  test-fluid  to  a 
yellow  color,  with  a  shade  oi  green.  Dilute  solutions  of  hydrochloric 
acid  produce  a  steel-gray,  and  stronger  solutions  a  complete  decolorization 
of  the  fluid.  When  both  hydrochloric  and  lactic  acids  are  present  the 
effect  of  the  lactic  acid  predominates  unless  only  a  mere  trace  of  it  is 
])resent.  This  is  therefore  a  good  test  for  lactic  acid.  It  is  necessary  to 
prepare  the  test-fluid  fresh  each  time  before  using. 

4.  It  is  well  to  test  the  digestive  power  of  the  filtered  fluid  from  the 
stomach  by  suspending  in  the  fluid  a  floccule  of  wa.shed  fibrin  and  keep- 
ing the  fluid  at  a  temperature  of  about  100°  F.  If  free  hydrochloric 
acid  be  present  in  moderate  quantity,  in  a  short  time  the  fibrin  will  begin 
to  be  dissolved,  but  if  the  acidity  be  due  to  organic  acid  the  fibrin  will  be 
dissolved  very  slowly  or  not  at  all. 

In  applying  these  various  tests  the  fluids  from  the  stomach  should  be 
filtered  and  the  filtrate  used.  It  is  best  not  to  rely  upon  a  single  test, 
but  to  employ  them  in  combination.  The  fluids  may  be  mixed  iu  a  test- 
tubo.    The  reaction  is  sometimes  most  distinct  when  the  fluids  are  allowed 
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to  mingle  upon  a  white  porcelain  dish.  It  is  sometimes  of  advantage  to 
concentrate  the  mingled  fluids  by  evaporation.  The  fluid  obtained  by  the 
stomach-pump  five  or  six  hours  after  a  meal  is  the  most  suitable  for  diag- 
nostic tests.  The  presence  of  peptones  and  of  dissolved  albumen  makes 
the  tests  less  delicate  for  the  gastric  fluids  than  for  simple  aqueous  solu- 
tions of  the  acids.^ 

It  is  important  to  distinguish  between  the  slight  and  the  copious  hem- 
orrhages of  gastric  cancer. 

The  admixture  of  a  small  quantity  of  blood  with  the  vomit,  giving 
to  the  latter  the  so-called  cofiee-grounds  appearance,  is  a  very  common 
occurrence  in  gastric  cancer.  Melsenamesis,  as  the  vomiting  of  brown 
or  black  substance  resembling  coffee-grounds  is  called,  is  estimated  to 
occur  in  about  one-half  of  the  cases  of  cancer  of  the  stomach.  It  is 
observed  particularly  in  the  cachectic  stage,  in  which  it  is  not  rare  for 
some  brown  or  black  sediment  to  be  almost  constantly  present  in  the 
vomit.  The  brown  or  black  color  is  due  to  the  conversion  by  the  acids 
of  the  stomach  of  the  normal  blood-coloring  matter  into  dark-brown 
lisematin. 

The  presence  of  blood  in  the  vomited  matter  can  generally  be  recog- 
nized by  the  naked  eye.  By  the  aid  of  the  microscope  red  blood-corpus- 
cles, more  or  less  changed,  especially  decolorized  red  blood-corpuscles  (the 
so-called  shadows),  can  usually  be  detected.  Sometimes  only  amorphous 
masses  of  altered  blood-pigment  can  be  seen.  The  spectroscope  may  also 
be  employed,  in  which  alkaline  solutions  of  hsematin  produce  an  absorp- 
ti(ja-band  between  C  and  D,  usually  reaching  or  passing  D.  The  presence 
of  blood-coloring  matter  can  also  be  readily  detected  by  the  production  of 
hsemin  crystals.^  The  slight  hemorrhages  are  in  most  cases  the  result 
of  ulceration  of  the  cancer,  by  which  process  a  little  oozing  of  blood  from 
the  capillaries  is  produced. 

Copious  hemorrhages  from  the  stomach  are  not  common  in  gastric 
cancer.  They  occur  probably  in  not  over  12  per  cent,  of  the  cases 
(Lebert).  According  to  Lebert,  they  are  more  liable  to  occur  in  males 
than  in  females.  Blood  vomited  in  large  quantity  is  either  bright  red 
or  more  or  less  darkened  in  color  according  to  the  length  of  its  sojourn 
in  the  stomach.  Following  profuse  hsematemesis,  some  dark,  tarry  blood 
is  usually  passed  by  the  stools,  constituting  the  symptom  called  melaena 
Copious  hemorrhages  from  the  stomach  hasten  the  fatal  termination  and 
may  be  its  immediate  forerunner.  Cases  of  gastric  cancer  have  been 
reported  in  which  death  has  occurred  from  gastrorrhagia  before  there 
has  been  time  for  any  blood  to  be  either  vomited  or  voided  by  stool. 
As  might  naturally  be  expected,  patients  with  gastric  cancer  do  not 
usually  rally  as  readily  from  the  effects  of  gastric  hemorrhage  as  do 
most  patients  with  simple  ulcer.  Profuse  gastric  hemorrhage,  if  it  occur, 
is  most  common  in  the  late  stage  of  gastric  cancer,  but  I  have  known  a 

^  For  further  information  on  this  subject  consult  Von  der  Velden,  loc.  ciL;  Uffelmann, 
DeutHches  Arch.  f.  klin.  Med.,  Bd.  26,  p.  431 ;  Edinger,  ibid.,  Bd.  29,  p.  555 ;  and  Kredel, 
loc.  cit. 

'  Haemin  crystals  may  be  produced  by  boiling  in  a  test-tube  a  little  of  the  suspected 
fluid  or  sediment  with  an  excess  of  glacial  acetic  acid  and  a  few  particles  of  common 
salt.  After  cooling,  a  drop  from  the  lower  layers  will  show  under  the  microscope  the 
dark-brown  rhombic  crystals  of  hsemin  in  case  blood-coloring  matter  was  present  in  not 
too  minute  quantity. 
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case  of  cancer  of  the  stomach  in  which  copious  hsematemesis  was  the  first 
symptom,  with  the  exception  of  slight  dyspepsia.^ 

Profuse  hsematemesis  is  more  common  with  soft  cancers  than  with 
other  forms.  The  source  of  profuse  hemorrhage  is  in  some  large  vessel, 
eroded  by  the  ulcerative  process.  The  same  vessels  may  be  the  source] 
of  the  bleeding  as  have  been  enumerated  in  connection  with  gastric  ulcer. 
Cancers  situated  near  the  pylorus  or  on  the  lesser  curvature  are  the  most 
likely  to  cause  severe  hemorrhage. 

While  it  is  true  that  coffee-grounds  vomiting  is  most  common  in  can-j 
cer,  and  profuse  hsematemesis  is  most  common  in  ulcer  of  the  stomach,  it] 
is  important  to  remember  that  either  disease  may  be  attended  by  that  form] 
of  hemorrhage  which  is  most  common  in  the  other. 

Dysphagia  is  one  of  the  most  important  symptoms  of  cancer  of  the  cardia.^ 
Dysphagia  is  sometimes  one  of  the  first  symptoms  to  attract  attention,  but] 
it  may  not  appear  until  late  in  the  disease.    It  is  usually  accompanied  with  \ 
painful  sensations  near  the  xiphoid  cartilage  or  behind  the  sternum,  orj 
sometimes  in  the  pharynx.   The  sensation  of  stoppage  of  the  food  is  usual- 
ly felt  lower  down  than  in  ordinary  cases  of  stenosis  of  the  oesophagus.! 
Stenosis  of  the  cardia  can  be  appreciated  by  the  passage  of  an  oesophageal' 
bougie,  but  it  is  important  to  bear  in  mind  that  dysphagia  may  exist  in| 
cases  of  cancer  of  the  cardia  in  which  the  oesophageal  bougie  does  not 
reveal  evidence  of  stenosis.     Dysphagia  may  be  a  prominent  symptomj 
in  cancer  occupying  parts  of  the  stomach  remote  from  the  cardia.^     The] 
dysphagia  here  considered  is  not  likely  to  be  confounded  with  the  diffi- 
culty in  swallowing  which  is  due  to  weakness  or  to  aphthous  inflamma- 
tion of  the  throat  and  gullet,  which  oftien  attends  the  last  days  of  gastric] 
cancer. 

From  a  diagnostic  point  of  view  the  presence  of  a  tumor  is  the  mostj 
important  symptom  of  gastric  cancer.     In  the  absence  of  tumor  the  diag- 
nosis of  gastric  cancer  can  rarely  be  made  with  positiveness.     A  tumoi 
of  the  stomach  can  be  felt  in  about  80  per  cent,  of  the  cases  of  cancer  of  | 
the  stomach  (Brinton,  Lebert).     With  all  of  its  importance,  it  is  never-j 
theless  possible  to  exaggerate  the  diagnostic  value   of  this   symptom. 
It  is  by  no  means  always  easy  to  determine  whether  an  existing  tumoi 
belongs  to  the  stomach  or  not,  and  even  if  there  is  proved  to  be  a  tumoi 
of  the  stomach,  there  may  be  difficulty  in  deciding  whether  or  not  it  is  a ^ 
cancer.     Many  instances  might  be  cited  in  which  errors  in  these  respects j 
have  been  made  by  experienced  diagnosticians.     The  value  of  tumor  as 
a  diagnostic  symptom  is  somewhat  lessened  by  the  fact  that  it  often  does 
not  appear  until  comparatively  late  in  the  disease,  so  that  the  diagnosis 
remains  in  doubt  for  a  long  time.     It  is  to  be  remembered  also  that  tumor  j 
is  absent  in  no  less  than  one-fifth  of  the  cases  of  gastric  cancer. 

In  order  to  understand  in  what  situations  cancers  of  the  stomach  are  I 
likely  to  produce  palpable  tumors,  it  is  necessary  to  have  in  mind  certain  j 
points  concerning  the  situation  and  the  relations  of  this  organ. 

The  stomach  is  plarxjd  obliquely  in  the  left  hypochondrium  and  the 
epigastric  regions  of  the  abdomen,  approaching  the  vertical  more  nearly 

*  In  a  case  of  cancer  of  the  lesser  curvature  observed  by  Laborie  fatal  haematemeail 
occurred  before  there  had  been  any  distinct  symptoms  of  gastric  cancer  (Bouchut,  Nmiv^ 
Elements  de  la  Path,  gen.,  ed.  3,  p.  288). 

'  A  case  in  point  has  been  reported  by  J.  B.  S.  Jackson.  The  cancer  occupied  th< 
pyloric  region  (American  Journ.  of  ^fe/^.  SeL,  April,  1852,  p.  364 '». 
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than  the  horizontal  position.  The  mesial  plane  of  the  body  passes 
through  the  pyloric  portion  of  the  stomach,  so  that,  according  to 
Luschka,  five-sixths  of  the  stomach  lie  to  the  left  of  this  plane.  The 
most  fixed  part  of  the  stomach  is  the  cardiac  orifice,  which  lies  behind 
the  left  seventh  costal  cartilage,  near  the  sternum,  and  is  overlapped  by 
the  left  extremity  of  the  liver.  Tlie  pyloric  orifice  lies  usually  in  the 
sagittal  plane  passing  through  the  right  margin  of  the  sternum,  and  on  a 
level  with  the  inner  extremity  of  the  right  eighth  costal  cartilage.  The 
pylorus  is  less  fixed  than  the  cardia.  When  the  stomach  is  empty  the 
pylorus  is  to  be  found  in  the  median  line  of  the  body ;  when  the  stomach 
is  greatly  distended  the  pylorus  may  be  pushed  two  and  a  half  to 
three  inches  to  the  right  of  the  median  line.  The  pylorus  is  overlapped 
by  a  part  of  the  Uver,  usually  the  lobus  quadratus  or  the  umbilical  fissure. 
About  two-thirds  of  the  stomach  lie  in  the  left  hypochondrium  covered  in 
by  the  ribs,  and  to  the  left  and  posteriorly  by  the  spleen.  The  highest 
point  of  the  stomach  is  the  top  of  the  fundus,  which  usually  reaches  to 
the  left  fifth  rib.  The  lowest  point  of  the  stomach  is  in  the  convexity 
of  the  greater  curvature  to  the  left  of  the  median  line.  The  lower 
border  of  the  stomach  varies  in  position  more  than  any  other  part  of  the 
organ.  In  the  median  line  this  border  is  situated  on  the  average  about 
midway  between  the  base  of  the  xiphoid  cartilage  and  the  umbilicus, 
but  within  the  limits  of  health  it  may  extend  nearly  to  the  umbilicus. 
The  lesser  curvature  in  the  greater  part  of  its  course  extends  from  the 
cardia  downward  to  the  left  of  the  vertebral  column  and  nearly  parallel 
with  it.  The  lesser  curvature  then  crosses  to  the  right  side  on  a  level 
with  the  inner  extremity  of  the  eighth  rib,  and  in  the  median  line  lies 
about  tv/o  and  a  half  fingers'  breadth  above  the  lower  margin  of  the 
stomach.  The  lesser  curvature  and  the  adjacent  part  of  the  anterior 
surface  of  the  stomach  are  covered  by  the  left  lobe  of  the  liver. 

It  follows  from  this  description  that  only  the  lower  part  of  the  anterior 
surface  of  the  stomach  is  in  contact  with  the  anterior  abdominal  walls. 
This  part  in  contact  with  the  anterior  abdominal  walls  corresponds  to  a 
part  of  the  body  and  of  the  pyloric  region  of  the  stomach,  and  belongs  to 
the  epigastric  region.  The  remainder  of  the  stomach  is  covered  either 
by  the  liver  or  by  the  ribs,  so  that  in  the  normal  condition  it  cannot  be 
explored  by  palpation. 

It  is  now  evident  that  tumors  in  certain  parts  of  the  stomach  can  be 
readily  detected  by  palpation,  whereas  tumors  in  other  parts  of  the  organ 
can  be  detected  only  with  difficulty  or  not  at  all.  Cancer  of  the  cardia 
cannot  be  felt  by  palpation  of  the  abdomen  unless  the  tumor  extends 
down  upon  the  body  of  the  stomach.  Cancers  of  the  fundus,  the  lesser 
curvature,  and  the  posterior  wall  of  the  stomach  often  escape  detection  by 
palpation,  but  if  they  are  of  large  size  or  if  the  stomach  becomes  displaced 
by  their  growth,  they  may  be  felt.  Cancerous  tumors  of  the  anterior  wall 
or  of  the  greater  curvature  are  rare,  but  they  can  be  detected  even  when 
of  small  size,  unless  there  are  special  obstacles  to  the  physical  examination 
of  the  abdomen.  Cancerous  tumors  of  the  pylorus  can  be  made  out  by 
palpation  in  the  majority  of  cases  notwithstanding  the  overlapping  of 
this  part  by  the  liver.  The  pyloric  tumor  may  be  so  large  as  to  project 
from  beneath  the  ])order  of  the  liver,  or  the  hand  may  be  pressed  beneath 
this  border  so  that  the  tumor  can  be  felt,  or,  what  is  most  frequently  the 
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case,  the  weight  of  the  tumor  or  the  distension  of  the  stomach  drags  the 
pylorus  downward.  The  pylorus  may,  however,  be  so  fixed  by  adhesions 
underneath  the  liver,  or  the  liver  may  be  so  enlarged,  that  tumors  of  this 
part  cannot  be  reached  by  palpation. 

The  situation  in  which  cancerous  tumors  of  the  pylorus  can  be  felt 
varies  considerably.  The  usual  situation  is  in  the  lower  part  of  the  epi- 
gastric region,  a  little  to  the  right  of  the  median  line,  but  it  is  almost  as 
common  for  these  tumors  to  be  felt  in  the  umbilical  region,  and  it  is  not 
rare  for  them  to  appear  to  the  left  of  the  median  line.^  Brinton  states 
that  the  tumor  is  in  the  umbilical  region  more  frequently  in  the  female 
sex  than  in  the  male,  in  consequence  of  the  compression  exercised  by 
corsets.  Occasionally  pyloric  cancers  produce  tumors  in  the  right  hypo- 
chondrium.  Exceptionally,  pyloric  tumors  have  been  felt  as  low  as  the 
iliac  crest  or  even  in  the  hypogastric  region. 

Cancers  of  the  stomach  do  not  usually  attain  a  very  large  size.  Some- 
times they  form  visible  protuberances.  An  important  criterion  of  can- 
cerous tumors  of  the  stomach  is  their  gradual  increase  in  size  by  pro- 
gressive growth. 

The  consistence  of  cancerous  tumors  of  the  stomach  is  nearly  always 
hard,  as  appreciated  by  palpation  through  the  abdominal  walls.  The 
surface  of  the  tumor  is  usually  nodulated  or  irregular,  but  exceptionally 
it  is  smooth.  The  tumor  may  be  movable  or  not,  but  in  the  majority 
of  cases  it  is  rendered  immovable  by  adhesions.  Mobility  of  the  tumor, 
however,  does  not  exclude  the  presence  of  adhesions.  The  tumor  some- 
times follows  the  respiratory  movements  of  the  diaphragm,  especially 
when  it  is  adherent  to  this  structure  or  to  the  liver,  but  more  frequently 
the  tumor  is  not  affected  or  but  slightly  affected  by  the  movements  of  the 
diaphragm.  If  the  tumor  is  not  fixed  by  adhesions,  it  may  change  its 
position  somewhat  according  to  the  varying  degrees  of  distension  of  the 
stomach  or  in  consequence  of  pressure  of  intestine  distended  with  gas  or 
feces.  In  consequence  of  these  movements  or  of  an  overlying  distended 
colon  the  tumor  may  even  disappear  temporarily.  It  is  possible  that  the 
tumor  may  lessen  or  disappear  in  consequence  of  sloughing  of  the  growth.^ 
It  Ls  not  rare  for  a  certain  amount  of  pulsation  to  be  communicated  to  the 
growth  by  the  subjacent  aorta.  This  pulsation  is  most  common  with 
pyloric  tumors. 

The  percussion  note  over  the  tumor  is  usually  tympanitic  dulness. 
Sometimes  there  is  very  little  alteration  over  the  tumor  of  the  normal 
tympanitic  note  belonging  to  the  stomach  ;  on  the  other  hand,  exception- 
ally there  is  absolute  flatness  over  the  tumor. 

It  is  often  of  assistance  in  determining  that  a  tumor  belongs  to  the 
pylorus  to  find  dilatation  of  the  stomach.  An  abnormal  fulness  of  the 
epigastric  and  umbilical  regions  may  then  be  observed,  and  through  the 
abdominal  walls,  if  thin,  may  be  seen  the  peristaltic  movements  of  tlie 
stomach.  Other  signs  and  symptoms  aid  in  the  diagnosis  of  dilatation 
of  the  stomach,  and  will  be  described  in  connection  with  this  disease. 

^  According  to  Jackson  and  Tyson,  pyloric  cancers  are  felt  more  frequently  to  the  left 
than  to  the  right  of  the  median  line. 

'  Symptoms  which  have  been  considered  as  diagnostic  of  sloughing  of  stenosing  cancers 
of  the  pylorus  are  diminution  in  the  size  of  the  tumor,  alleviation  of  the  vomiting,  hem- 
orrhage, replacement  of  obstinate  constipation  by  diarrhoeal  stools  which  often  contain 
blood,  increased  pain  after  eating,  and  rapid  progress  of  cachexia. 
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It  is  to  be  noted  that  what  one  takes  to  be  the  primary  tumor  of  the 
stomach  is  not  so  very  rarely  a  secondary  cancerous  mass  in  the  stomach 
or  in  adjacent  lymph-glands  or  in  the  peritoneum.  Such  nodules  may 
also  increase  the  apparent  size  of  the  original  tumor.  As  has  been  pointed 
out  by  Kosenbach/  spasm  of  the  muscular  coat  near  a  cancer  or  an  ulcer 
of  the  stomach  may  produce  a  false  tumor  or  enlarge  a  real  tumor. 

The  cancer,  instead  of  appearing  as  a  circumscribed  tumor,  may  infil- 
trate diffusely  the  gastric  walls,  and  so  escape  detection.  When  the 
greater  part  or  the  whole  of  the  stomach  is  the  seat  of  this  diffuse  can- 
cerous infiltration,  a  sense  of  abnormal  resistance  may  be  appreciated  by 
palpation  in  the  epigastric  region.  In  these  cases  the  stomach  is  often 
much  shrunken  in  size.  The  outlines  of  the  thickened  organ  can  some- 
times be  made  out,  but  the  physical  signs  do  not  suffice  for  the  diagnosis 
of  cancer. 

With  cancer  of  the  cardia  there  is  usually  more  or  less  atrophy  of  the 
stomach,  which  is  manifested  by  sinking  in  of  the  epigastric  region. 

Sometimes  the  tumor  eludes  discovery  on  account  of  special  obstacles 
to  the  physical  examination  of  the  abdomen,  such  as  a  thick  layer  of  fat 
in  the  abdominal  walls  or  a  large  quantity  of  ascitic  fluid.  Every  aid  in 
the  physical  examination  of  the  abdomen  should  be  resorted  to.  The 
patient  should  be  examined  while  lying  on  his  back  with  the  utmost  pos- 
sible relaxation  of  the  abdominal  walls.  If  necessary,  he  should  also  be 
examined  while  standing  or  in  the  knee-elbow  position.  Sometimes  a 
deep  inspiration  will  force  down  a  previously  concealed  tumor.  The 
emptying  of  a  dilated  stomach  by  means  of  a  stomach-tube  will  some- 
times bring  to  prominence  a  gastric  tumor. 

The  inflation  of  the  stomach  by  the  development  in  it  of  carbonic  acid 
gas  may  render  valuable  assistance  in  the  diagnosis  of  tumors  of  this 
organ  and  of  surrounding  parts.  This  method  has  been  recommended  by 
W.  Ph.  H.  Wagner  among  others,  and  especially  by  Rosenbach.^  From 
20  to  30  grains  of  bicarbonate  of  soda  and  from  15  to  20  grains  of  tar- 
taric acid  may  be  introduced  into  the  stomach.  The  soda,  dissolved  in 
lukewarm  water,  may  be  given  first  and  followed  by  the  acid  in  solution, 
or,  better,  the  mixed  powders  may  be  swallowed  in  the  dry  state  and  fol- 
lowed by  a  tumblerful  of  water.  Some  persons  require  a  larger  quantity 
of  the  powder  in  order  to  inflate  the  stomach.  Occasionally  the  introduc- 
tion of  the  effervescing  powder  fails  to  produce  any  appreciable  distension 
of  the  stomach.  This  negative  result  may  be  due  to  the  escape  of  the  gas 
into  the  intestine  in  consequence  of  incontinence  of  the  pylorus — a  con- 
dition which  Ebstein^  has  observed  and  described  especially  in  connection 
with  pyloric  cancer.  When  this  pyloric  insufficiency  exists  the  resulting 
tympanitic  distension  of  the  intestine  is  a  hindrance  to  palpation  of 
tumors  of  the  stomach.  Failure  to  secure  distension  of  the  stomach  is 
not  always  due  to  this  cause.  It  may  be  necessary  to  make  repeated 
trials  of  the  effervescing  mixture.  It  is  well  to  have  a  stomach-tube  at 
hand  to  evacuate  the  gas  if  this  should  cause  much  distress. 

In  some  respects  simpler  and  more  easily  controlled  is  the  method  of 

^  Deutsche  med.  Wochenschr.,  1882,  p.  22. 

'  W.  Ph.  H.  Wagner,  Ueber  die  Percussion  des  Magens  nach  Avftreibung  mit  Kohlensaure^ 
Marburg,  1869 ;  O.  Kosenbach,  Deutsche  med.  Wochenschr.,  1882,  p.  22. 
'  W.  Ebstein,  Volhmann^s  Samml.  klin.  Vortrdge,  No.  155. 


550  CANCER  OF  THE  STOMACH. 

distending  the  stomach  by  injecting  air  into  it  through  a  st(  mach-tube, 
as  recommended  by  Runeberg.^  For  this  purpose  the  balloon  of  a  Rich- 
ardson's spray  apparatus  may  be  attached  to  a  soft-rubber  stomach-tube. 
In  this  -way  the  desired  quantity  of  air  can  be  introduced  and  at  any  time 
allowed  to  escape  through  the  tube. 

When  the  stomach  has  been  inflated  the  contours  of  tumors  of  the 
pylorus  often  become  surprisingly  distinct  in  consequence  of  the  changes 
in  the  position  and  the  shape  of  the  stomach.  When  the  tumor  is  fixed 
by  adhesions,  it  may  be  possible  to  follow  the  contours  of  the  stomach 
into  those  of  the  tumor.  False  tumors  produced  by  spasm  of  the  muscu- 
lar walls  of  the  stomach  may  be  made  to  disappear  by  this  distension  of 
the  organ.  This  procedure  enables  one  to  distinguish  between  tumors 
behind  and  those  in  front  of  the  stomach,  as  the  former  become  indistinct 
or  disappear  when  the  stomach  is  inflated.  By  bringing  out  the  contours 
of  the  stomach  the  relations  of  the  tumor  to  surrounding  organs  may  be 
rendered  for  the  first  time  clear.  Assistance  in  diagnosis  may  also  be 
afforded  by  distension  of  the  colon  with  water  or  with  gas  or  with  air, 
per  rectum,  in  order  to  determine  the  course  of  the  colon  and  its  relations 
to  abdominal  tumors  (Mader,  Ziemssen,  Runeberg).  A  manifest  contra- 
indication to  distension  of  the  stomach  or  of  the  colon  with  gas  exists  if 
there  is  a  suspicion  that  the  coats  of  these  parts  are  so  thinned  by  ulcera- 
tion that  they  might  rupture  from  the  distending  force  of  the  gas.  There 
have  been  no  cases  recorded  where  such  an  accident  has  happened. 

Only  in  exceptional  cases  are  the  bowels  regular  throughout  the  course 
of  gastric  cancer.  Constipation  is  the  rule,  and  not  infrequently  there  is 
obstinate  constipation.  This  is  to  be  expected  when  the  patient  eats  little 
and  vomits  a  great  deal,  or  when  there  is  stenosis  of  the  pylorus.  In 
cancer,  as  in  many  other  diseases  of  the  stomach,  the  peristaltic  move- 
ments of  the  intestine  are  inclined  to  be  sluggish. 

Occasional  diarrhoea  is  also  common  in  gastric  cancer,  being  present, 
according  to  Tripier,^  at  some  period  or  other  in  over  one-half  the  cases. 
Constipation  often  gives  place  to  diarrhoea  during  the  last  months  or  dur- 
ing the  last  days  of  life.  In  other  periods  of  the  disease  diarrhoea  not 
infrequently  alternates  with  constipation.  In  rare  cases  diarrhoea  is  an 
early  symptom,  and  it  may  be  present  exceptionally  throughout  the 
greater  part  of  the  disease.  The  irritation  of  undigested  food  sometimes 
explains  the  diarrhoea.  When  diarrhoea  is  persistent  there  probably 
exists  catarrhal  inflammation  of  the  large  intestine,  or  in  some  instances 
there  may  be  diphtheritic  and  ulcerative  inflammation  of  the  colon, 
causing  dysenteric  symptoms  during  the  last  stages  of  cancer  of  the 
stomach. 

Black  stools  containing  altered  blood  occur  for  some  days  aft^r  profuse 
gastric  hemorrhage.  It  is  important  to  examine  the  stools  for  blood,  as 
bleeding  may  occur  from  cancer  of  the  stomach  without  any  vomiting  of 
blood. 

There  is  no  change  in  the  urine  characteristic  of  gastric  cancer.  Deposits 
of  urates  are  not  uncommon.  If  there  be  profuse  vomiting  or  frequont 
washing  out  of  the  stomach,  the  urine  often  becomes  alkaline  from  fixed 

^  J.JV.  Runeberg,  Deutuches  Arch.f.  kl.  Mtd.,  Bd.  34,  p.  460,  1884. 
*  "  Etude  clinique  sur  la  Diarrh^e  dans  le  Cancer  de  rEstomac,"  Lyon  Mid.,  1881. 
Noe.  40,  41,  42. 
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alkali.^  The  amount  of  urea  is  diminished  in  consequence  of  the  slight 
activity  of  the  nutritive  processes  of  the  body.  Rommelaere  attaches 
unmerited  diagnostic  importance  to  this  diminution  of  urea.  A  simi- 
lar diminution  of  urea  occurs  in  other  like  states  of  depressed  nutri- 
tion. 

Albuminuria  does  not  belong  to  the  history  of  gastric  cancer,  although 
a  small  quantity  of  albumen  may  be  present  in  the  urine  as  in  other 
anaemic  and  cachectic  conditions.  A  larger  quantity  of  albumen  may  be 
due  to  parenchymatous  and  fatty  degeneration  of  the  kidney  or  to  chronic 
diffuse  nephritis,  which  are  infrequent  but  recognized  complications  of 
gastric  cancer.  There  is  often  an  excess  of  indican  in  the  urine,  to  which, 
however,  no  diagnostic  significance  can  be  attached. 

The  urine  in  gastric  cancer  sometimes  contains  an  excess  of  aceton,  or 
at  least  of  some  substance  which  yields  aceton  upon  the  application  of 
various  tests.  This  so-called  acetonuria  is  present  without  any  symptoms 
referable  to  it,  so  far  as  we  laiow.  Allied  to  this  so-called  acetonuria  is 
that  condition  of  the  urine  in  which  it  is  colored  burgundy-red  upon  the 
addition  of  ferric  chloride  in  solution  (Gerhardt^s  reaction).  It  is  not 
positively  known  what  substance  imparts  this  last  reaction  to  the  urine. 
V.  Jaksch,  who  has  studied  the  subject  industriously,  believes  that  the 
red  coloring  substance  is  diacetic  acid,  and  he  proposes  to  call  the  con- 
dition diaceturia.  Fresh  urine,  which  shows  in  a  marked  degree  Ger- 
hardt's  reaction,  often  has  a  peculiar  aromatic,  fruity  odor,  as  has  also  the 
expired  air.  Gerhardt's  reaction  has  been  studied  mostly  in  diabetic 
urine,  but  it  occurs  sometimes  in  cases  of  gastric  cancer  and  in  a  variety 
of  diseases.  This  so-called  diaceturia  may  be  associated  with  a  peculiar 
form  of  coma,  but  it  is  oftener  observed  without  any  symptoms  referable 
to  it^  (see  page  555). 

Disorders  of  nutrition  embrace  an  important  group  of  symptoms,  such 
as  loss  of  flesh  and  strength,  impoverished  blood,  and  cachectic  color  of 
the  skin.  Emaciation  and  debility  are  sometimes  the  first  symptoms  of 
gastric  cancer  to  attract  attention,  and  often  the  first  symptoms  to  arouse 
anxiety.  More  frequently  these  symptoms  of  disordered  nutrition  first 
appear  after  dyspeptic  ailments  or  pain  have  existed  for  several  weeks  or 
months.     It  may  aid  in  the  diagnosis  of  gastric  cancer  to  weigh  the  patient 

^  According  to  Quincke,  when  the  acid  in  the  stomach  is  not  hydrochloric  acid,  but 
organic  acid  resulting  from  fermentation,  then  vomiting  and  washing  out  the  stomach  do 
not  reduce  the  acidity  of  the  urine  {Zeitschrij't  f.  klin.  Med.,  Bd.  7,  Suppl.  Heft,  p.  25). 

^  The  various  tests  for  aceton  in  the  urine  are  not  altogether  satisfactory.  They  are  to 
be  found  in  an  article  by  Von  Jaksch  in  the  Zeitschrift  f.  klin.  Med.,  Bd.  viii.  p.  115.  For 
English  readers  a  good  abstract  of  an  article  by  Penzoldt  on  these  tests  and  on  acetoniemia 
in  general  is  to  be  found  in  The  Medical  News  of  Philadelphia,  Aug.  9,  1884,  p.  162,  but 
this  does  not  consider  the  corrections  and  additions  to  be  found  in  V.  Jaksch's  article  cited 
above.  Acetonuria  has  been  observed  especially  in  diabetes  mellitus,  fevers,  carcinoma, 
and  dyspepsia. 

The  substance  which  produces  Gerhardt's  reaction  is  to  be  distinguished  from  other 
substances  which  may  be  present  in  the  urine  and  give  a  red  color  with  ferric  chloride- 
first,  by  the  fact  that  boiling  the  urine  in  a  test-tube  for  five  or  six  minutes  destroys  the 
first-named  substance,  or  causes  the  red  color  to  disappear  in  case  this  has  been  produced 
by  ferric  chloride ;  and,  secondly,  by  the  fact  that  ether  extracts  the  substance  from  acid- 
ified urine,  and  that  the  red  color  produced  in  the  ether  extract  by  ferric  chloride  (it  may 
be  necessary  to  first  neutralize  the  acid)  fades  away  in  the  course  of  a  few  days  (V.  Jaksch, 
Zeit'^chrift  f.  Heilkunde,  Bd.  iii.  p.  17).  Urines  wliich  respond  to  Gerhardt's  reaction  in  a 
marked  degree  yield  aceton  on  distillation,  but  aceton  or  an  aceton-yielding  substance  may 
be  present  in  considerable  quantity  without  response  of  the  urine  to  Gerhardt's  test. 
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from  time  to  time,  as  carcinoma  is  generally  attended  by  progressive  losb 
of  weight. 

The  patient  frequently  becomes  morose  and  depressed  in  spirits.  His 
strength  fails,  sometimes  disproportionately  to  the  loss  of  flesh.  There  is 
no  disease  in  which  emaciation  becomes  more  extreme  than  in  cases  of 
gastric  cancer. 

In  many  cases  profound  anaemia  develops,  and  sometimes  in  such  a 
degree  that  this  symptom  cannot  be  regarded  always  as  simply  co-ordinate 
with  the  other  disorders  of  nutrition,  but  is  to  be  regarded  rather  as  an 
evidence  of  some  special  disturbance  of  the  blood-forming  organs.  The 
blood  may  present  the  same  changes  as  are  observed  in  pernicious  antemia, 
such  as  extreme  reduction  in  the  number  of  red  blood-corpuscles  (to  one 
million  or  even  half  that  number  in  a  cubic  millimeter)  and  manifold 
deformed  shapes  of  the  corpuscles  (poikilocytosis).  In  extreme  cases  tlie 
proportion  of  haemoglobin  in  the  blood  may  be  reduced  to  50  or  60  per 
cent,  of  the  normal  quantity.^  There  is  occasionally  a  moderate  increase 
in  the  number  of  white  blood-corpuscles.  In  one  case  of  gastric  cancer  I 
observed  a  leucocytosis  in  which  there  was  one  white  to  twenty  red  blood- 
corpuscles  without  enlargement  of  the  spleen.^ 

To  the  pallor  of  anaemia  is  added  often  a  faded  yellowish  tint  of  the 
skin  which  is  considered  characteristic  of  the  cancerous  cachexia.  At 
the  same  time,  the  skin  is  frequently  dry  and  harsh,  and  may  present 
brownish  spots  (chloasma  cachecticorum).  The  pallid  lips,  the  pale 
greenish-yellow  color  of  the  face,  the  furrowed  lines,  and  the  pinched 
and  despondent  expression  make  up  a  characteristic  physiognomy,  which, 
however,  is  neither  peculiar  to  gastric  cancer  nor  present  in  all  cases  of 
the  disease.  There  is  no  cachectic  appearance  which  is  pathognomonic 
of  cancer ;  and  in  this  connection  it  is  well  to  note  that  there  are  cases 
of  gastric  ulcer,  and  particularly  of  non-cancerous  stenosis  of  the  pylorus, 
in  which  all  of  the  symptoms  described  as  peculiar  to  the  cancerous 
cachexia  are  met  with.  Nevertheless,  the  weight  of  these  symptoms 
the  diagnosis  of  gastric  cancer  should  not  be  underestimated.  There  is 
no  disease  in  which  profound  cachectic  symptoms  so  frequently  and  so 
rapidly  develop  as  in  gastric  cancer. 

The  profound  nutritive  disturbances  of  gastric  cancer  are  referable 
partly  to  the  cancer  as  such,  and  partly  to  the  impairment  of  the  func- 
tions of  the  stomach.  It  is  impossible  to  separate  the  effects  of  these  two 
sets  of  causes,  and  distinguish,  as  some  have  done,  a  cachexia  of  cancer 

^  The  granular  disintegrating  corpuscles  (Zerfallskorperchen  of  Riess)  may  also  be 
found  in  the  blood  in  considerable  number.  Leichtenstern  has  observed  that  toward  the 
end  of  life  the  relative  proportion  of  haemoglobin  in  the  blood  may  be  increased,  some- 
times rapidly,  and  may  even  exceed  the  normal  limit.  This  is  due  to  concentration  of 
the  blood  in  consequence  of  the  loss  of  water.  In  such  cases  the  tissues  appear  abnormally 
dry  and  the  blood  thick  and  tarry  at  the  autopsy  {Ziemssen^s  Handb.  d.  spec.  Path.  u. 
Tfierap.,  Bd.  viii.  Ite  Halfte,  p.  344). 

It  seems  to  me  proper  to  distinguish  two  kinds  of  anaemia  in  gastric  cancer — a  simple 
anaemia,  which  is  present  in  the  majority  of  cases,  and  can  be  explained  by  the  develop- 
ment of  the  cancer  and  the  disturbance  of  the  gastric  functions ;  and  a  pernicious  anaemia, 
which  is  present  only  in  exceptional  cases,  and  has  the  typical  symptoms  of  progressive 
pernicious  anaemia. 

'  In  a  case  of  large  medullary  cancer  of  the  stomach  reported  by  H.  Maver  there 
one  white  to  fifty  red  blood-corpuscles.  The  spleen  was  not  enlarged  (Bayer,  AerzU. 
InteUigemblatt,  1870,  No.  21).  A  similar  case  is  related  by  Lebert,  in  which,  however, 
the  spleen  was  enlarged  {op.  cit.,  p.  481). 
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and  a  cachexia  of  inanition.  It  is  the  combination  of  these  causes  which 
renders  the  cachexia  of  cancer  of  the  stomach  so  common,  so  rapid  in  its 
development,  and  so  profound  as  compared  with  that  of  cancer  in  other 
situations.  The  relation  of  cancer  in  general  to  cachexia  need  not  here 
be  discussed,  save  to  say  that  there  is  the  best  ground  for  believing  that 
the  cachexia  is  directly  dependent  upon  the  growth  and  metamorphoses 
of  the  primary  cancer  and  its  metastases,  and  that  there  is  not  reason  to 
assume  any  dyscrasia  antedating  the  cancerous  formation. 

While  the  failure  of  the  general  health  and  the  gastric  symptoms  in 
general  develop  side  by  side,  it  is  especially  significant  of  gastric  cancer 
when  the  symptoms  of  impaired  nutrition  are  more  pronounced  than  can 
be  explained  by  the  local  gastric  disturbance.  When,  however,  as  some- 
times happens,  gastric  symptoms  are  absent  or  no  more  than  can  be 
explained  by  anaemia  and  marasmus,  then  in  the  absence  of  tumor  a  posi- 
tive diagnosis  is  impossible.  Such  cases  of  gastric  cancer  during  life 
often  pass  for  essential  or  pernicious  anaemia.  Otherwise,  unexplained 
symptoms  of  anaemia  with  emaciation  and  debility,  particularly  in  elderly 
people,  should  lead  to  a  careful  search  for  gastric  cancer. 

Finally,  it  is  necessary  to  add  that  there  are  exceptional  cases  of  gastric 
cancer  in  which  there  is  no  emaciation,  and  in  which  the  general  health 
appears  to  be  astonishingly  well  preserved.  In  most  of  these  cases 
death  occurs  either  from  some  accident  of  the  disease  or  from  some 
complication. 

Slight  or  moderate  oedema  about  the  ankles  is  a  common  symptom  dur- 
ing the  cachectic  stage  of  gastric  cancer.  This  oedema  is  due  to  hydrae- 
mia.  This  cachectic  dropsy  in  rare  cases  becomes  excessive  and  leads  tc 
anasarca,  with  serous  effusion  in  the  peritoneal,  pleural,  and  pericardial 
sacs.  Such  cases  are  liable  to  be  mistaken  for  heart  disease,  particularly 
as  a  haemic  murmur  often  coexists,  or  for  Bright's  disease.  Ascites  may 
be  the  result  not  only  of  hydraemia,  but  also  of  cancerous  peritonitis  or 
of  pressure  on  the  portal  vein  by  cancer.  Many  cases  of  gastric  cancer 
associated  with  ascites  have  been  falsely  diagnosed  as  cirrhosis  of  the 
liver,  and  sometimes  the  distinction  is  extremely  difficult  or  impos- 
sible. 

During  the  greater  part  of  the  disease  the  pulse  is  usually  normal ; 
toward  the  end  it  is  not  infrequently  rapid,  small,  and  compressible.  In 
consequence  of  weakness  and  anaemia  any  exertion  may  suffice  to  increase 
the  frequency  of  the  pulse,  and  may  induce  palpitation  of  the  heart  and 
syncope. 

As  might  be  expected  as  the  result  of  anaemia,  haemic  murmurs  in  the 
heart  and  blood-vessels  are  not  rare  in  gastric  cancer. 

Epigastric  pulsation  is  often  very  prominent  in  cases  of  gastric  cancer, 
as  it  may  be  in  various  other  conditions.  This  pulsation  is  sometimes  of 
a  paroxysmal  nature. 

Venous  thrombosis  is  not  a  rare  complication  in  the  last  stages  of  gas- 
tric cancer.  It  is  most  common  in  the  femoral  and  saphenous  veins,  and 
is  rapidly  followed  by  painful  oedematous  swelling  of  the  affected  extrem- 
ity. Thrombosis  of  the  subclavian  and  axillary  veins  is  much  less  fre- 
quent. When  it  occurs  there  are  the  same  symptoms  of  phlegmasia  alba 
dolens  in  the  upper  extremity  as  have  been  mentioned  for  the  lower. 
Lebert  has  recorded  a  case  of  thrombosis  of  the  right  external  jugular 


554  CANCER   OF  THE  STOMACH. 

vein/  The  thrombosis  is  the  result  of  marasmus,  and  therefore  may 
occur  in  other  gastric  diseases  besides  gastric  cancer,  so  that  this  symp- 
tom has  not  all  the  diagnostic  importance  for  gastric  cancer  claim^  by 
Trousseau.  Being  an  evidence  of  great  weakness  of  the  circulation, 
marantic  thrombosis  in  cancer  of  the  stomach  is  of  grave  pro2:nostic 
import. 

The  temperature  is  often  normal  throughout  the  course  of  gastric  can- 
cer. Febrile  attacks,  however,  are  not  uncommon  in  this  disease.  Ele- 
vation of  temperature  may  occur  without  any  complication  to  explain  it. 
During  the  second  half  of  the  disease  there  may  be  either  irregular 
febrile  attacks  or  a  more  continuous  fever,  which  is,  however,  usually  of 
a  light  grade,  the  temperature  not  generally  exceeding  102°.  Slight 
chills  may  be  experienced.  Lebert  describes  a  light  and  a  hectic  car- 
cinomatous fe\  er. 

There  may  be  subnormal  temperature  with  collapse  during  the  last 
days  of  life,  and  in  general  anaemia  and  inactivity  of  nutritive  processes 
tend  to  produce  a  low  temperature. 

Dyspnoea  on  slight  exertion  may  be  present  in  gastric  cancer  as  a  result 
of  anaemia  or  of  fatty  heart.  In  a  few  cases  of  gastric  cancer  have  been 
observed  symptoms  pointing  to  a  reflex  vagus  neurosis,  such  as  parox- 
ysms of  dyspnoea,  oppression  in  the  chest,  and  palpitation  of  the  heart, 
but  these  symptoms  are  less  common  in  gastric  cancer  than  in  some  other 
diseases  of  the  stomach.  Watson^  relates  a  case  of  gastric  cancer  in 
which  increasing  dyspnoea  and  palpitation  were  such  prominent  symp- 
toms that  he  was  led  to  diagnose  fatly  heart  with  portal  congestion  as 
the  sole  trouble.  At  the  autopsy  the  heart  and  lungs  were  found  healthy, 
but  there  was  extensive  cancer  of  the  greater  curvature  of  the  stomach. 
He  subsequently  ascertained  that  there  had  been  symptoms  pointing  to 
gastric  disease. 

The  various  complications  of  gastric  cancer  which  affect  the  respiratory 
organs  will  be  considered  later. 

Depression  of  spirits,  lack  of  energy,  headache,  neuralgia,  sleepless- 
ness, and  vertigo  are  functional  nervous  disturbances  which  are  often 
the  result  of  disordered  digestion  from  whatever  cause,  and  are  therefore 
not  uncommon  in  gastric  cancer.  The  theory  that  these  symjitoms  are 
due  to  the  absorption  of  noxious  substances  produced  in  the  stomach  and 
intestine  by  abnormal  digestive  processes  is  plausible,^  and  more  intel- 
ligible than  reference  to  some  undefined  sympathy  between  the  digestive 
organs  and  the  nervous  system. 

The  intelligence  is  generally  not  impaired  in  the  course  of  gastric 
cancer. 

Considerable  interest  belongs  to  coma  as  a  symptom  of  cancer  of  the 
stomach,  and  more  particularly  to  the  occurrence  of  coma  with  the 
peculiar  characters  which  have  been  described  by  Kussmaul  as  distin- 
guishing diabetic  coma.*  The  most  distinctive  feature  in  KussmauFa 
group  of  symptoms  is  the  accompaniment  of  the  coma  by  a  peculiar 

»  Op.  cit.,  p.  394. 

'  Sir  T.  Watson,  Lectures  on  the  Pnnciples  and  Practice  of  Physic,  vol.  ii.  p.  471, 
Philada.,  1872. 
'  This  theory  is  elaborated  by  Senator  ( "  Ueber  Selbstinfection  durch  abnorme  Zerseti- 
jsvorgiinge,  etc.,"  2kLtschri/t  J.  klin.  Med.,  Bd.  7,  p.  235). 
Deutsches  Arch.  /.  klin.  Med.,  Bd.  14,  p.  1. 


SYMPTOMATOLOGY.  555 

dyspnoea  in  which,  without  evidence  of  disease  ot  the  lungs  or  air-pas- 
sages, the  respirations  are  strong  and  deep  and  often  attended  with  a 
groaning  sound  in  expiration.  The  breathing  is  either  normal  in  fre- 
quency or  oftener  moderately  increased.  The  pulse  is  usually  small  and 
frequent.  The  temperature  is  not  much  elevated,  and  sometimes  is  much 
below  the  normal.  Sometimes  the  coma  is  preceded  by  a  period  of  excite- 
ment, with  restlessness,  and  perhaps  with  screaming.  Gerhardt's  reaction 
in  the  urine  may  or  may  not  be  present.  When  it  is  present  in  a  marked 
degree  there  is  often  an  aromatic,  chloroform-like  odor  to  the  breath  and 
to  the  fresh  urine.  The  patient  may  come  out  of  the  coma,  but  in  the 
vast  majority  of  cases  the  coma  terminates  fatally. 

It  is  now  known  that  this  dyspnoeic  coma  is  not  confined  to  diabetes 
mellitus,  but  that  it  occurs  also  in  gastric  cancer  and  in  various  other 
diseases.^  Its  occurrence  in  gastric  cancer  is  rare.  In  this  disease  it  does 
not  usually  appear  until  anaemia  is  far  advanced,  but  it  may  occur  in 
cases  of  cancer  in  which  the  patient's  general  health  and  nutrition  are 
still  fairly  good.  I  recently  made  the  post-mortem  examination  of  an 
elderly  man,  fairly  well  nourished,  who  was  found  in  the  streets  comatose 
and  brought  in  this  condition  to  Bellevue  Hospital,  where  he  died  in 
about  twelve  hours.  While  in  the  hospital  his  breathing  was  increased 
in  frequency,  forcible,  and  deep.  His  temperature  was  normal.  The 
urine  contained  a  small  quantity  of  albumen,  but  no  sugar.  No  previous 
history  could  be  obtained.  Ursemic  coma  was  suspected.  At  the  autopsy 
was  found  a  large,  soft,  ulcerated  cancer  of  the  lesser  curvature  and  pos- 
terior wall  of  the  stomach  near  the  pylorus.  The  kidneys,  brain,  heart, 
and  other  organs  were  essentially  healthy. 

We  possess  no  satisfactory  explanation  of  this  form  of  coma.  In  dia- 
betes it  is  considered  to  be  due  to  the  presence  in  the  blood  of  some 
intoxicating  agent.  For  a  time  this  agent  was  thought  to  be  aceton ;  it 
is  now  believed  by  Von  Jaksch  to  be  diacetic  acid.  Much  stress  has 
been  laid  upon  the  aromatic,  fruity  odor  of  the  breath  and  of  the  fresh 
urine,  and  upon  the  presence  of  some  substance  in  the  urine  which 
imparts  to  it  a  burgundy-red  color  upon  the  addition  of  liquor  ferri  chlo- 
ridi  (Gerhardt's  reaction.  See  changes  in  the  urine,  page  551).  Although 
the  whole  aceton  question  is  at  present  in  a  very  confused  state,  there  is 
no  proof  that  aceton  or  its  allies  possesses  the  toxic  properties  assumed  by 
this  theory  ;^  and  it  is  certain  that  dyspnoeic  coma  may  occur  in  diabetes 
and  in  other  diseases  without  the  presence  of  Gerhardt's  reaction  in  the 
urine.  It  is  also  true  that  this  reaction  often  occurs  without  any  clinical 
symptoms  referable  to  it.     Riess  and  Senator  believe  that  in  non-diabetic 

^  Von  Jaksch  was  the  first  to  describe  this  form  of  coma  in  cancer  of  the  stomach 
(  Wien.med.  Wochenschr.,  1883,  pp.  473,  512).  He  adopted  the  term  coma  carcinomatosum, 
and  more  recently  coma  diaceticum.  L.  Kiess  has  reported  seventeen  cases  of  this  coma 
occurrinc:  in  a  variety  of  diseases,  such  as  pernicious  anjemia,  gastric  cancer,  gastric  ulcer, 
tubercuhjsis,  which  all  had  in  common  profound  ansemia.  He  proposes  the  term  dysp- 
noeic coma  (Zeitschrift  f.  klin.  Med.,  Bd.  7,  Suppl.  Heft,  p.  34,  1884).  Senator  has 
described  two  cases  of  gastric  cancer  with  this  coma.  He  uses  the  terms  dyscrasic  coma 
and  Kussmaul's  group  of  symptoms  [ihid.,  Bd.  7,  p.  235).  In  the  cases  described  by 
Litten  under  the  name  coma  dyspepticum,  dyspnoea  was  absent,  but  Gerhardt's  reaction 
in  the  urine  was  present.  In  Litten's  cases  structural  disease  of  the  stomach  was  not 
supposed  to  be  present.  The  patients  recovered  from  the  coma  iihid.,  Suppl.  Heft, 
p.  81). 

2  Frericlis,  Zeitschrift  f.  klin.  Med.,  Bd.  6,  p.  3. 
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cases  anaBinia  is  the  most  important  factor  iu  the  production  of  this 
coma.^ 

Coma,  probably  belonging  to  this  same  variety,  may  occur  in  gastric 
cancer  without  the  peculiar  dyspnoea  which  has  been  described.  There 
is  reason  to  believe  that  this  dyspnoea  is  not  a  necessary  symptom  of  the 
so-called  diabetic  coma. 

Chronic  Bright's  disease  terminating  with  uraemic  coma  is  an  occasional 
but  not  frequent  complication  of  gastric  cancer. 

Coma  and  other  cerebral  symptoms  may  be  produced  by  secondary 
cancerous  tumors  in  the  brain. 

Stupor  deepening  into  coma  may  develop  during  the  often-prolonged 
death-agony  of  gastric  cancer. 

The  distribution,  origin,  and  frequency  of  cancerous  growths  secondary 
to  gastric  cancer  are  most  conveniently  considered  under  Pathological 
Anatomy.  Symptoms  referable  to  certain  localizations  of  these  secondary 
cancerous  deposits,  however,  are  so  common,  and  so  interwoven  with  the 
clinical  history  of  cancer  of  the  stomach,  that  it  is  desirable  to  consider 
some  of  these  symptoms  in  the  present  connection. 

Cancer  of  the  liver  is  the  most  important  of  these  secondary  cancerous 
gro^vths.  It  is  estimated  to  be  present  in  nearly  one-third  of  the  cases 
of  gastric  cancer,  but  by  no  means  in  all  these  cases  does  it  produce 
symptoms.  As  a  rule,  the  earlier  hepatic  cancer  forms  in  the  course 
of  gastric  cancer  the  more  likely  is  it  to  be  attended  by  symptoms.  The 
most  important  symptoms  of  secondary  cancer  of  the  liver  are  enlarge- 
ment of  the  liver,  peritoneal  exudation,  and  persistent  icterus.  When 
nodular  growths  can  be  felt  in  the  free  border  or  surface  of  the  liver,  the 
diagnosis  is  generally  easily  established.  Sometimes  the  liver  remains 
of  normal  size  or  is  even  contracted,  and  then  the  diagnosis  is  difficult  or 
impossible.  Ascites  or  exudative  peritonitis  is  present  in  about  one-half 
of  the  cases  of  cancer  of  the  liver.  Jaundice  is  less  frequently  present. 
It  is  only  persistent  jaundice  which  aids  in  the  diagnosis  of  hepatic 
cancer. 

The  various  combinations  of  gastric  cancer  with  secondary  hepatic 
cancer  may  be  clinically  grouped  as  follows: 

1.  Symptoms  of  gastric  cancer  with  latent  hepatic  cancer. 

2.  Symptoms  of  gastric  cancer  followed  by  symptoms  of  hepatic 
cancer. 

3.  Symptoms  both  of  gastric  cancer  and  of  hepatic  cancer  present 
when  the  case  comes  under  observation. 

4.  Symptoms  of  hepatic  cancer  with  latent  gastric  cancer. 

5.  Symptoms  of  hepatic  cancer  followed  by  symptoms  of  gastric 
cancer. 

6.  Both  hepatic  and  gastric  cancer  latent.  Symptoms  of  anaemia  and 
marasmus,  or  of  chronic  exudative  peritonitis,  or  of  chronic  pleurisy. 

From  this  grouping  it  is  evident  that  the  existence  of  secondary 
hepatic  cancer  may  aid  in  the  diagnosis  of  cancer  of  the  stomach,  or  may 
mislead,  or  may  be  without  influence.  The  greatest  assistance  in  diag- 
nosis is  rendered  when  the  physical  signs  and  the  symptoms  of  hepatic 

*  Riess  refers  the  coma  to  the  anaemia  as  such,  whereas  Senator  thinks  that,  in  conse- 
C[uenoe  of  the  depraved  nutrition  of  the  body  resulting  from  the  anaemia,  some  toxic  sub- 
itance  is  developed  which  enters  the  circulation. 


SYMPTOMATOLOGY.  557 

cancer  develop  some  time  after  the  appearance  of  gastac  symptoms 
which  may  previously  have  been  equivocal.  Much  more  difficult  to 
diagnosticate  are  the  cases  of  hepatic  cancer  accompanied  or  followed 
by  gastric  symptoms,  inasmuch  as  cancer  of  the  liver,  whether  primary 
or  secondary,  may  be  attended  with  marked  disturbance  of  the  gastric 
functions,  including  haematemesis.  In  these  cases,  unless  a  tumor  of  the 
stomach  can  be  discovered,  a  positive  diagnosis  of  gastric  cancer  is 
impossible.  In  view  of  the  infrequency  of  primary  cancer  of  the  liver, 
however,  there  will  be  in  many  of  these  cases  a  strong  probability  in 
favor  of  primary  cancer  of  the  stomach.  When  it  is  remembered  that 
over  one-third  of  the  cancers  of  the  liver  are  secondary  to  cancer  of  the 
stomach,  it  is  evident  that  in  cases  which  appear  to  be  primary  hepatic 
cancer  very  careful  attention  should  be  given  to  the  exploration  of  the 
stomach.     But  even  then  diagnostic  errors  will  often  be  unavoidable. 

Cancer  of  the  peritoneum  secondary  to  cancer  of  the  stomach  may 
produce  no  symptoms,  and  so  pass  unrecognized.  The  diagnosis  of  peri- 
toneal cancer  is  readily  made  when,  after  the  recognition  of  gastric  can- 
cer, secondary  cancerous  nodules  in  the  peritoneum  can  be  felt  through 
the  abdominal  walls  or  through  the  vagina.  There  are  cases  of  gastric 
cancer  in  which  the  symptoms  are  all  referable  to  secondary  cancer  of 
the  peritoneum.  Cancer  of  the  peritoneum  is  usually  attended  with 
fluid  exudation  in  the  peritoneal  cavity.  The  chemical  and  the  micro- 
scopical examination  of  this  fluid  withdrawn  by  paracentesis  may  aid  in 
the  diagnosis  of  cancerous  peritonitis.  Whereas  in  dropsical  accumula- 
tions in  the  peritoneal  cavity  the  quantity  of  albumen  in  the  fluid  is  usually 
less  than  2J  per  cent.,  in  cancerous  peritonitis  there  is  usually  from  3  to  4 
per  cent,  of  albumen,  the  percentage  rarely  falling  as  low  as  2  J  per  cent., 
but  sometimes  being  as  high  as  from  5  to  6  per  cent.  The  percentage 
of  albumen  in  ordinary  peritonitis  is  usually  over  4.^  Clumps  of  cancer- 
cells  are  sometimes  to  be  found  by  microscopical  examination  of  the 
fluid.  These  cells  are  large,  epithelioid  in  shape,  and  often  contain 
vacuoles  and  fatty  granules.  It  is  only  when  these  cells  are  arranged 
in  clumps  or  as  so-called  budding  cells,  and  when  they  are  present  in 
abundance,  that  they  are  diagnostic.  They  are  to  be  sought  especially  in 
fibrinous  coagula.  They  are  present  only  when  the  cancerous  alveoli 
actually  communicate  with  the  peritoneal  cavity.^  The  development  of 
cancerous  nodules  in  the  margins  of  an  opening  made  in  the  abdominal 
walls  by  a  trocar  is  also  evidence  of  cancerous  disease  of  the  peritoneum. 
The  same  thickening  and  retraction  of  the  mesentery  and  omentum  may 
occur  in  cancerous  as  in  tuberculous  peritonitis.  In  both  the  exudation 
is  often  hemorrhagic. 

Importance  has  been  attached  to  enlargement  of  the  supraclavicular 
lymphatic  glands  in  the  diagnosis  of  cancer  of  the  stomach,  but  there  are 
so  many  causes  of  enlargement  of  these  glands  that  not  much  significance 
can  be  attached  to  this  symptom,  which,  moreover,  is  absent  in  most 

^  The  conditions  under  which  the  estimation  of  the  quantity  of  albumen  in  the  peri- 
toneal exudation  may  prove  of  diagnostic  aid  are  fully  considered  by  Runeberg  {Deutsche^ 
Arch.f.  klin.  Med.,  Bd.  34,  p.  1).  Here  also  are  given  methods  for  making  this  analysis 
for  clinical  purposes. 

'  The  literature  on  this  subject  is  as  follows:  Foulis,  Brit.  Med.  Journ.,  July  20,  Nov.  2, 
1878 ;  Thornton,  ibid.,  Sept.  7,  1878  ;  Quincke,  Deutsches  Arch.  f.  klin.  Med.,  Bd.  oO 
{).  580 ;  Ehrlich,  Charite  Annalen,  vii.  p.  226 ;  Brieger,  ibid.,  viii. 
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cases.  Still,  under  certain  circumstances  this  glandular  enlargement  may 
aid  in  the  diagnosis.  The  same  remarks  apply  to  enlargement  of  the 
inguinal  glands,  which  is  a  common  occurrence  in  case  cancer  involves 
the  peritoneum.  One  must  not  mistake  abnormal  prominence  of  the 
lymphatic  glands  in  consequence  of  emaciation  for  actual  enlargement. 

Grastric  cancer  much  less  frequently  than  gastric  ulcer  causes  perfora- 
tion of  the  stomach.  Of  507  cases  of  gastric  cancer  collected  by  Brinton, 
perforation  into  the  general  peritoneal  cavity  occurred  in  17  (3^  per  cent.).^ 
In  two  cases  of  gastric  cancer  reported  by  Ellis  perforative  peritonitis  was 
preceded  by  symptoms  supposed  to  be  only  those  of  ordinary  dyspepsia, 
hemorrhage  and  vomiting  being  absent.^  Various  fistulous  communica- 
tions like  those  described  under  gastric  ulcer  may  be  the  result  of  per- 
foration of  gastric  cancer,  but  with  the  exception  of  gastro-colic  fistula 
they  are  much  more  frequently  produced  by  ulcer  than  by  cancer.  In 
160  cases  of  gastric  cancer  collected  by  Dittrich,  gastro-colic  fistula  existed 
in  6  (3f  per  cent.).'  In  507  cases  collected  by  Brinton  this  fistula  existed 
in  11  (2.17  per  cent.).  In  Lange's  210  cases  gastro-colic  fistula  existed 
in  8  (3.8  per  cent.).  Of  33  cases  of  gastro-colic  fistula  collected  by  Mur- 
chison,  21  were  caused  by  cancerous  ulceration.^  The  symptoms  charac- 
teristic of  fistulous  communication  between  the  stomach  and  the  colon  are 
the  vomiting  of  fecal  matter  and  the  passage  of  undigested  food  by  the 
stools.  These  symptoms  are  not  present  in  all  cases,  so  that  a  diagnosis 
is  not  always  possible.  Fecal  vomiting  is  influenced  by  the  size  of  the 
opening  between  the  stomach  and  the  colon.  With  great  obstruction  at 
the  pylorus,  fecal  vomiting,  as  might  be  expected,  is  absent  or  infrequent, 
while  the  passage  of  undigested  food  by  the  bowels  is  common.  Under 
these  circumstances  vomiting  is  sometimes  relieved  after  the  establishment 
of  the  fistula.  Aid  may  be  afforded  in  the  diagnosis  of  gastro-colic  fistula 
by  the  introduction  into  the  rectum  or  into  the  stomach  of  colored  or 
other  easily  recognizable  substances,  and  determining  their  presence  in  the 
vomit  or  in  the  stools  in  consequence  of  their  escape  by  the  unnatural 
outlet.  V.  Ziemssen  has  determined  in  a  case  of  gastro-colic  fistula  due 
to  cancer  the  escape  into  the  stomach  of  carbonic  acid  gas  artificially  gen- 
erated in  the  rectum,  with  failure  to  obtain  distension  of  the  colon.*  A 
number  of  instances  of  gastro-cutaneous  fistula  due  to  gastric  cancer  have 
been  recorded,  but  this  form  of  fistula  is  much  less  common  than  gastro- 
colic fistula,  and  much  less  frequently  the  result  of  cancer  than  of  ulcer 
of  the  stomach.  Subcutaneous  emphysema  may  precede  the  formation 
of  the  fistula.  Other  gastric  fistulous  communications  resulting  from 
cancer,  such  as  with  the  pleura,  the  lungs,  the  small  intestine,  are  too 
infrequent  to  merit  consideration  under  the  symptomatology  of  the 
disease. 

*  Loc.cit.  Lange  (op.  cil.)  records  in  210  cases  of  gastric  cancer  12  perforations  into  the 
perit«^meal  cavity  (5.7  per  cent.). 

"  Extr.  fr.  the  Rec.  of  the  Boston  Soc.  for  Med.  Improvement,  vol.  iii.  p.  116,  and  vol.  iv.  p.  1 09. 

'  Prager  Vierteljahrsch.,  vol.  xvii.  *  Kdinh.  Med.  Joum.,  vol.  iii.  p.  4,  1857. 

'  Deii-tHches  Arch.  f.  kl.  Med.,  Bd.  33,  p.  237.  He  recommends  for  extreme  distension  of 
♦he  colon  in  an  adult  the  introduction,  by  means  of  a  tube  passed  up  the  rectum,  of  a 
solution  of  about  5  drachms  of  sodii  bicarb,  and  4i  drachms  of  tartaric  acid — injected  not 
all  at  once,  but  in  three  or  four  doses  at  intervals  of  a  few  minutes,  the  tube  being  cleaned 
in  the  intervals  by  the  injection  of  three  ounces  of  water,  so  as  to  avoid  generation  of  gaa 
in  the  tube.  The  generation  of  a  smaller  quantity  of  gas  would  suffice  for  the  purpose 
here  in  view. 
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As  a  rule,  patieuts  with  gastric  cancer  die  from  gradual  exhaustion. 
In  a  condition  of  extreme  emaciation  and  feebleness  the  patient  sinks  into 
a  state  of  collapse,  accompanied  often  with  stupor,  sometimes  with  mild 
delirium.  The  death-agony  is  prolonged  frequently  from  twelve  to 
twenty-four  hours,  and  sometimes  even  longer.  On  the  other  hand,  death 
may  occur  somewhat  suddenly  in  the  last  stages  of  gastric  cancer,  and 
without  satisfactory  explanation. 

Death  from  copious  gastric  hemorrhage  does  not  occur  probably  in 
more  than  1  per  cent,  of  the  cases  of  cancer  of  the  stomach. 

In  the  rare  cases  of  death  from  perforation  of  the  stomach  the  patient 
is  sometimes  so  exhausted  at  the  time  of  perforation  that  the  occurrence 
of  this  accident  remains  unrecognized  in  the  absence  of  any  complaint 
of  characteristic  symptoms. 

The  coma  which  sometimes  leads  to  the  fatal  termination  of  gastric 
cancer  has  already  been  sufficiently  considered. 

Finally,  death  may  be  the  result  of  certain  complications  more  or  less 
dependent  upon  the  cancer.  Of  these  the  most  important  are  suppura- 
tive peritonitis  and  pulmonary  complications,  particularly  oedema,  terminal 
pneumonia,  and  embolism  of  the  pulmonary  artery. 

Duration. — It  is  evidently  impossible  to  determine  the  exact  duration 
of  a  cancer  of  the  stomach.  Doubtless  in  all  cases  there  is  a  period  of 
growth  of  the  tumor  before  it  produces  symptoms,  and  the  duration  of 
this  latent  period  can  never  be  determined.  When  symptoms  appear 
they  are  often  at  first  so  mild  as  to  be  readily  overlooked,  and  so  ambig- 
uous that  even  if  recognized  they  are  not  clearly  referable  to  the  cancer. 
Gastric  symptoms  may  have  preceded,  perhaps  for  years,  the  development 
of  the  cancer,  so  as  to  lead  to  the  assumption  of  a  longer  duration  of  the 
cancer  than  is  really  the  case.  Estimates,  therefore,  of  the  duration  of 
gastric  cancer  can  be  only  of  limited  value. 

From  198  cases  Brinton^  estimates  the  average  duration  of  gastric 
cancer  as  about  twelve  and  a  half  months,  the  maximum  duration  as 
about  thirty-six  months,  and  the  minimum  as  one  month.  From  36 
cases  Katzenellenbogen  ^  estimates  the  average  duration  as  eighteen 
months,  the  maximum  as  five  years  and  five  months,  the  minimum  as 
one  month.  From  112  cases  Lebert^  makes  the  average  duration  fifteen 
months  and  the  maximum  four  years.  In  4  per  cent,  of  the  cases  Lebert 
found  the  duration  less  than  three  months,  in  62  per  cent,  between  six 
and  eighteen  months,  in  42  per  cent,  between  six  and  twelve  months,  in 
17  per  cent,  between  three  and  six  months,  and  in  the  same  number  of 
cases  between  eighteen  months  and  four  years. 

Estimates  of  several  years'  duration  (such  as  nine  years  in  the  case  of 
Napoleon)  are  to  be  received  with  scepticism.  In  these  cases  symptoms 
of  gastralgia  or  of  dyspepsia  or  of  gastric  ulcer  have  preceded  the  devel- 
opment of  the  cancer.  It  has  already  been  mentioned  that  cancer  may 
develop  in  a  simple  ulcer  of  the  stomach. 

Mathieu,'^  from  an  analysis  of  27  cases  of  gastric  cancer  occurring  under 
thirty-four  years,  found  the  average  duration  in  early  life  to  be  only  three 
months.  In  only  2  out  of  19  cases  did  the  duration  exceed  one  year. 
Although  this  analysis  is  based  upon  too  small  a  number  of  cases,  there 

^  Loc.  cit.  •■'  Op.  clt.  "  Op.  cU. 

*  Du  Cancer  precoce  de  VEstomac,  Paris,  18^4,  p.  40. 
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seems  to  be  no  doubt  that  gastric  cancer  pursues  a  more  rapid  course  in 
early  life  than  it  does  in  old  people. 

Complications. — Some  of  the  complications  of  gastric  cancer  have 
been  mentioned  under  Symptomatology.  Jaundice  may  appear  in  the 
course  of  gastric  cancer  from  a  variety  of  causes,  such  as  catarrhal  gastro- 
duodenitis,  impaction  of  gall-stones  in  the  common  bile-duct,  and  pressure 
on  the  bile-duct  by  cancerous  growths  in  the  pancreas,  in  the  portal 
lymphatic  glands,  or  in  the  liver  itself.  Pylethrombosis,  which  is  likelv 
to  be  suppurative,  is  a  rare  complication.  In  a  case  of  cancer  of  the 
anterior  wall  and  greater  curvature  of  the  stomach  reported  by  Wickham 
Li^gg  ^  the  symptoms  seem  to  have  been  mostly  referable  to  a  complicating 
suppurative  pylethrombosis.  Simple  and  cancerous  pylethromboses  also 
occur.  Other  forms  of  peritonitis  than  the  cancerous  may  complicate 
gastric  cancer,  such  as  suppurative,  sero-fibrinous,  and  chronic  prolifera- 
tive peritonitis.  Catarrhal  enteritis,  and  particularly  diphtheritic  colitis, 
are  not  infrequent  complications,  especially  in  the  later  stages  of  the  dis- 
ease. Chronic  diffuse  nephritis,  both  in  the  form  of  the  large  and  of  the 
small  kidney,  is  a  rare  complication  of  cancer  of  the  stomach.  Hydro- 
thorax,  sero-fibrinous  pleurisy,  and  emphysema  may  develop  either  with 
or  without  cancerous  invasion  of  the  pleura.  Pericarditis  is  much  less 
common ;  it  is  most  likely  to  occur  with  cancer  of  the  cardia.  Pyo- 
pneumothorax, abscess,  and  gangrene  of  the  lung  may  result  from  per- 
foration of  the  pleura  or  of  the  lung  by  gastric  cancer.  (Edema  of  the 
lungs,  splenization,  and  pneumonia,  involving  usually  the  lower  lobes,  are 
common  in  the  last  days  of  gastric  cancer.  Emboli  derived  from  venous 
thrombi  are  sometimes  carried  into  the  pulmonary  artery  or  its  branches. 
Although  much  has  been  written  as  to  the  exclusion  of  tuberculosis  by 
cancer,  no  such  law  exists.  Both  old  and  fresh  tubercles  have  been 
repeatedly  observed  in  cases  of  gastric  cancer.  Reference  has  already 
been  made  to  the  frequent  development  of  aphthae  in  the  mouth,  pharynx, 
and  oesophagus  in  the  final  stage  of  gastric  cancer.  Fatty  degeneration 
of  the  heart  may  develop  in  gastric  cancer  as  in  other  anaemic  states. 
Phlegmasia  alba  dolens  has  already  been  mentioned.  It  is  not  probable 
that  insanity  is  to  be  regarded  as  more  than  an  accidental  complication  of 
gastric  caneer ;  still,  it  has  been  noticed  in  several  cases — for  instance,  of 
Dittrich's  160  cases,  5  patients  were  insane,  2  with  violent  mania.  Amy- 
loid degeneration  has  been  present  in  some  cases.  Purpura  haemorrhagica 
has  been  present  in  a  few  instances  in  the  later  stages  (cachectic  purpura). 
Chronic  catarrhal  gastritis  and  dilatation  of  the  stomach  are  less  com- 
plications than  a  part  of  the  disease.  The  relation  of  cancer  to  simple 
ulcer  of  the  stomach  has  already  been  considered.  The  various  secondary 
cancerous  deposits  are  most  conveniently  considered  under  the  Morbid 
Anatomy.  It  is  to  be  remarked  that  many  of  the  complications  of  gastric 
cancer — as,  for  instance,  pneumonia  and  peritonitis — may  have  a  very 
obscure  clinical  history,  as  they  often  occur  when  the  patient  is  greatly 
prostrated. 

Morbid  Anatomy. — The  following  table  gives  the  situation  of  the 
tumor  in  1300  cases  of  cancer  of  the  stomach:* 

*  St.  Bartholomev/e  Hosp.  Rep.,  vol.  x.  p.  236. 

'  These  cases  are  collected  from  the  following  sources :  Lebert,  op.  cit. ;  Prague  statistics 
of  Dittrich,  Engel,  Wrany,  and  Eppinger,  loc.  cit. ;  Habershon,  op.  cit. ;  Katzenellenbogen, 
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Pyloric 
region. 

T^esser 
curvature. 

Cardia. 

Posterior 
wall. 

The  whole 

or  the 

greater  part 

of  the 

stomach. 

Multiple 
tumors. 

Greater 
curvature. 

Anterior 
wall. 

Fundus. 

791 
60.8% 

148 
11.4% 

104 

8% 

68 

5.2% 

61 

4.7% 

45 

3.5% 

34 

2.6% 

30 

2.3% 

19 
1.5% 

From  this  table  it  appears  that  three-fifths  of  all  gastric  cancers  occupy 
the  pyloric  region,  but  it  is  not  to  be  understood  that  in  all  of  these  cases 
the  pylorus  itself  is  involved.  In  four-fifths  of  the  cases  the  compara- 
tively small  segment  of  the  stomach  represented  by  the  cardia,  the  lesser 
curvature,  and  the  pyloric  region  is  the  part  affected  by  gastric  cancer. 
The  lesser  curvature  and  the  anterior  and  the  posterior  walls  are  involved 
more  frequently  than  appears  from  the  table,  inasmuch  as  many  cancers 
assigned  to  the  pyloric  region  extend  to  these  parts.  The  fundus  is  the 
least  frequent  seat  of  cancer.  In  the  cases  classified  as  involving  the 
greater  part  of  the  stomach  the  fundus  often  escapes. 

As  was  shown  by  Rokitansky,  it  is  the  exception  for  cancer  of  the 
pylorus  to  extend  into  the  duodenum,  whereas  cancer  of  the  cardia  usually 
invades  for  a  certain  distance  the  oesophagus. 

The  varieties  of  carcinoma  which  develop  primarily  in  the  stomach  are 
scirrhous,  medullary,  colloid,  and  cylindrical  epithelial  carcinoma.^  The 
distinction  between  scirrhous  and  medullary  cancer  is  based  upon  the 
difference  in  consistence,  the  former  being  hard  and  the  latter  soft. 
Cylindrical-celled  epithelioma  cannot  be  recognized  as  such  by  the  naked 
eye.  It  presents  usually  the  gross  appearances  of  medullary  cancer. 
Soft  cancer  (including  both  cylindrical-celled  epithelioma  and  medullary 
carcinoma)  is  the  most  frequent  form  of  gastric  cancer.  Next  in  fre- 
quency is  scirrhous  cancer,  and  then  comes  colloid  cancer,  which,  although 
not  rare,  is  much  less  frequent  than  the  other  varieties. 

As  all  degrees  of  combination  and  of  transition  exist  between  the  dif- 
ferent forms  of  cancer,  and  as  a  large  number  of  cancers  of  the  stomach 
are  of  a  medium  consistence  and  would  be  classified  by  some  observers 
as  scirrhous  and  by  others  as  medullary,  statistics  as  to  the  relative  fre- 
quency of  the  different  varieties  have  very  little  value.  Moreover,  in 
most  statistics  upon  this  point  there  is  no  evidence  that  simple  fibrous 
growths  have  not  been  confounded  with  scirrhous  cancer,  and  as  a  rule 

oj).  cif.  ;  and  Gussenbauer  and  V.  Winiwarter,  loc.  cit.  Gussenbauer  and  V.  Winiwarter 
assign  to  the  class  of  cancers  involving  the  Avhole  stomach  all  cases  which  they  found 
designated  simply  as  carcinoma  ventriculi  without  further  description.  This  produces  in 
tlieir  statistics  an  excessive  number  of  cancers  under  this  class.  I  have  preferred,  there- 
fore, to  estimate  in  their  collection  of  cases  the  number  of  cancers  involving  the  whole 
stomach,  according  to  the  percentage  for  this  class  obtained  from  the  other  authors  above 
cited. 

^  I  have  not  been  able  to  find  an  authentic  instance  of  primary  melanotic  cancer  of  the 
stomach,  although  this  form  is  included  by  most  authors  in  the  list  of  primary  gastric 
cancers.  It  is  known  that  most  cases  formerly  described  as  melanotic  cancers  are  mela- 
notic sarcomata,  which  originate  usually  in  the  skin  or  the  eye  and  are  accompanied  fre- 
quently with  abundant  metastases.  Secondary  melanotic  tumors  have  been  several  times 
found  in  the  stomach.  They  were  present  in  7  out  of  50  cases  of  melanotic  cancer  (or 
sarcoma)  analyzed  by  Eiselt,  although  out  of  104  cases  not  a  single  primary  melanotic 
cancer  occurred  in  the  stomach  (Prager  Viertaljahrschr.,  vol.  Ixxvi.  p.  54).  The  list  of 
secondary  melanotic  sarcomata  of  the  stomach  might  be  still  further  increased.  Of  course 
gastric  cancers  colored  by  pigment  from  old  blood-extravasations  should  not  be  confounded 
with  melanotic  tumors. 

Vol.  it.— 36 
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little  or  no  account  is  taken  of  cylindrical-celled  epithelioma,  which  is  a 
common  form  of  gastric  cancer — according  to  Cornil  and  Ranvier,  the 
most  common.^ 

Cancer  of  the  stomach  may  grow  in  the  form  of  a  more  or  less  com- 
plete ring  around  the  circumference  of  the  stomach,  or  as  a  circumscribed 
tumor  projecting  into  the  cavity  of  the  stomach,  or  as  a  diffuse  infiltration 
of  the  walls  of  the  stomach.  The  annular  form  of  growth  is  observed 
most  frequently  in  the  pyloric  region.  Cancerous  tumors  which  project 
into  the  interior  of  the  stomach  are  sometimes  broad  and  flattened,  some- 
times fungoid  in  shape,  but  most  frequently  they  appear  as  round  or 
oval,  more  rarely  irregular,  cmter-like  ulcers,  with  thickened,  prominent 
walls  and  ragged  floor.  The  free  surface  of  the  tumor  presents  some- 
times a  cauliflower-like  or  dendritic  appearance,  which  characterizes  the 
so-called  villous  cancer.  Diffuse  cancerous  infiltration  is  seated  oftenest 
in  the  right  half  of  the  stomach,  but  it  may  occupy  the  cardiac  region  or 
even  the  entire  stomach. 

The  relation  of  the  cancerous  growth  to  the  coats  of  the  stomach  varies 
in  different  cases.  The  tumor  usually  begins  in  the  mucous  membrane 
and  rapidly  extends  through  the  muscularis  mucosae  into  the  submucous 
coat.  In  this  lax  connective-tissue  coat  the  tumor  spreads  oflen  more 
rapidly  than  in  the  mucous  membrane,  so  that  it  may  appear  as  if  the 
cancer  originated  in  the  submucosa.  The  mucous  membrane,  however, 
is  usually  invaded,  sooner  or  later,  over  the  whole  extent  of  the  tumor. 
The  dense  muscular  coat  offers  more  resistance  to  the  invasion  of  the 
tumor.  Cancerous  masses,  however,  penetrate  along  the  connective- 
tissue  septa  between  the  muscular  bundles,  which  oflen  increase  in  num- 
ber and  size.  In  the  muscular  coat  thus  thickened  can  be  seen  the 
opaque  white  fibrous  and  cancerous  septa  enclosing  the  grayish,  trans- 
lucent bundles  of  smooth  muscular  tissue.  Often,  however,  the  whole 
muscular  coat  beneath  the  tumor  is  replaced  by  the  cancerous  gro'wth, 
and  can  no  longer  be  recognized.  The  serous  and  subserous  connective 
tissue,  like  the  submucous  coat,  offers  a  favorable  soil  for  the  growth  of 
the  tumor,  which  here  appears  usually  in  the  form  of  large  and  small 
nodules  projecting  from  the  peritoneum.  Adhesions  now  form  between 
the  stomach  and  surrounding  parts,  and  opportunity  is  offered  for  the 
continuous  gro^vth  of  the  cancer  into  these  parts.  In  the  manner 
described  the  tumor  grows  in  all  directions,  sometimes  more  in  depth, 
sometimes  more  laterally,  sometimes  more  into  the  interior  of  the 
stomach. 

Ulceration  occurs  in  all  forms  of  gastric  cancer.^  The  ulceration  is 
caused  either  by  fatty  degeneration  and  molecular  disintegration  of  the 
surface  of  the  tumor  or  by  the  separation  of  sloughy  masses.  Doubtless 
the  solvent  action  of  the  gastric  juice  aids  in  the  process.     The  softer  and 

*  For  any  who  may  be  interested  in  such  statistics  I  have  collected  1221  cases  of  gastric 
cancer,  of  which  791  (64.8  per  cent.)  were  medullary,  399  (32.7  per  cent.)  scirrhous,  and 
31  (2.5  per  cent.)  colloid.  22  cases  described  as  epithelial  have  been  included  with  the 
medullary ;  29  ca.ses  described  as  fibro-raeduUary,  and  1  as  fasciculated,  have  been  included 
with  the  scirrhous.  The  cases  are  from  the  previously-cited  statistics  of  Lebert,  DittricJi, 
Wrany,  Eppinger,  Gussenbauer,  and  V.  Winiwarter,  and  from  Fenger  ( Vircliow  u.  Hirach't 
Jakrejsbericht,  1874,  Bd.  i.  p.  312). 

'  Ulceration  was  present  in  60  per  cent,  of  Lebert's  cases,  and  in  6GJ  per  cent,  of  Gu»- 
aenbauer  and  V.  Winiwarter's  pyloric  cancers. 
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the  more  rapid  the  gro^'th  of  the  cancer,  the  more  extensive  is  likely  to 
be  the  ulcer.  Such  ulcers  are  usually  round  or  oval  in  shape,  but  their 
contours  may  be  irregular  from  the  coalescence  of  two  or  more  ulcers  or 
from  serpiginous  growth.  The  edges  are  usually  high,  soft  in  consist- 
ence, and  often  beset  with  polypoid  excrescences.  The  floor  is  generally 
sloughy  and  soft,  and  often  presents  warty  outgrowths.  The  edges  and 
floor  may,  however,  be  hard  and  smooth.  In  the  more  slowly-growing* 
scirrhous  and  colloid  cancers  the  ulcers  are  more  likely  to  be  superficirJ. 
Partial  cicatrization  of  cancerous  ulcers  may  take  place.  The  develop- 
ment of  cicatricial  tissue  may  destroy  the  cancerous  elements  to  such  an 
extent  that  only  by  careful  microscopical  examination  can  the  distinction 
be  made  between  cancer  and  simple  ulcer  or  fibroid  induration.  The 
examination  of  secondary  cancerous  deposits  in  adjacent  lymphatic  glands 
or  other  parts  becomes,  then,  an  important  aid  in  the  diagnosis. 

Suppuration  has  been  known  to  occur  in  gastric  cancers,  but  it.  is 
extremely  rare. 

Each  form  of  gastric  cancer  has  certain  peculiarities  which  require  sep- 
arate consideration. 

Medullary  carcinoma  grows  more  rapidly  than  the  other  varieties  of 
cancer.  It  forms  usually  soft  masses,  which  project  into  the  stomach  and 
are  prone  to  break  down  in  the  centre  and  develop  into  the  crater-like 
ulcers  already  described.  All  of  the  coats  of  the  stomach  are  rapidly 
invaded  by  the  growth.  The  consistence  of  the  tumor  is  soft,  the  color 
upon  section  whitish  or  reddish-gray,  sometimes  over  a  considerable 
extent  hemorrhagic.  Milky  juice  can  be  freely  scraped  from  the  cut 
surface  of  the  tumor.  The  so-called  villous  cancer  and  the  hsema- 
todes  fungus  are  varieties  of  medullary  carcinoma.  INIedullary  carcinoma 
is  more  frequently  accompanied  by  metastases  than  the  other  forms.  In 
consequence  of  its  tendency  to  deep  ulceration  medullary  cancer  is  more 
liable  to  give  rise  to  hemorrhage  and  to  perforation  than  is  scirrhous  or 
colloid  cancer.  The  continuous  new  formation  of  cancerous  tissue  in  the 
floor  of  the  ulcer  and  the  formation  of  adhesions,  however,  greatly  lessen 
the  danger  of  perforation  into  the  peritoneal  cavity. 

Histologically,  medullary  cancer  is  composed  of  a  scanty  stroma  of 
connective  tissue  enclosing  an  abundance  of  cancerous  alveoli  filled  with 
polyhedrical  or  cylindrical  epithelial  cells.  The  stroma  is  often  richly 
infiltrated  with  lymphoid  cells,  and  contains  blood-vessels  which  often 
present  irregular  dilatations  of  their  lumen. 

^yaldeyer  describes  with  much  detail,  for  this  as  for  the  other  forms 
of  gastric  cancer,  the  origin  of  the  tumor  from  the  gastric  tubules. 
According  to  his  description,  a  group  of  gastric  tubules,  ten  to  twenty 
in  number,  sends  prolongations  downward  into  the  submucous  coat. 
These  tubular  prolongations  are  filled  with  proliferating  epithelial  cells, 
which  make  their  way  into  the  lymphatic  spaces  of  the  surrounding 
tissue  and  give  origin  to  the  cells  in  the  cancerous  alveoli.  A  small- 
celled  infiltration  of  the  surrounding  connective  tissue  accompanies  this 
growth  of  the  tubules. 

The  tissue  beneath  and  at  the  margins  of  medullary  cancer  may  be 
predominantly  fibrous  in  texture  and  contain  comparatively  few  cancer- 
ous alveoli.  This  scirrhous  base  is  often  exposed  after  the  destruction 
of  the  greater  part  of  the  soft  cancer  by  ulceration  and  sloughing.     It  is 
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probable  tbtat  many  of  the  scirrhous  cancers  are  formed  in  this  way  seo« 
oudarily  to  medullary  caucer  (Ziegler). 

Cylindrical-celled  epithelioma  presents  the  same  gross  appearances  and 
the  same  tendency  to  ulceration  and  to  tlie  formation  of  metastases  which 
chamcterize  medullary  caucer.  The  consisteuce  of  cylindrical  epithelioma 
may,  however,  be  firm  like  that  of  scirrhus.  Not  infrequently  the  alveoli 
are  distended  with  mucus  secreted  by  the  lining  epithelium,  and  then 
the  tumor  presents  in  whole  or  in  part  appearances  similar  to  colloid 
cancer. 

Upon  microscopical  examination  are  seen  spaces  resembling  more  or 
less  closely  sections  of  tubular  glands.  These  spaces  are  lined  with  co- 
lumnar epithelium.  Often  in  certain  parts  of  the  tumor  the  alveolar 
spaces  are  filled  with  cells,  so  that  the  structure  is  a  combination  of  tliat 
of  ordinary  cancer  and  of  epithelioma.  The  stroma  is  generally  scanty 
and  rich  in  cells,  but  it  may  be  abundant.  Cysts  may  be  present  in  this 
form  of  tumor,  and  in  one  case  I  have  found  such  cysts  nearly  filled  with 
papillary  growths  covered  with  cylindrical  epithelium,  so  that  the  appear- 
ance resembled  closely  that  of  the  so-called  proliferous  cysto-sarcoma  of 
the  breast. 

The  origin  of  cylindrical  epithelioma  from  the  gastric  tubules  is  gener- 
ally accepted,  and  is  more  readily  demonstrable  than  the  similar  origin 
claimed  for  the  other  forms  of  gastric  cancer. 

Scirrhous  cancer  assumes  often  the  form  of  a  diifuse  thickening  and 
induration  of  the  gastric  walls,  particularly  in  the  pyloric  region,  where 
it  causes  stenosis  of  the  pyloric  orifice.  Scirrhus  may,  however,  appear 
as  a  circumscribed  tumor.  Irregular  hard  nodules  frequently  project 
from  diffuse  scirrhous  growths  into  the  interior  of  the  stomach.  Scir- 
rhous cancer  and  medullary  cancer  are  often  combined  with  each  other. 

The  dense  consistence  of  scirrhous  cancer  is  due  to  the  predominance 
of  the  fibrous  stroma,  the  cancerous  alveoli  being  relatively  small  in  size 
and  few  in  number. 

Colloid  cancer  generally  appears  as  a  more  or  less  uniform  thickening 
of  the  gastric  walls.  All  of  the  coats  of  the  stomach  are  converted  into 
the  colloid  growth.  Nearly  the  whole  of  the  stomach  may  be  invaded 
by  the  new  growth.^  The  tumor  has  a  tendency  to  spread  to  the  omenta 
and  to  the  rest  of  the  peritoneum,  where  it  may  form  enormous  masses, 
but  it  rarely  gives  rise  to  metastases  in  the  interior  of  organs.  Colloid 
cancer  may,  however,  form  a  circumscribed  projecting  tumor  in  the 
stomach,  and  in  rare  instances  it  causes  abundant  secondary  colloid 
deposits  in  the  liver,  the  lungs,  and  other  parts. 

Colloid  cancer  presents,  even  to  the  naked  eye,  an  exquisite  alveolar 
structure,  whence  the  name  alveolar  cancer  as  a  designation  of  this 
tumor.  Bands  of  opaque  white  or  gray  connective  tissue  enclose  alve- 
olar meshes  which  are  filled  with  the  gelatinous,  pellucid  colloid  sub- 

*  In  a  case  reported  by  Storer  the  whole  stomach,  except  a  little  of  the  left  extremity 
over  an  extent  of  about  an  inch,  was  converted  into  a  colloid  mass  in  which  no  trace  of 
the  normal  coats  of  the  stomach  could  be  made  out.  The  colloid  growth  replacing  the 
gastric  wall  measured  seven-eighths  of  an  inch  in  thickness  in  the  pyloric  region.  Diges- 
tion was  less  disturbed  in  this  case  than  in  most  cases  of  gastric  cancer  {Ronton  Med.  and 
Surg.  Joum.y  Oct.  10,  1872).  In  Amidon's  case  (reported  in  the  Trans,  of  the  N.  Y.  Path. 
Soc,  vol.  iii.  p.  38)  there  seems  to  have  been  an  equally  extensive  colloid  metaraorphosia 
of  the  stomach. 
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Stance.  This  colloid  material  is  thouglit  to  be  produced  by  a  colloid 
tnuisformation  of  the  epithelial  cells  iu  the  alveoli,  but  the  same  trans- 
formation seems  to  occur  also  in  the  stroma.  Few  or  no  intact  epithelial 
cells  may  be  found  in  tlie  alveoli.  Colloid  metamorphosis  may  take 
place  in  all  forms  of  gastric  cancer,  but  it  is  particularly  common  in 
cylindrical  epithelioma.  Colloid  cancer  may  originate  in  the  peritoneum 
unconnected  with  any  glandular  structures.  It  occurs  often  at  an  earlier 
age  than  other  for  jus  of  cancer.  Deep  ulceration  rarely  attacks  colloid 
ciuicer. 

Flat-celled  epithelioma  is  found  at  the  cardiac  orifice  and  as  a  meta- 
static gro\\i;h  in  other  parts  of  the  stomach.  Originating  in  the  oesoph- 
agus, it  may  extend  downward  into  the  stomach.  By  noting  whether  the 
structure  is  that  of  squamous  or  of  cylindrical  epithelioma  it  is  often 
])0ssible  to  determine  Avhether  a  tumor  at  the  cardiac  orifice  originates  in 
the  oesophagus  or  in  the  stomach. 

Secondary  cancer  of  the  stomach,  although  rare,  is  not  such  a  curiosity 
as  is  often  represented.  Without  aiming  at  completeness,  I  have  been 
able  to  collect  37  cases  of  secondary  cancer  of  the  stomach,  of  which  tlie 
larger  number  will  stand  critical  examination.^  Of  these  cases,  17  were 
secondary  to  cancer  of  the  breast,  8  to  cancer  of  the  oeso])hagus,  3  tc 
cancer  of  the  mouth  or  nose,  and  the  remainder  to  cancer  of  other  parts 
of  the  body.  The  large  number  of  cases  secondary  to  cancer  of  the 
breast  is  explained  by  the  large  statistics  relating  to  mammary  cancer 
which  were  consulted.  Gastric  cancer  is  more  frequently  secondary  to 
cancer  of  the  oesophagus  than  to  cancer  of  any  other  part.  In  this  cate- 
gory of  course  are  not  included  cases  of  continuous  growth  of  oesophageal 
cancer  into  the  stomach,  but  only  metastatic  cancers  of  the  stomach.  A 
part  at  least  of  the  gastric  cancers  secondary  to  cancer  of  tlie  alimentary 
tract  above  the  stomach  I  refer,  with  Klebs,  to  implantation  in  the  raucous 
membrane  of  the  stomach  of  cancerous  particles  detached  from  the  primary 
growth  in  the  oesophagus,  pharynx,  or  mouth.  This  view  is  supported 
by  the  absence  in  some  cases  of  any  involvement  of  the  lymphatic  glands. 
The  secondary  deposits  in  the  stomach  conform  in  structure  to  the  primary 
growth.  They  are  usually  situated  in  the  submucous  coat,  where  they 
form  one  or  often  several  distinctly  circumscribed  tumors.  The  second- 
ary tumors  may  or  may  not  ulcerate.     They  rarely  produce  symptoms. 

Primary  cancers  may  be  present  at  the  same  time  in  different  organs 
of  the  body;  for  instance,  in  the  uterus  and  in  the  stomach.?  The  possi- 
bility of  multiple  ])rimary  cancers  is  to  be  borne  in  mind  in  considering 
some  of  the  apparently  secondary  cancers  of  the  stomach,  as  well  as  in 
determining  whether  certain  cancers  are  secondary  to  gastric  cancer  or 
not.     Here  the  microscopical  examination  is  often  decisive.^ 

'  These  cases  are  from  Dittrich,  2  (the  remainder  of  his  cases  T  rejected) ;  Cohnheira, 
1 ;  Petri,  2 ;  Klobs,  3 ;  Liicke,  1  ;  Weigert,  1  ;  Coupland,  1  ;  Cruse,  1 ;  Hausmann,  1 ; 
Bartholow,  1  ;  Oldekop,  5 ;  Edes,  1  ;  V.  Torok  and  V.  Wittelshofer,  8 ;  Grawitz,  4 ; 
Haren  Noman,  5.  Bo-called  melanotic  cancers,  cancers  involving  only  the  serous  coat 
of  the  stomach,  and  those  extending  by  continuous  growth  into  the  stomach,  are  not 
included  in  this  list. 

"^  Case  of  A.  Clark's  (Tram.  N.  Y.  Path.  Soc,  vol.  i.  p.  260),  and  a  similar  one  reported 
by  J.  B.  S.  Jackson  in  Exir.from  Records  of  the  Boston  Soc.  for  Med.  Improvement,  vol.  L 
p.  335. 

'  The  subject  of  multiple  primarv  cancers  is  considered  bv  Kauffmann  (Virchoufs  Arch., 
Bd.  75,  p.  317),  and  by  Beck  [Prayer  med.  Wocheiischr.,  1883,  ^^os.  18  and  19).     V.  Wini- 
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Gastric  cancer  often  causes  important  secondary  changes  in  the  coats 
and  the  lumen  of  the  stomach.  In  the  neighborhood  of  the  tumor  are 
often  found  hypertrophy  of  the  muscular  coat  and  fibrous  thickening  of 
the  submucous  coat.  Polypoid  hypertrophy  of  the  mucous  membrane 
near  the  cancer  is  not  rare.  Not  only  near  the  tumor,  but  over  the 
>vhole  stomach,  chronic  catarrhal  gastritis  usually  exists. 

The  most  important  alterations  are  those  dependent  upon  obstruction 
of  the  orifices  of  the  stomach.  This  obstruction  may  be  caused  either 
by  a  tumor  encroaching  upon  the  orifice  or  by  an  annular  thickening  of 
the  walls  of  the  orifices.  Even  without  apparent  stenosis,  destruction  of 
the  muscular  layer  at  or  near  the  pylorus  may  be  an  obstacle  to  the  pro- 
pidsion  of  the  gastric  contents  into  the  duodenum.  As  a  result  of 
obstruction  of  the  pyloric  orifice  the  stomach  becomes  dilated,  sometimes 
enormously,  so  as  ti  occupy  most  of  the  abdominal  cavity.  The  walls 
of  the  dilated  stomach,  particularly  the  muscular  coat,  are  usually  thick- 
ened, but  exceptionally  they  are  thinned.  Sometimes  with  pyloric  ste- 
nosis the  stomach  is  reduced  in  size.  This  occurs  particularly  when  a 
scirrhous  growth  extends  diffusely  from  the  pyloric  region  over  a  consid- 
erable part  of  the  stomach.  Obstruction  of  the  cardiac  orifice  or  in  the 
oesophagus  leads  to  atrophy  of  the  stomach,  although  here  also  there  are 
exceptions.  Above  the  obstruction  the  oesophagus  is  often  dilated.  An 
existing  obstruction  may  be  reduced  or  removed  by  ulceration  or  slough- 
ing of  the  tumor. 

Both  dilatation  and  contraction  of  the  stomach  may  attend  gastric 
cancer  without  any  involvement  of  the  orifices  of  the  stomach  in  the 
cancerous  gro^vth.  The  cavity  of  the  stomach  may  be  so  shrunken  by 
scirrhous  thickening  and  contraction  of  the  gastric  walls  that  it  will 
hardly  contain  a  hen^s  e^g.  Irregular  deformities  in  the  shape  of  the 
stomach,  such  as  an  hour-glass  shape  and  diverticular  recesses,  may  be 
caused  by  gastric  cancer. 

Changes  in  the  shape  of  the  stomach  and  the  weight  of  the  tumor 
may  cause  displacements  of  pyloric  cancers,  so  that  these  tumors  have 
been  found  in  nearly  all  regions  of  the  abdomen,  and  even  in  the  true 
])elvis.^  Such  displaced  cancers  usually  contract  adhesions  with  surround- 
ing parts. 

It  is  not  necessary  to  dwell  upon  the  formation  of  adhesions  which  may 
bind  the  stomach  to  nearly  all  of  the  abdominal  organs,  most  frequently 
to  the  liver,  the  pancreas,  the  intestine,  and  the  anterior  abdominal  wall. 
Adhesions  of  pyloric  cancers  are  found  in  at  least  two-thirds  of  the 
cases,  and  probably  oftener.^ 

Cancer  of  the  stomach  in  the  majority  of  cases  is  accompanied  with 

warter  reports  a  cancer  of  the  stomacli  in  a  patient  who  died  one  year  seven  and  a  half 
months  after  extirpation  of  a  cancer  of  the  nose.  He  regards  the  case  as  one  of  multiple 
primary  cancer. 

*  Lebert.  op.  cit.,  p.  420. 

*  Giissenhauer  and  V.  Winiwarter  found  adhesions  recorded  in  370  out  of  542  pyloric 
cancers.  In  considering  the  propriety  of  resection  of  gastric  cancers  it  lias  become  a 
matter  of  imiK)rtance  to  know  in  what  proportion  of  cases  iwlhesions  are  present.  1  ajrree 
with  Led<lerhose  and  with  Rydygier  in  believing  that  adhesions  are  present  oftener  than 
appears  from  Gussenbauer  and  V.  Winiwarter's  statistics.  The  fact  that  adhesions  are 
not  noted  in  post-mortem  records  of  gastric  cancer  c:innot  be  conHidere<l  proof  of  their 
al)sence.  Little  has  l)een  done  in  the  study  of  gastric  cancer  from  a  surgical  point  of 
view.  Metastases  and  adhesions  were  al)8eiU  in  only  5  out  of  52  cases  of  [>yl()ric  cancer 
in  which  either  pylorectomy  or  exploratory  laparotomy  was  performed  (liydygier). 
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metastases  In  other  parts  of  the  body.  In  1120  cases  of  gastric  cancer 
secondary  caniiers  were  present  In  710,  or  63.4  per  cent.,  and  absent  in 
410,  or  36.6  per  cent.^  In  about  two-thirds  of  the  cases,  therefore,  sec- 
ondary deposits  were  present. 

In  order  to  determine  the  relative  frequency  of  the  secondary  deposits 
In  various  organs  of  the  body,  I  have  constructed  the  following  table, 
based  upon  an  analysis  of  1574  cases  of  cancer  of  the  stomach  in  which 
the  situation  of  the  metastases  were  given  :^ 


Lymphatic 
glands. 

Liver. 

Peritone- 
um, omen- 
tum, aud 
intestiue. 

Pancreas. 

Pleura 
and  lung. 

Spleen. 

Brain  and 
meninges. 

Other  parts 
of  the  body. 

551 
35% 

475 

30.2% 

357 

22.7% 

122 

7.8% 

98 
6.2% 

26 

1.7% 

9 

0.6% 

92 

5.8% 

Secondary  cancerous  deposits  are  probably  even  more  frequent  in  the 
lymphatic  glands  than  appears  from  the  table.  In  1153  cases  of  gastric 
caucer  in  which  the  situation  of  the  affected  lymphatic  glands  is  specified, 
the  abdominal  glands,  and  chiefly  those  near  the  stomach,  were  the  seat 
of  cancer  in  32  J  per  cent.  In  Lange's  210  cases  the  cervical  glands  were 
affected  in  4.3  })er  cent.  In  other  statistics  this  percentage  Is  much 
smaller.  lu  nearly  one-third  of  the  cases  there  are  secondary  cancers  in 
the  liver.  These  may  attain  an  enormous  size  in  comparison  with  the  tumor 
of  the  stomach.  Caucer  of  the  peritoneum  and  of  the  omentum  is  found 
in  about  one-fifth  of  the  cases  of  gastric  cancer.  The  spleen  Is  rarely 
Involved,  except  by  continuous  growth  of  a  cancer  of  the  fundus  or  In 
cases  of  Avidespread  distribution  of  cancer  through  the  aortic  circulation. 
Cancer  of  the  liver  increases  the  liability  to  metastases  in  the  lungs,  but 
the  latter  may  be  present  without  any  cancerous  deposits  In  the  liver. 
Secondary  cancers  may  be  present  in  the  suprarenal  capsules,  the  kidneys, 
the  ovaries,  the  heart,  the  thoracic  duct,  the  bones,  the  skin,  etc.  In  an 
interesting  case  reported  by  Finlay^  the  subcutaneous  tissue  of  the  trunk 
was  thickly  studded  with  small  nodules,  of  which  two  were  excised  dur- 
ing life  and  found  to  be  cylindrical  epitheliomata.  This  led  to  the  diag- 
nosis of  a  primary  tumor  of  the  same  nature  in  the  stomach  or  in  the 
intestine.  At  the  autopsy  was  found  a  cylindrical  epithelioma  of  the 
stomach  which  had  not  given  rise  to  characteristic  symptoms.  Secondary 
cancer  of  the  intestine  is  rare  if  the  deposits  in  the  peritoneal  coat  be 

*  These  cases  are  from  Habershon,  op.  cit. ;  Lebert,  op.  clt. ;  Trans.  N.  Y.  Path.  Soc.j 
vol.  i.;  and  Gussenbauer  and  Von  Winiwarter,  loc.  cit. 

^  These  cases  inchide,  in  addition  to  those  cited  in  the  preceding  foot-note,  those  of 
Dittrich  [Prager  Vierteljahrschr.,  vol.  xvii.),  Wrany  (ibid.,  vols.  xciv.  and  xcix.),  Kat- 
zenellenbogen  (op.  cit.),  and  Lange  {op.  cit.).  ^letastases  in  the  intestine  formed  only  a 
small  number^  of  those  under  the  heading  peritoneum,  omentum,  and  intestine,  but  as 
they  were  all  included  together  in  Gussenbauer's  large  statistics,  the  intestinal  metastases 
could  not  well  be  placed  separately.  In  673  cases  the  peritoneum  and  omentum  were 
cancerous  in  21.7  per  cent. 

^  Trans.  Path.  Sac.  London,  vol.  xxxiv.  p.  102.  Unfortunately,  in  Koselers  case  of 
multiple  skin-cancers  with  an  ulcerated  cancer  of  the  stomach  no  microscopical  examina- 
tion of  the  skin-nodules  was  made.  The  interpretation  of  this  case  is  therefore  doubtful 
( Virchovfs  Archiv,  Bd.  77,  p.  372J. 
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excepted.  Several  cancerous  ulcers  or  multiple  cancerous  nodules  may 
be  found  along  the  intestinal  tract,  involving  the  mucous  and  the  sub- 
mucous coats.^  These  metastases  seem  best  explained  by  the  theory  of 
implantation  of  cancerous  elements  which  have  been  carried  from  tlie 
primary  growth  in  the  stomach  into  the  intestine.  In  some  of  the  cases 
the  idea  of  multiple  primary  cancers  may  also  be  entertained. 

It  is  not  rare  for  gastric  cancer  to  cause  secondary  deposits  in  the  stom- 
ach itself.  Sometimes  it  is  difficult  to  decide  which  of  two  or  more  can- 
cers in  the  stomach  is  the  primary  growth,  as  in  Ripley's  case  of  ulcerated 
cancer  of  tlie  cardiac  oridce  with  a  similar  growth  around  the  pyloric 
orifice.^  It  is  probable  that  in  very  rare  instances  multiple  primary  can- 
cers may  develop  in  the  stomach. 

Cancerous  metastases  are  produced  by  the  transportation  of  cancerous 
elements  by  the  lymphatic  current  or  by  the  blood-current.  In  a  num- 
ber of  instances  the  i)ortal  vein  or  some  of  the  branches  whicli  help  to 
form  it  have  been  found  plugged  with  a  cancerous  mass  which  may  or 
may  not  be  organized.^  The  cancer  in  these  cases  has  burst  through  the 
walls  of  the  vessel  into  the  lumen,  where  it  may  grow  both  in  the  direc- 
tion and  against  the  direction  of  the  current.  On  serous  surfaces,  and 
probably  also,  although  iTirely,  on  mucous  surfaces,  secondary  cancers 
may  develop  from  cancerous  particles  detached  from  a  parent  tumor  and 
scattered  over  the  surface  as  a  kind  of  seminium. 

Mention  has  already  been  made  of  the  invasion  of  parts  adjacent  to  the 
stomach  by  the  continuous  growth  of  gastric  cancer.  In  this  way  lymph- 
atic glands,  the  liver,  the  pancreas,  the  omenta,  the  transverse  colon,  the 
spleen,  the  diaphragm,  the  anterior  abdominal  wall,  the  vertebrae,  the 
spinal  cord  and  membranes,  and  other  parts  may  be  involved  in  the  can- 
cerous growth. 

Under  the  head  of  Complications  reference  has  already  been  made  to 
various  lesions  which  may  be  associated  with  gastric  cancer.  As  regards 
the  manifold  complications  caused  by  perforation  of  gastric  cancer,  in 
addition  to  what  has  already  been  said  the  article  on  gastric  ufoer  may 
be  consulted.  In  general,  the  various  fistulous  communications  caused 
by  gastric  cancer  are  less  direct  than  those  produced  by  gastric  ulcer. 
The  wasting  of  various  organs  of  the  body  in  cases  of  gastric  cancer  may 
be  found  on  post-mortem  examination  to  be  extreme.  Habershon  men- 
tions a  case  in  which  the  heart  of  a  woman  forty  years  old  weighed  only 
3 J  ounces  after  death  from  cancer  of  the  pylorus.  As  in  other  profound- 
ly anaemic  states,  the  embryonic  or  lymphoid  alteration  of  the  marrow  of 
the  bones  is  often  present  in  gastric  cancer. 

PATHENf>GENESis. — The  problems  relating  to  the  ultimate  causation 
and  origin  of  gastric  cancer  belong  to  the  pathenogenesis  of  cancer  in 
general.  Our  knowledge  with  reference  to  these  points  is  purely  hypo- 
thetical.    It  will  suffice  in  this  connection  simply  to  call  attention  to 

^  Cases  in  jK)int  are  recorded  by  Wrany  {loc.  ciL),  Blix  ( Virchow  u.  Hirsch'a  Jahres- 
beiicht,  1876,  li.  p.  207),  Lange,  Katzenelleiibogen,  and  Lebert. 

'  J.  H.  Ripley,  Tram.  N.  Y.  Path.  iSoc,  vol,  iv.  p.  121.  Maurizio  has  also  reported  a 
case  of  scirrhous  cancer  of  the  cardia  with  scirrhous  cancer  of  the  pylorus  {Annal.  U7ui: 
di  McdicinOy  Oct.,  18G9).  A  similar  case  was  observed  by  Barth  {Qaz.  hebdotn.,  1856,  Ko. 
24,  p.  424). 

•  Cases  of  this  kind  have  been  reported  with  especial  fulness  by  Spaeth  (  Virrhoxv'a 
Archiv,  Bd.  35,  p.  432),  Acker  {Deutuc/iM  Arch.f.  kl.  Med.,  Bd.  11,  p.  173),  and  Audlbert 
{De  la  Generalisation  du  Cancer  de  C Eitomae,  Paris,  Thesis,  1877). 
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Vircliow's  doctrine,  that  cancer  develops  most  frequently  as  the  result  of 
abnormal  or  of  physiological  irritation,  hence  in  the  stomach  most  fre- 
quently at  the  orifices ;  and  to  Cohnheim's  theory,  that  cancer  as  well  as 
other  non-infectious  tumors  originate  in  abnormalities  in  development, 
more  specifically  in  persistent  embryonic  cells.  According  to  the  latter 
view,  gastric  cancer  develops  only  in  those  whose  stomachs  from  the  time 
of  birth  contain  such  embryonic  remnants.  These  unused  embryonic 
cells  may  lie  dormant  throughout  life  or  they  may  be  incited  to  cancerous 
growth  by  irritation,  senile  changes,  etc.  According  to  Cohnheim's 
theory,  the  orifices  of  the  stomach  are  the  most  frequent  seat  of  cancer  on 
account  of  complexity  in  the  development  of  these  parts„ 

For  a  full  consideration  of  these  theories  the  reader  is  referred  to  the 
section  of  this  work  on  General  Pathology. 

Diagnosis. — The  presence  of  a  recognizable  tumor  in  the  region  of 
the  stomach  outweighs  in  diagnostic  value  all  other  symptoms  of  gastric 
cancer.  The  detection  of  fragments  of  cancer  in  the  vomit  or  in  wash- 
ings from  the  stomach  is  of  equal  diagnostic  significance,  but  of  rare 
applicability.  The  discovery  of  secondary  cancers  in  the  liver,  in  the 
peritoneum,  or  in  lymphatic  glands  may  render  valuable  aid  in  diagnosis. 
Of  the  local  gastric  symptoms,  coffee-ground  vomiting  is  the  most 
important.  The  relation  between  the  local  and  the  general  symptoms 
may  shed  much  light  upon  the  case.  While  anorexia,  indigestion,  vomit- 
ing, and  epigastric  pain  and  tenderness  point  to  the  existence  of  a  gastric 
affection,  the  malignant  character  of  the  affection  may  be  surmised  by  the 
development  of  anaemia,  emaciation,  and  cachexia  more  rapid  and  more 
profound  than  can  be  explained  solely  by  the  local  gastric  symptoms. 
The  value  to  be  attached  in  the  diagnosis  of  gastric  cancer  to  the  absence 
of  free  hydrochloric  acid  from  the  contents  of  the  stomach  must  still  be 
left  sub  judice.  The  age  of  the  patient,  the  duration,  and  the  course  of 
the  disease  are  circumstances  which  are  also  to  be  considered  in  making 
the  diagnosis  of  gastric  cancer.  These  symptoms  of  gastric  cancer  have 
already  been  fully  considered  wath  reference  to  their  presence  and  absence 
and  to  their  diagnostic  features. 

It  remains  to  call  attention  to  the  differential  diagnosis  between  gastric 
cancer  and  certain  diseases  with  which  it  is  likely  to  be  confounded.  The 
points  of  contrast  which  are  to  be  adduced  relate  mostly  to  the  intensity 
and  the  frequency  of  certain  symptoms.  There  is  not  a  sympton  or  any 
combination  of  symptoms  of  gastric  cancer  which  may  not  occur  in  other 
diseases.  Hence  the  diagnosis  is  reached  by  a  balancing  of  probabilities, 
and  not  by  any  positive  proof  Notwithstanding  these  difficulties,  gas- 
tric cancer  is  diagnosed  correctly  in  the  great  majority  of  cases,  although 
often  not  until  a  late  stage  of  the  disease.  Errors  in  diagnosis,  how- 
ever, are  unavoidable,  not  only  in  cases  in  which  the  symptoms  are  am- 
biguous or  misleading,  but  also  in  cases  in  which  all  the  symptoms  of 
gastric  cancer,  including  gastric  hemorrhage  and  tumor,  are  present,  and 
still  no  gastric  cancer  exists.  Cases  of  the  latter  variety  are  of  course 
rare. 

In  the  absence  of  tumor  the  diseases  for  which  gastric  cancer  is  most 
liable  to  be  mistaken  are  gastric  ulcer  and  chronic  gastric  catarrh.  Li 
the  following  table  are  given  the  main  points  of  contrast  between  these 
three  diseases : 
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Gastric  Cancer. 

1.  Tumor  is  present  in  three- 

fourths  of  the  cases. 

2.  Rare  under  forty  yeara  of 

age. 


3.  Average   duration    about 

one  year,  rarely  over 
two  years. 

4.  Gastric   hemorrhage   fre- 

quent, but  rarely  pro- 
fuse; most  common  in 
the  cachectic  stage. 


6.  Vomiting  often  has  the 
peculiarities  of  that  of 
dilatation  of  the  stom- 
ach. 

6.  Free    hydrochloric    acid 

usually  absent  from  the 
gastric  contents  in  can- 
cerous dilatation  of  the 
stomach. 

7.  Cancerous  fragments  may 

be  found  in  the  wash- 
ings from  the  stomach 
or  in  the  vomit  (rare). 

8.  Secondary  cancers  may  be 

recognized  in  the  liver, 
the  peritoneum,  the 
lymphatic  glands,  and 
rarely  in  other  parts  of 
the  body. 

9.  Loss  of  flesh  and  strength 

and  development  of 
cachexia  usually  more 
marked  and  more  rapid 
than  in  ulcer  or  in  gas- 
tritis, and  less  explica- 
ble by  the  gastric  symp- 
toms. 

10.  Epigastric  pain  is  often 

more  continuous,  less 
dependent  upon  taking 
food,  less  relieved  by 
vomiting,  and  less  local- 
ized, than  in  ulcer. 

11.  Causation  not  known. 


12.  No  improvement  or  only 
temporary  improve- 
ment in  the  course  of 
the  disease. 


Gastric  Ulcer. 

1.  Tumor  rare. 

2.  May  occur  at  any  age  after 

childhood.  Over  one- 
half  of  the  cases  under 
forty  years  of  age. 

3.  Duration  indefinite;  may 

be  for  several  years. 

4.  Gastric  hemorrhage  less 

frequent  than  in  cancer, 
but  oftener  profuse ;  not 
uncommon  when  the 
general  health  is  but 
little  impaired. 

5.  Vomiting  rarely  referable 

to  dilatation  of  the 
stomach,  and  then  only 
in  a  late  stage  of  the 
disease. 

6.  Free    hydrochloric    acid 

usually  present  in  the 
gastric  contents. 


7.  Absent. 


8.  Absent. 


9.  Cachetic  appearance 

usually  less  marked 
and  of  later  occurrence 
than  in  cancer,  and 
more  manifestly  de- 
pendent upon  the  gas- 
tric disorders. 

10.  Pain  is  often  more  par- 

oxysmal, mpre  influ- 
enced by  taking  food, 
oftener  relieved  by 
vomiting,  and  more 
sharply  localized,  than 
in  cancer. 

11.  Causation  not  known. 


12.  Sometimes  a  history  of 
one  or  more  previous 
similar  attacks.  The 
course  may  be  irregular 
and  intermittent.  Usu- 
ally marked  improve- 
ment by  regulation  of 
diet. 


Chronic  Catarrhal 
Gastritis. 

1.  No  tumor. 

2.  May  occur  at  any  age. 


3.  Duration  indefinite. 

4.  Gastric  hemorrhage  rare. 


5.  Vomiting    may    or    may 
not  be  present. 


6.  Free  hydrochloric  acid 
may  be  present  or  ab- 
sent. 


7.  Absent. 


8.  Absent. 


9.  When  uncomplicated,  usu- 
ally no  appearance  of 
cachexia. 


10.  The  pain  or  distress  in- 

duced by  taking  food  is 
usually  less  severe  than 
in  cancer  or  in  ulcer. 
Fixed  point  of  tender- 
ness usually  absent. 

11.  Often   referable  to  some 

known  cause,  such  as 
abuse  of  alcohol,  gor- 
mandizing, and  certain 
diseases,  as  phthisis,. 
Bright's  disea.se,  cirrho- 
sis of  the  liver,  etc. 

12.  May  be  a  history  of  pre- 

vious similar  attacks. 
More  amenable  to  reg- 
ulation of  diet  than  u 
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The  diagnosis  between  gastric  cancer  and  gastric  ulcer  is  more  difficult 
than  that  between  cancer  and  gastritis,  and  sometimes  the  diagnosis  is 
impossible.  The  diiferential  points  mentioned  in  the  table  are  of  very 
unequal  value.  An  age  under  thirty,  profuse  hemorrhage,  and  absence 
of  tumor  are  the  most  important  points  in  favor  of  ulcer;  tumor, 
advanced  age,  and  coffee-ground  vomiting  continued  for  weeks  are  the 
most  important  points  in  favor  of  cancer.  As  cancer  may  have  been 
preceded  by  ulcer  or  chronic  gastritis  for  years,  it  is  evidently  unsafe  to 
trust  too  much  to  the  duration  of  the  illness.  As  has  already  been  said, 
it  is  best  to  place  no  reliance  in  the  differential  diagnosis  upon  the  charac- 
ter of  the  pain.  Any  peculiarities  of  the  vomiting,  the  appetite,  or  the 
digestion  are  of  little  importance  in  the  differential  diagnosis.  Cachexia 
is  of  more  importance,  but  it  is  to  be  remembered  that  ulcer,  and  even 
chronic  gastritis  in  rare  instances,  may  be  attended  by  a  cachexia  indis- 
tinguishable from  that  of  cancer.  Cases  might  be  cited  in  which  very 
decided  temporary  improvement  in  the  symptoms  has  been  brought  about 
in  the  course  of  gastric  cancer,  so  that  too  much  stress  should  not  be  laid 
upon  tliis  point.  Enough  has  been  said  under  the  Symptomatology  with 
reference  to  the  diagnostic  bearings  of  the  absence  of  free  hydrochloric 
acid  from  the  stomach,  of  the  presence  of  cancerous  fragments  in  fluids 
from  the  stomach,  and  of  secondary  cancers  in  different  parts  of  the 
body. 

One  must  not  lose  sight  of  the  fact  that  the  whole  complex  of  symp- 
toms, the  order  of  their  occurrence,  and  the  general  aspect  of  the  case, 
make  an  impression  which  cannot  be  conveyed  in  any  diagnostic  table, 
but  which  leads  the  experienced  pliysician  to  a  correct  diagnosis  more 
surely  than  reliance  upon  any  single  symptom. 

In  the  early  part  of  the  disease  there  may  be  danger  of  confounding 
gastric  cancer  with  nervous  dyspepsia  or  with  gastralgia,  but  with  the 
jirogress  of  the  disease  the  error  usually  becomes  apparent.  What  has 
already  been  said  concerning  the  symptomatology  and  the  diagnosis  of 
gastric  cancer  furnishes  a  sufficient  basis  for  the  differential  diagnosis 
between  this  disease  and  nervous  affections  of  the  stomach. 

Chronic  interstitial  gastritis  or  fibroid  induration  of  the  stomach  can- 
not be  distinguished  with  any  certainty  from  cancer  of  the  stomach. 
Fibroid  induration  of  the  stomach  is  of  longer  duration  than  gastric 
cancer,  and  it  is  less  frequently  attended  by  severe  pain  and  hemorrhage. 
Sometimes  a  hard,  smooth  tumor  presenting  the  contours  of  the  stomach 
can  be  felt,  but  this  cannot  be  distinguished  from  diffuse  cancerous  infil- 
tration of  the  stomach. 

Non-malignant  stenosis  of  the  pylorus  is  of  longer  duration  than 
cancer  of  the  pylorus.  The  symptoms  of  dilatation  of  the  stomach 
are  common  to  both  diseases.  Cicatricial  stenosis  is  the  most  common 
form  of  non-malignant  pyloric  stenosis.  This  is  usually  preceded  by 
symptoms  of  gastric  ulcer  which  may  date  back  for  many  years.  Non- 
malignant  stenosis  more  frequently  occurs  under  forty  years  of  age  than 
does  cancer.  The  diagnosis  between  malignant  and  non-malignant  stenosis 
of  the  pylorus  is  in  some  cases  impossible. 

Although  the  surest  ground  for  the  diagnosis  of  gastric  cancer  is  the 
appearance  of  tumor,  there  are  cases  in  which  it  is  difficult  to  decide 
whether  the  tumor  really  belongs  to  the  stomach,  and  even  should  it  be 
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established  that  the  tumor  is  of  the  stomach,  there  may  still  be  doubt 
whether  or  not  it  is  cancerous. 

The  diagnosis  between  cancerous  and  non-cancerous  tumors  of  the 
stomach,  such  as  sarcoma,  fibroma,  myoma,  etc.,  hardly  comes  into  con- 
sideration. The  latter  group  of  tumors  rarely  produces  symptoms  unless 
the  tumor  is  so  situated  as  to  obstruct  one  of  the  orifices  of  the  stomach. 
Even  in  this  case  a  positive  diagnosis  of  the  nature  of  the  tumor  is 
impossible. 

Of  greater  importance  is  the  distinction  between  cancerous  tumors  of 
the  stomach  and  tumors  produced  by  thickening  of  the  tissues  and  by 
adhesions  around  old  ulcers  of  the  stomach.  Besides  the  non-progressive 
character  of  the  small  and  usually  indistinct  tumors  occasionally  caused 
by  ulcers  or  their  cicatrices,  the  main  points  in  diagnosis  are  the  age  of 
the  patient  and  the  existence,  often  for  years,  of  symptoms  of  gastric 
ulcer  antedating  the  discovery  of  the  tumor.  The  long  duration  ol 
symptoms  of  chronic  catarrhal  gastritis  and  of  dilatation  of  the  stomach 
is  also  the  main  ground  for  distinguishing  from  cancer  a  tumor  produced 
by  hypertrophic  stenosis  of  the  pylorus. 

Tumors  of  organs  near  the  stomach  are  liable  to  be  mistaken  for  can- 
cer of  the  stomach.  The  differential  diagnosis  between  gastric  cancer  on 
the  one  hand,  and  tumors  of  the  left  lobe  of  the  liver  and  tumors  of  the 
pancreas  on  the  other  hand,  is  often  one  of  great  difficulty. 

Tumors  of  the  liver  are  generally  depressed  by  inspiration,  whereas 
tumors  of  the  stomach  are  much  less  frequently  affected  by  the  respira- 
tory movements.  The  percussion  note  over  tumors  of  the  liver  is  flat, 
wdiile  a  tympanitic  quality  is  usually  associated  with  the  dulness  over 
tumors  of  the  stomach.  Light  percussion  will  often  bring  out  a  zone 
of  tympanitic  resonance  between  the  hepatic  flatness  and  the  dulness  of 
gastric  tumors.  CSstric  tumors  are  usually  more  movable  tlian  hepatic 
tumors.  By  palpation  the  lower  border  of  the  liver  can  perhaps  be  felt 
and  separated  from  the  tumor  in  case  this  belongs  to  the  stomach.  Most 
of  the  points  of  distinction  based  upon  these  physical  signs  fail  in  cases 
in  which  a  gastric  cancer  becomes  firmly  adherent  to  the  liver.  The 
basis  for  a  diagnosis  must  then  be  sought  in  the  presence  or  the  absence 
of  marked  disturbance  of  the  gastric  functions,  particularly  of  hsemate- 
mesis,  vomiting,  and  dilatation  of  the  stomach.  On  the  other  hand, 
ascites  and  persistent  jaundice  would  speak  in  favor  of  hepatic  cancer. 
There  are  cases  in  which  the  diagnosis  between  hepatic  cancer  and  gastric 
cancer  cannot  be  made.  This  is  especially  true  of  tumors  of  the  left  lobe 
of  the  liver,  which  grow  down  over  the  stomach  and  compress  it,  and 
which  are  accompanied  by  marked  derangement  of  the  gastric  functions. 
The  frequency  with  which  cancer  of  the  stomach  is  associated  with 
secondary  cancer  of  the  liver  should  be  borne  in  mind  in  considering 
the  diagnosis. 

There  are  certain  symptoms  which  in  many  cases  justify  a  probable 
diagnosis  of  cancer  of  the  pancreas,  but  this  disease  can  rarely  be  distin- 
guished with  any  certainty  from  cancer  of  the  stomach.  The  situation  of 
the  tumor  is  the  same  in  both  diseases.  With  pancreatic  cancer  the  pain 
is  less  influenced  by  taking  food,  the  vomiting  is  less  ])rominent  as  a 
symptom,  and  anorexia,  haematemesis,  and  dilatation  of  tlie  stomach  are 
less  common  than  with  gastric  cancer.     Of  the  positive  symptoms  lu 
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favor  of  cancer  of  the  pancreas,  the  most  important  are  jaundice,  fatty 
stools,  and  sugar  in  the  urine.  Of  these  symptoms  jaundice  is  the  most 
common. 

Should  there  be  any  suspicion  that  the  tumor  is  caused  by  impaction  of 
feces,  a  positive  opinion  should  be  withheld  until  laxatives  have  been  given. 

Mistakes  may  occur  as  to  the  diagnosis  between  gastric  cancer  and 
tumors  of  the  omenta,  the  mesentery,  the  transverse  colon,  the  lymphatic 
glands,  and  even  the  spleen  or  the  kidney.  Encapsulated  peritoneal 
exudations  near  the  stomach  have  been  mistaken  for  gastric  cancer. 
Where  a  mistake  is  likely  to  occur  each  individual  case  presents  its 
own  peculiarities,  which  it  is  impossible  to  deal  with  in  a  general  way. 
Of  the  utmost  importance  is  a  careful  physical  exploration  of  the  cha- 
racters and  relations  of  the  tumor,  aided,  if  necessary,  by  artificial  disten- 
sion of  the  stomach  or  of  the  colon  by  gas  (see  page  649).  No  less 
important  is  the  attentive  observance  of  the  symptoms  of  each  case. 
In  doubtful  cases  fluids  withdrawn  from  the  stomach  by  the  stomach- 
tube  should  be  carefully  examined  for  cancerous  fragments,  and  the 
gastric  fluids  may  be  tested  for  free  hydrochloric  acid  by  methods 
already  described. 

Pyloric  cancers  which  receive  a  marked  pulsation  from  the  aorta 
sometimes  raise  a  suspicion  of  aneurism,  but  the  differential  diagnosis 
is  not  usually  one  of  great  difliculty.  Gastric  cancer  when  it  presses 
upon  the  aorta  may  simulate  aneurism,  not  only  by  the  presence  of  pul- 
sation, but  also  by  the  existence  of  a  bruit  over  the  tumor.  The  tumor 
])roduced  by  aneurism  is  generally  smoother  and  rounder  than  that  caused 
l)y  cancer.  The  pulsation  of  an  aneurism  is  expansile,  but  the  impulse 
of  a  tumor  resting  upon  an  artery  is  lifting  and  generally  without  lateral 
expansion.  The  impulse  transmitted  to  a  tumor  resting  upon  the  abdom- 
inal aorta  may  be  lessened  by  placing  the  patient  upon  his  hands  and 
knees.  Sometimes  the  tumor  can  be  moved  with  the  hands  off  from  the 
artery,  so  that  the  pulsation  momentarily  ceases.  A  severe  boring  pain 
in  the  back,  shooting  down  into  the  loins  and  the  lower  extremities,  and 
not  dependent  upon  the  condition  of  the  stomach,  characterizes  abdom- 
inal aneurism,  but  is  not  to  be  expected  in  gastric  cancer.  With  aneur- 
ism gastric  disorders  and  constitutional  disturbance  are  much  less  promi- 
nent than  with  cancer  of  the  stomach.^ 

Spasm  of  the  upper  part  of  the  rectus  abdominis  muscle  may  simulate 
a  tumor  in  the  epigastric  region.  The  diagnosis  is  made  by  noting  the 
correspondence  in  shape  and  position  between  the  tumor  and  a  division 
of  the  rectus  muscle,  the  superficial  character  of  the  tumor,  the  effect  of 
different  positions  of  the  body  upon  the  distinctness  of  the  tumor,  the 
tympanitic  resonance  over  the  tumor,  and,  should  there  still  be  any 
doubt,  by  anaesthetizing  the  patient,  when  the  phantom  tumor  will  dis- 
a])pear.  Spasm  of  the  rectus  muscle  has  been  observed  in  cases  of  cancer 
of  the  stomach, 

*  In  a  case  of  pulsating  pyloric  cancer  observed  by  Bierner  the  symptoms  were  much 
more  in  favor  of  aneurism  than  of  cancer.  The  cancer  had  extended  to  the  retro-peri- 
toneal glands,  which  partially  surrounded  and  compressed  the  aorta.  There  were  marked 
lateral  pulsation  of  the  tumor,  distinct  systolic  bruit,  diminution  of  the  femoral  pulse, 
and  severe  lancinating  pain  in  the  back  and  sacral  region.  With  the  exception  of  vomit- 
ing, the  gastric  symptoms  were  insignificant.  The  patient  was  only  thirty -three  years  old 
(Oil,  Zur  Path,  des  Mugencarcinoms,  Zurich,  1867,  p.  71). 
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AtteDtion  is  also  called  to  the  possibility  of  mistaking  in  emaciated 
persons  the  head  of  the  normal  pancreas,  or  less  frequently  the  mesentery 
and  lymphatic  glands,  for  a  tumor.^  As  emaciation  progresses  the  at 
first  doubtful  tumor  may  even  appear  to  increase  in  size  and  distinctness. 

It  is  sufficient  to  call  attention  to  the  danger  of  mistaking,  in  cases 
where  the  gastric  symptoms  are  not  prominent  and  no  tumor  exists,  gas- 
tric cancer  for  pernicious  anaemia,  senile  marasmus,  or  the  chronic  plithisis 
of  old  age.  In  some  of  these  cases  the  diagnosis  is  impossible,  but  tlie 
physician  should  bear  in  mind  the  possibility  of  gastric  cancer  in  the 
class  of  cases  here  considered,  and  should  search  carefully  for  a  tumor  or 
other  symptom  which  may  aid  in  the  diagnosis. 

The  possibility  of  mistaking  gastric  cancer  accompanied  with  peritoneal 
exudation  for  cirrhosis  of  the  liver  or  for  tubercular  peritonitis  is  also  to 
be  borne  in  mind. 

The  diagnosis  of  the  position  of  the  cancer  in  the  stomach  can  usually 
be  made  in  cases  of  cancer  of  the  cardia  or  of  the  pylorus.  The  symp- 
toms diagnostic  of  cancer  of  the  cardia  are  dysphagia,  regurgitation  of 
food,  obstruction  in  the  passage  of  the  oesophageal  bougie,  and  sinking 
in  of  the  epigastric  region  in  consequence  of  atrophy  of  the  stomach.  It 
has  already  been  said  that  catheterization  of  the  oesophagus  does  not 
always  afford  tlie  evidence  of  obstruction  which  one  w^ould  expect.  Can- 
cerous stenosis  of  the  cardia  is  to  be  distinguished  from  cicatricial  stenosis 
in  this  situation.  The  diagnosis  is  based  upon  the  history  of  the  case, 
which  is  generally  decisive,  and  upon  finding  fragments  of  cancer  in  the 
tube  passed  down  the  oesophagus. 

That  the  cancer  is  seated  at  the  pylorus  is  made  evident  by  the  situa- 
tion of  the  tumor  (see  p.  561)  and  by  the  existence  of  dilatation  of  the 
stomach.  There  are  many  more  causes  of  stenosis  of  the  pylorus  than 
of  stenosis  of  the  cardia,  so  that,  notwithstanding  the  absence  of  tumor, 
cancer  of  the  cardia  is  often  more  readily  diagnosticated  than  cancer  of 
the  pylorus. 

The  greatest  difficulty  in  diagnosis  is  presented  by  cancers  which  do 
not  obstruct  the  orifices  of  the  stomach.  Many  of  these  cancers  run  an 
almost  latent  course  so  far  as  the  gastric  symptoms  are  concerned,  and  in 
case  they  produce  no  recognizable  tumor  and  are  unattended  with  hemor- 
rhage, the  difficulties  in  their  diagnosis  are  almost  insurmountable. 

In  general,  a  diagnosis  of  tlie  particular  form  of  cancer  which  is  present 
cannot  be  made,  nor  is  such  a  diagnosis  of  any  practical  value.  In  very 
exceptional  cases  such  a  diagnosis  might  be  made  by  the  examination  of 
secondary  subcutaneous  cancers^  or  of  fragments  found  in  the  fluids 
obtained  from  the  stomach. 

Although  the  diagnosis  of  gastric  cancer  can  generally  be  made  before 
the  death  of  the  patient,  unfortunately  a  positive  diagnosis  in  the  early 
stages  of  the  disease  is  usually  impossible.     Should  resection  of  cancer 

*  In  the  case  of  the  late  Corate  de  Chambord  the  diagnosis  of  gastric  cancer  was  made 
upon  what  appeared  to  be  very  good  grounds.  Ko  cancer,  however,  existed,  and  tlie  ill- 
defined  tumor  which  was  felt  during  life  in  the  epigastric  region  proved  to  be  the  mesentery 
containing  considerable  fat  (Vulpian,  "  La  d^rniere  Maladie  ue  M.  le  Comte  de  Cham- 
bord." Gaz.  hebd.  de  Med.  et  de  Chir.,  Sept.  14,  1883). 

'  As  for  example,  in  Finlay's  case,  already  referred  to  (p.  567).  It  is  not  safe  to  trust 
implicitly  in  this  criterion,  as  the  subcutaneous  tumors  may  be  of  a  diflerent  nature  from 
the  tumor  of  the  stomach,  as  in  an  interesting  case  observed  by  Leube  {op.  cit.,  p.  12o). 
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y£  the  stomach  become  a  legitimate  operation  in  surgery,  it  will  be  of  the 
utmost  importance  to  make  the  diagnosis  in  an  early  stage  of  the  disease. 
Only  those  cases  are  suitable  for  resection  in  which  there  are  no  secondary 
deposits,  the  general  health  of  the  patient  is  in  fair  condition,  and  exten- 
sive adhesions  have  not  been  formed.  It  was  to  be  hoped  that  the  inge- 
nious instrument  devised  by  Mikulicz  for  exploring  the  interior  of  the 
stomach  by  electrical  illumination  would  prove  a  valuable  aid  in  diag- 
nosis. The  gastroscope  in  its  present  construction,  however,  has  proved 
of  little  value.^  It  is,  moreover,  difficult  to  manipulate,  and  is  not  free 
from  danger  to  the  patient.  We  may  be  permitted,  however,  to  hope  for 
improvement  in  this  direction. 

In  cases  in  which  there  is  reasonable  suspicion  of  the  existence  of  gas- 
tric cancer,  and  in  which  there  is  proper  ground  to  contemplate  resection 
of  the  tumor,  it  is  justifiable  to  make  an  exploratoiy  incision  into  the 
abdomen.  It  can  then  be  decided  whether  or  not  cancer  exists,  and 
whether  the  case  is  suitable  for  operation.  When  this  incision  is  made 
with  all  of  the  precautions  known  to  modern  surgery,  it  is  attended  with 
little  or  no  danger,^  and  it  should  not  be  made  except  by  surgeons  who 
are  practically  familiar  with  these  precautions. 

Prognosis. — There  is  no  proof  that  cancer  of  the  stomach  has  ever 
ended  in  recovery.  It  may  be  admitted  that  partial  cicatrization  of  gas- 
tric cancer  may  occur.  We  have,  however,  no  sufficient  reason  to  believe 
that  cancer  of  the  stomach  has  ever  been  completely  destroyed  by  any 
process  of  nature  or  by  any  medicinal  treatment. 

A  successful  resection  of  a  cancer  of  the  pylorus  by  Billroth  in  January, 
1881,  made  a  great  sensation  in  the  medical  world.  Since  that  time  the 
operation  has  been  performed  successfully  ten  times,  and  with  fatal  issue 
twenty-seven  times.  A  radical  cure  has  not,  however,  been  effected, 
although  life  has  been  prolonged  for  a  year  and  a  half  after  the  opera- 
tion.'^  The  possibility  of  permanent  cure  of  gastric  cancer  by  extirpa- 
tion must  be  admitted.  Enthusiasm  over  this  possibility,  however,  is 
seriously  lessened  by  the  fact  that  a  radical  cure  is  not  to  be  expected 
unless  the  operation  is  undertaken  when  the  tumor  is  of  smaK  size,  has 
produced  no  distant  metastases,  is  free  from  many  adhesion i,,  and  the 
patient  is  not  greatly  prostrated.  In  view  of  the  difficulty  of  diagnosis 
in  the  early  stages  it  is  not  likely  that  these  favorable  conditions  can  be 
fulfilled  except  in  the  rarest  instances.  Metastases  may  already  exist 
when  the  tumor  is  small  and  before  it  has  given  rise  to  any  symptoms."* 
Pylorectomy,  moreover,  w^ill  probably  be  successful  in  the  hands  of  only 
comparatively  few  surgeons.     It  is  therefore  but  a  feeble  glimmer  of  hope 

'  *  Mikulicz  has  observed  with  the  gastroscope  in  a  case  of  pyloric  cancer  immobility  of 
the  pylorus  and  absence  of  rugse  in  the  mucous  membrane  of  the  pyloric  region  (  Wiener 
med.  Wochenschr.,  1883,  No.  24).  It  does  not  seem  probable  that  there  can  be  anything 
peculiar  to  cancer  in  these  appearances.     • 

^  Of  20  exploratory  incisions  for  tumor  of  the  stomach  performed  by  Billroth,  not  one 
had  ended  fatally  (Deutsche  med.  Wochenschrift,  1882,  ii.). 

^  Several  of  the  patients  are  still  living  ( 1 884),  but,  so  far  as  I  can  learn,  no  patient  has 
survived  the  operation  more  than  a  year  and  a  half. 

*  Birch-Hi rsclifeld  relates  a  case  in  which  a  non-ulcerated  cancerous  tumor  not  larger 
than  a  silver  half-dollar  was  found  in  the  pyloric  region  of  the  stomach  of  a  woman  who 
died  from  injury.  The  tumor  had  given  rise  to  no  symptoms.  Nevertheless,  numerous 
nieta^jtases  existed  in  the  Ivmphatic  glands  of  the  omentum  and  of  the  lesser  curvature 
(Jahresb.  d.  geseOschaft  f.  Natur  u.  Heilk.  im  Dresden  [1882-83],  1883,  p.  37). 
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which  is  now  admitted  to  the  hitherto  relentlessly  fatal  forecast  of  this 
disease. 

TREA'ntEXT. — Even  up  to  the  present  time  various  drugs  have  been 
vaunted  as  effecting  a  radical  cure  of  cancer  of  the  stomacli.  Some  of 
these,  sucli  as  mercury,  are  positively  harmful ;  others,  such  as  conium, 
belladonna,  and  condurango,  are  often  palliative ;  but  not  one  has  been 
proven  to  be  curative.  Since  its  recommendation  by  Friedreich  in  1874, 
condurango  has  enjoyed  the  greatest  vogue.  The  few  observations  in 
which,  under  the  use  of  this  agent,  tumors,  real  or  apparent,  of  the 
stomach  have  lessened  in  size  or  disappeared,  admit  of  other  inter- 
pretations than  as  cures  of  gastric  cancer.  There  is,  however,  consider- 
able testimony  as  to  the  virtues  of  condurango  as  a  stomachic.  In  some 
cases  it  relieves  the  pain,  vomiting,  and  indigestion  of  gastric  cancer,  but 
in  many  cases  it  is  employed  without  benefit.  The  drug  which  passes 
by  the  name  of  condurango  in  the  market  is  a  very  variable  preparation. 
According  to  Friedreich's  directions,  decoction  of  condurango  is  pre})aral 
as  follows:  Macerate  5ss  of  cort.  condurango  for  twelve  hours  with  fsxij 
of  water ;  then  boil  down  to  f ovj  and  strain.  The  dose  is  a  tablespoon- 
ful  two  or  three  times  daily.  The  decoction  of  condurango  may  be  com- 
bined with  syr.  aurantii  cort. 

While  all  specific  treatment  of  gastric  cancer  is  to  be  abandoned,  much 
can  be  done  for  the  relief  and  comfort  of  the  patient.  The  treatment  is 
symptomatic. 

In  general,  the  indications  are  similar  to  those  in  gastric  ulcer.  It  is 
not  necessary,  however,  to  restrict  the  diet  to  the  same  extent  as  in  gas- 
tric ulcer.  The  patient's  tastes  may  be  consulted  to  a  considerable  extent. 
Still,  it  will  be  found,  as  a  rule,  that  the  patient  is  most  comfortable  when 
his  diet  is  confined  to  easily-digestible  substances,  such  as  milk,  beef-juice, 
Leube's  beef-solution,  rare  beefsteak,  and  other  articles  mentioned  under 
the  treatment  of  gastric  ulcer. 

The  pain  of  gastric  cancer  will  usually  require  the  administration  of 
opium  in  some  form.  There  is  manifestly  not  the  same  objection  to  the 
employment  of  narcotics  in  a  necessarily  fatal  disease  like  cancel  as  in 
ulcer  of  the  stomach.  Opium  may  be  given  in  pill  form  or  as  the  tinc- 
ture or  deodorized  tincture,  or  often  most  advantageously  as  hypodermic 
injections  of  morphia,  to  which  atropia  may  be  added. 

Vomiting  is  sometimes  controlled  by  regulation  of  the  diet,  particularly 
by  iced  milk.  For  this  symptom  also  opium  or  morphia  is  often  neces- 
sary. In  addition,  the  customary  remedies  for  relief  of  vomiting,  such 
as  bits  of  ice,  iced  champagne,  soda-water,  hydrocyanic  acid,  oxalate  of 
cerium,  creasote,  may  be  tried.  Cold  or  hot  applications  to  the  abdomen 
and  mild  counter-irritants,  such  as  mustard  plaster  or  turpentine  stupes, 
sometimes  afford  relief.  If  the  vomiting  be  incoercible,  it  may  be  well  to 
aflminister  food  for  a  short  time  exclusively  by  the  rectum,  and  in  case 
of  stenosing  cancer  of  the  cardia  this  method  of  administering  food  may 
be  the  only  one  possible. 

Acid  eructations  and  heartburn  are  oflen  relieved  by  the  antacids,  as 
bicarbonate  of  sodium,  lime-water,  or  calcined  magnesia.  Against  ferment- 
ative processes  in  the  stomach  have  been  recommended  salicylate  of  sodium, 
creasote,  carbolic  acid,  and  the  alkaline  hyposulphites.  Charcoal  tablets 
are  as  useful  as,  and  less  likely  to  disagree  than,  other  autifermentatives. 
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In  view  of  V.  d.  Velden's  investigations,  already  mentioned,  the  adminis- 
tration of  dilute  hydrochloric  acid  in  an  hour  after  a  meal  is  indicated. 

Excellent  results  have  been  obtained  by  regularly  washing  out  the 
stomach  in  cases  of  gastric  cancer,  particularly  in  pyloric  cancer  with 
dilatation  of  the  stomach.  By  this  procedure  pain,  indigestion,  and 
vomiting  are  often  greatly  relieved,  and  the  patient  experiences  a  renewed 
sense  of  well-being.  Unfortunately,  the  benefit  is  only  temporary.  The 
syphon  process  is  most  conveniently  employed.  Contraindications  to  the 
use  of  the  stomach-tube  are  copious  gastrorrhagia  and  great  weakness  of 
the  patient. 

When  constipation  is  not  relieved  by  washing  out  the  stomach,  enemata 
should  be  employed.     Drastic  purgatives  should  not  be  given. 

For  diarrhoea  opium  may  be  given,  particularly  in  the  form  of  small 
enemata  of  starch  and  laudanum. 

Scanty  hemorrhage  in  the  form  of  coffee-grounds  vomiting  requires  no 
treatment.  Copious  hsematemesis  is  to  be  treated  according  to  the  prin- 
ciples laid  down  under  the  treatment  of  hemorrhage  from  gastric  ulcer. 

Discussion  of  the  surgical  treatment  of  gastric  cancer  of  course  does 
not  belong  to  this  work.  The  opinion  entertained  by  the  physician  as  to 
the  propriety  of  surgical  interference  in  gastric  cancer  is  not,  however,  a 
matter  of  indifference,  for  cases  of  gastric  cancer  come  first  into  the  hands 
of  the  physician,  and  generally  only  by  his  recommendation  into  those 
of  the  surgeon.  So  long  as  the  physician  stands  absolutely  powerless 
before  this  disease,  his  general  attitude  as  to  the  propriety  of  surgical 
interference  should  not  be  one  of  hostility.  Experience  only  can  deter- 
mine the  justification  of  surgical  operation  in  cases  of  gastric  cancer.  As 
yet,  it  is  too  soon  to  express  a  positive  opinion  as  to  the  value  of  resection 
of  gastric  cancer.  Of  37  published  resections  of  cancer  of  the  pylorus, 
27  died  from  the  effects  of  the  operation,  and  of  the  fatal  cases  18  within 
the  first  twenty-four  hours.  These  results  are  certainly  not  calculated  to 
awaken  much  enthusiasm  for  the  operation.  Still,  it  would  be  wrong  to 
draw  definite  conclusions  from  the  existing  statistics  of  resection  of  the 
cancerous  pylorus,  partly  because  the  number  of  operations  is  as  yet  too 
small,  partly  because  the  operation  has  been  done  when  it  was  certainly 
unwarrantable  according  to  the  best  judges  (Billroth,  Czerny),  and  chiefly 
because  the  number  of  operators  in  proportion  to  the  number  of  operations 
is  too  great.  For  the  37  published  operations  there  have  been  27  ope- 
rators. Ovariotomy  was  not  considered  a  justifiable  operation  until  the 
excellent  results  of  individual  operators  were  obtainecl.  It  is  probable 
that  to  an  even  greater  extent  resection  of  the  pylorus  will  become  the 
specialty  of  certain  operators.  Therefore,  before  concluding  as  to  the 
value  of  resection  of  cancer  of  the  stomach  it  is  necessary  to  await  the 
results  of  individual  surgeons  in  a  series  of  cases.^ 

So  much,  however,  is  now  certain,  that  with  our  present  means  of 
diagnosis  the  number  of  cases  suitable  for  extirpation  is  very  small.^     A 

^  Already,  from  this  point  of  view,  the  operation  appears  more  hopeful.  Czemy  has 
performed  6  resections  of  the  stomach  with  only  2  fatal  results ;  4  of  the  operations  were 
pvlorectomies  for  cancer.  Billroth  has  performed  the  operation  8  times  with  3  fatal 
results  {Wiener  vied.  Wochenschrift,  1884,  Nos.  17  and  29). 

*  Billroth  at  the  eleventh  session  of  the  Congress  of  German  Surgeons  said  that  he  was 
amazed  at  the  number  of  resections  of  the  pylorus  which  had  been  performed.     Out  of 
oO  to  60  cases  of  gastric  cancer,  only  1  appeared  to  him  suitable  for  operation. 
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radical  cure  is  to  be  expected  only  in  {he  rarest  instances,  so  that  the  value 
of  the  operation  will  depend  chiefly  upon  the  condition  of  the  patient  after 
its  performance.  As  regards  this  point,  the  results  in  the  successful  cases 
liave  been  encouraging.  In  several  instances  the  terrible  sufferings  of  the 
patient  have  given  place  to  months  of  comparative  health  and  comfort. 

In  cases  of  extreme  cancerous  stenosis  of  the  pylorus  which  are  not 
suitable  for  resection  Wolfler  proposed  forming  a  fistulous  communication 
between  the  stomach  and  the  small  intestine  (gastro-enterostomy).  The 
results  of  the  operation  have  not  been  encouraging.  Out  of  six  cases  in 
which  this  operation  has  been  performed,  only  two  patients  lived  after  the 
operation. 

For  the  same  condition  Schede  proposed  making  a  duodenal  fistula 
^duodenostomy),  but  I  am  not  aware  that  the  operation  has  been  per- 
lormed. 

The  results  of  gastrostomy  for  relief  of  cancerous  stenosis  of  the  cardia 
or  of  the  oesophagus  have  not  been  encouraging.^ 


Non-Cancerous  Tumors  of  the  Stomach. 

Little  clinical  interest  attaches  to  non-cancerous  tumors  of  the  stomach. 
They  are  comparatively  rare  and  usually  unattended  by  symptoms.  Even 
should  a  tumor  be  discovered,  there  are  no  means  of  determining  the  nature 
of  the  tumor ;  and  if  symptoms  are  produced  by  the  tumor,  the  case  will 
probably  be  diagnosticated  as  one  of  cancer.  It  is  necessary,  therefore,  in 
the  present  work  to  do  little  more  than  enumerate  the  different  forms  of 
non-cancerous  tumor  of  the  stomach. 

The  most  common  of  benign  gastric  tumors  are  polypi  projecting  into 
the  interior  of  the  stomach.  These  are  usually  so-called  mucous  or  aden- 
omatous polypi,  being  composed  of  hypertrophied  or  hyperplastic  elements 
of  the  mucous  membrane  with  or  without  new  growth  of  submucous  tis- 
sue. They  may  be  present  in  large  number  (one  hundred  and  fifty  to 
two  hundred  in  a  case  of  Leudet^s).  Their  development  is  usually  attrib- 
uted to  a  chronic  catarrhal  gastritis,  so  that  a  gastritis  polypora  has  been 
distinguished.  These  polyps  are  important  only  when  they  obstruct  one 
of  the  orifices  of  the  stomach,  in  which  case  they  may  cause  even  fatal 
stenosis.     This  occurrence  is  very  rare. 

Benign  adenomata  appear  less  frequently  as  growths  in  the  submucous 
coat  of  the  stomach  (AViniwarter). 

Myomata  and  myosarcomata,  projecting  sometimes  as  polyps  either  into 
the  gastric  or  the  peritoneal  cavity,  may  attain  a  very  large  size,  as  in  a 
case  reported  by  Brodowski  in  which  a  cystic  myosarcoma  of  the  stomach 
weighed  twelve  pounds.^ 

Sarcoma,  either  as  a  primary  or  a  secondary  tumor  of  the  stomach,  is 
rare.  Two  cases  of  secondary  lyrapho-sarcoma  of  the  stomach  (primary 
of  the  retro-peritoneal  glands)  without  gastric  symptoms  have  come  under 
my  observation.  In  a  similar  case  reported  by  Coupland  the  symptoms 
resembled  those  of  gastric  cancer.^ 

*  Of  76  cases  of  gastrostomy  for  the  relief  of  cancer  of  the  oesophagus  or  of  the  cardia, 
only  14  lived  over  thirty  days  (Leisrink  and  Alsberg,  Arch.  f.  kiln.  Chir.,  Bd.  28,  p.  760, 
1882). 

'  Virehovfs  Arehiv,  Bd.  67.  •  Trarw.  London  Path.  Soc.,  vol.  xxviii.  p.  126. 
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In  connection  with  gastric  ulcer  mention  has  already  been  made  of  the 
occurrence  of  miliary  aneurisms  in  the  stomach,  which  may  be  the  cause 
of  fatal  hsematemesis. 

Sometimes  the  mucous  membrane  is  studded  with  little  cysts,  as  in  a 
case  reported  by  Harris/ 

Fibromata  and  lipomata  are  very  rare. 

Foreign  bodies  in  the  stomach,  particularly  balls  of  hair,  have  been 
sometii  oes  mistaken  for  tumors,  particularly  cancer,  of  this  organ.  Schon- 
born  removed  successfully  a  ball  of  hair  from  the  stomach  by  gastrotomy.* 
Before  the  operation  the  tumor  was  considered  to  be  a  movable  kidney. 

'  Am.  Journ.  Med.  Sci.,  April,  1869.  ^  Arch.  f.  kl.  Cldrurg.,  Bd.  xxix.  p.  609. 


HEMORRHAGE  FROM  THE  STOMACH. 

By  W.  H.  welch,  M.  D. 


Hemorrhage  from  the  stomach  is  a  symptom,  and  not  a  disease.  It 
is  a  result  of  a  great  variety  of  morbid  conditions  in  the  description  of 
which  it  receives  more  or  less  consideration.  Already  the  symptomatol- 
ogy and  treatment  of  hemorrhage  from  the  stomach  have  been  considered 
in  connection  with  its  two  most  important  causes — namely,  gastric  ulcer 
and  gastric  cancer.  It  remains  to  give  a  summary  of  the  etiology  and 
diagnosis  of  gastric  hemorrhage. 

Hemorrhage  from  the  stomach  is  also  called  gastrorrhagia.  The  term 
hsematemesis  is  not  synonymous  with  gastric  hemorrhage,  for  blood  may 
be  vomited  which  has  simply  been  swallowed  or  has  passed  from  the 
intestine  into  the  stomach. 

Etiology. — The  causes  of  gastric  hemorrhage  are  as  follows  : 

1.  Ulcer  of  the  Stomach. — Simple  gastric  ulcer  is  the  most  frequent 
cause  of  abundant  hemorrhage  from  the  stomach.  Tuberculous  gastric 
ulcers,  typhoid  gastric  ulcers,  and  the  ulcers  of  phlegmonous  gastritis  are 
extremely  rare  causes  of  hemorrhage.  Hemorrhagic  erosion  of  the  stom- 
ach, which  by  many  writers  is  assigned  an  important  place  in  the  etiology 
of  gastric  hemorrhage,  is  not  an  independent  affection,  and  in  my  opinion 
is  without  any  clinical  significance. 

2.  Cancer  of  the  Stomach. — (Non-cancerous  tumors  of  the  stomach 
hardly  deserve  mention  in  this  connection,  so  infrequently  are  they  the 
cause  of  gastric  hemorrhage.) 

3.  Traumatism  (mechanical,  chemical,  thermic). — a.  Acting  from  with- 
out the  stomach:  severe  injury  to  the  abdomen,  as  by  a  blow  or  a  fall; 
penetrating  wounds  of  the  stomach. 

h.  Acting  from  within  the  stomach :  foreign  bodies,  particularly  sharp- 
pointed  ones ;  corrosive  poisons,  as  acids  and  alkalies ;  other  toxic  inflam- 
matory irritants;  and  very  hot  substances.  Here  should  also  be  men- 
tioned injury  from  an  inflexible  stomach-tube  and  aspiration  of  mucous 
membrane  with  the  stomach-pump. 

4.  Diseases  of  the  Gastric  Blood-vessels. — a.  Aneurism  of  the  arteries 
of  the  stomach.  Miliary  aneurisms  have  been  found  by  Galliard  and 
others  as  a  cause  of  profuse  and  even  fatal  hemorrhage  from  the  stomach. 
Especially  in  obscure  cases  should  careful  search  be  made  for  miliai-y 
aneurisms. 

h.  Varices  of  the  veins  ar^  a  not  unimportant  cause  of  gastric  hemor- 
rhage.    They  are  most  frequently  associated  with  chronic  passive  con- 
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gestiou  of  the  stomach,  but  they  may  be  found  without  any  apparent 
disturbance  of  the  circulation. 

c.  Degenerations  of  the  vessels,  particularly  fatty  and  atheromatous 
degeneration  of  the  arteries.  Probably  gastric  hemorrhage  in  phospho- 
rus-poisoning is  to  be  attributed  to  fatty  degeneration  of  the  arteries. 
Amyloid  degeneration  of  the  blood-vessels  is  a  doubtful  cause  of  hemor- 
rhage. 

5.  Active  Congestion  of  the  Stomach. — Here  is  usually  placed  gastric 
hemorrhage  as  a  result  of  severe  inflammation  of  the  stomach  (as  acute 
catarrhal  gastritis),  although  in  these  cases  the  inflammatory  alteration 
of  the  vascular  walls  is  an  equally  important  factor. 

With  more  probability  the  so-called  vicarious  hemorrhages  from  the 
stomach  are  to  be  assigned  to  active  congestion.  Sceptical  as  one  is 
inclined  to  be  as  regards  vicarious  hemorrhages  of  the  menses,  the  occur- 
rence of  such  hemorrhages,  although  rare,  must  be  admitted.  Doubtful, 
however,  are  alleged  cases  of  gastric  hemorrhage  taking  the  place  of 
suppressed  hemorrhoidal  bleeding  or  of  epistaxis, 

6.  Passive  Congestion  of  the  Stomach. — This  embraces  an  important 
group  of  causes  of  gastric  hemorrhage.  This  hemorrhage  is  the  result 
of  venous  congestion  caused  by  some  obstruction  to  the  portal  circulation. 
The  obstruction  may  be — 

a.  In  the  portal  vein  itself  or  its  branches  within  the  liver,  as  in  pyle- 
thrombosis,  cirrhosis  of  the  liver,  tumors,  such  as  cancer  or  echinococ- 
cus  cysts,  compressing  the  portal  vein,  occlusion  of  capillaries  in  the 
hver  by  pigment-deposits  in  melansemia,  and  dilatation  of  the  bile-ducts 
in  the  liver  from  obstruction  to  the  flow  of  bile.  Next  to  ulcer  and  to 
cancer  of  the  stomach,  cirrhosis  of  the  liver  is  the  most  frequent  and 
important  cause  of  gastrorrhagia. 

6.  In  the  pulmonary  blood-vessels,  as  in  pulmonary  emphysema,  chronic 
pleurisy,  and  fibroid  induration  of  the  lungs. 

c.  In  the  heart  in  consequence  of  uncompensated  valvular  and  other 
diseases  of  the  heart. 

For  evident  reasons,  obstruction  of  the  pulmonary  or  of  the  cardiac 
circulation  is  much  less  likely  to  cause  gastric  hemorrhage  than  is  obstruc- 
tion in  the  portal  vein  or  the  liver. 

Possibly,  gastric  hemorrhage  which  is  caused  by  violent  acts  of  vomit- 
ing may  be  caused  by  venous  congestion  of  the  mucous  membrane  of  the 
stomach.  In  support  of  this  view,  Rindfleisch  advances  the  idea  that 
the  veins  in  the  muscular  layers  of  the  stomach,  in  consequence  of  the 
thinness  of  their  coats,  are  much  more  likely  than  tlie  arteries  to  sufler 
from  the  compression  of  the  muscle  during  its  contraction. 

The  occasional  occurrence  of  gastric  hemorrhage  during  pregnancy  has 
also  been  attributed  to  passive  congestion  of  the  stomach. 

7.  Acute  Infectious  Diseases — namely,  yellow  fever,  acute  yello\v 
atrophy  of  the  liver,  relapsing  fever ;  less  frequently  cholera,  typhoid 
fever,  typhus  fever,  diphtheria,  erysipelas,  and  the  exanthematous  fevers, 
small-pox,  measles,  and  scarlet  fever. 

The  cause  of  gastric  hemorrhage  in  these  diseases  is  not  understood. 
The  usual  explanation  attributes  the  hemorrhage  to  dissolution  of  the 
blood-corpuscles  and  secondary  alteration  of  the  walls  of  the  blood- 
v(«sels.     Plugging  of  the  vessels  with  micro-organisms  has  been  found 
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in  only  a  few  instances.  The  gastrorrhagia  of  acute  yellow  atrophy  of 
the  liver  has  been  attributed  to  dissolution  of  the  blood,  not  only  by 
some  infectious  agent,  but  also  by  constituents  of  the  bile,  and  also  to 
obstruction  of  the  portal  circulation  by  destruction  and  occlusion  of  cap- 
illaries in  the  liver. 

8.  Other  Constitutional  Affections. — a.  Hemorrhagic  diatheses — namely, 
scorbutus,  purpura,  and  hiematophilia.  Strictly  speaking,  a  hemorrhagic 
diathesis  exists  in  other  affections  of  this  class. 

6.  Malaria.  Here  we  may  distinguish,  first,  periodical  malarial  hemor- 
rhages from  the  stomach  which  are  cured  by  quinia ;  second,  pernicious 
gastric  malarial  fever,  of  very  grave  prognosis ;  and  third,  hemorrhages 
in  malarial  cachexia  due  to  extreme  anaemia.  Cases  which  have  been 
described  as  malaria  with  scorbutic  complications  belong  mostly  to  the  last 
variety.  Mention  has  already  been  made  of  gastric  hemorrhages  attrib- 
uted to  malarial  pigmentation  of  the  liver. 

c.  Profound  Anaemias.  The  most  important  affections  in  this  category 
are  progressive  pernicious  anaemia,  leucocythaemia,  and  pseudo-leucocy- 
thaemia,  including  the  so-called  splenic  anaemia. 

d.  Cholaemia.  The  hemorrhage  is  attributed  to  dissolution  of  the 
blood-corpuscles  by  the  action  of  the  biliary  salts. 

Gastric  hemorrhage  is  a  rare  event  in  Bright's  disease,  occurring  more 
especially  with  small  kidneys.  In  one  such  case  I  found  that  the  fatal 
hemorrhage  was  due  to  the  bursting  of  a  miliary  aneurism  of  a  small 
artery  in  the  submucous  coat.  Probably  in  all  similar  cases  the  hemor- 
rhage is  referable  to  disease  of  the  vascular  walls. 

9.  Neuropathic  Conditions. — Although  ecchymoses  in  the  mucous 
membrane  of  the  stomach  can  be  experimentally  produced  by  injury 
of  various  parts  of  the  brain  and  spinal  cord,  there  is  no  proof  that 
gastric  hemorrhage  which  is  of  any  clinical  importance  is  referable  to 
structural  diseases  of  the  nervous  system.  The  occasional  occurrence  of 
gastric  hemorrhage  in  progressive  paralysis  of  the  insane,  in  tuberculous 
meningitis,  in  epilepsy,  is  to  be  attributed  to  other  causes. 

In  lack  of  a  better  explanation,  however,  the  gastric  hemorrhages 
which  have  been  occasionally  observed  in  hysterical  women  may  be  classi- 
fied here.  These  constitute  not  the  least  important  class  of  gastric  hemor- 
rhages. The  hemorrhages  from  the  stomach  in  chlorosis  belong  partly 
here  and  partly  to  anaemia. 

10.  Melaena  Neonatorum. — Although  in  some  cases  ulcers  have  been 
found  in  the  stomach  or  duodenum,  and  in  others  a  general  hemorrhagic 
diathesis  exists,  it  must  be  said  that  the  etiology  of  this  grave  disease  is 
still  very  obscure. 

Ill  Bursting  of  Aneurisms  or  of  Abscesses  from  without  into  the 
Stomach. 

12.  Idiopathic  Causes. — Under  this  unsatisfactory  designation  are 
included  cases  which  are  aptly  described  by  Flint  ^  in  the  following 
words :  *'  Hemorrhage  sometimes  occurs  from  the  stomach,  as  from  the 
bronchial  tubes,  the  Schneiderian  membrane,  and  in  other  situations, 
without  any  apparent  pathological  connections,  neither  following  nor 
preceding  any  appreciable  morbid  conditions.    It  is  then  to  be  considered 

*  Austin  Flint,  A  Treatise  on  the  Principles  and  Practice  of  Medicine.  5th  ed.,  p.  51C>, 
Philada..  1881. 
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as  idiopathic."  A  person  in  apparent  health  has  suddenly  a  hemorrhage, 
often  profuse,  from  the  stomach,  which  is  followed  only  by  symptoms 
immediately  referable  to  the  hemorrhage.  The  hemorrhage  is  naturally 
the  source  of  great  anxiety.  Ulcer  or  cancer  of  the  stomach  or  some  other 
grave  disease  is  usually  suspected.  But  the  patient  develops  no  further 
symptoms,  and  often  never  has  another  hemorrhage.  Whatever  hypoth- 
eses one  may  construct  for  these  cases  of  so-called  idiopathic  hemorrhage, 
the  recognition  of  the  clinical  fact  of  their  occurrence  is  important. 

Inasmuch  as  hemorrhage  from  the  stomach  is  usually  made  manifest 
Dy  the  vomiting  of  blood,  it  is  important  to  bear  in  mind  that  gastric 
hemorrhage  is  not  the  only  cause  of  hsematemesis.  Blood  may  gain 
access  to  the  stomach  by  being  swallow^ed  in  cases  of  hemorrhages  from 
the  nose,  mouth,  throat,  bronchi,  lungs,  and  oesophagus.  Blood  may  also 
enter  the  stomach  from  the  duodenum  in  cases  of  simple  ulcer  of  the  duo- 
denum or  of  typhoid  ulcers  situated  in  the  upper  part  of  the  intestine. 

The  SYMPTOMS  of  hemorrhage  from  the  stomach  have  already  been 
described  in  connection  with  Ulcer  of  the  Stomach. 

MoEBiD  Anatomy. — As  is  evident  from  the  enumeration  of  the  causes 
of  gastric  hemorrhage,  the  lesions  found  after  death  are  manifold.  A 
description  of  these  lesions,  however,  does  not  belong  here.  It  is  neces- 
sary, however,  to  say  a  few  words  concerning  the  demonstration  of  the 
source  of  the  hemorrhage. 

The  hemorrhage  is  arterial,  venous,  or  capillary  in  origin.  Ulcerations 
from  the  stomach  into  the  heart,  which  have  been  mentioned  in  connec- 
tion with  gastric  ulcer,  are  too  infrequent  to  come  into  consideration  in 
this  connection.  If  the  bleeding  is  from  a  large  artery  or  vein  or  from 
a  medium-sized  aneurism  or  varix,  the  demonstration  of  its  source  is  not 
difficult.  Often,  however,  in  cases  of  fatal  gastric  hemorrhage  the  search 
for  the  source  of  the  hemorrhage  has  proved  fruitless.  It  is  supposed 
that  in  many  such  cases  the  hemorrhage  is  due  to  diapedesis,  and  not  to 
rupture  of  a  blood-vessel  (rhexis).  Doubtless,  small  gastric  hemorrhages, 
[)articularly  those  into  the  tissues  of  the  stomach,  are  often  the  result  of 
diapedesis,  but  in  cases  of  profuse  hemorrhages  from  the  stomach  where 
the  source  of  the  hemorrhage  is  not  demonstrable  after  death,  the  conve- 
nient assumption  of  hemorrhage  by  diapedesis,  in  my  opinion,  plays  too 
important  a  r6le.  In  most  cases  of  profuse  gastrorrhagia  the  symptoms 
point  to  a  sudden  outpouring  of  blood  into  the  stomach ;  and  our  know- 
ledge of  diapedesis  does  not  warrant  the  belief  that  the  red  blood-cor- 
puscles can  escape  through  the  unsuffused  walls  of  the  vessels  with  that 
combined  rapidity  and  abundance  which  would  be  necessary  to  explain 
the  sudden  and  profuse  hemorrhage.  In  these  cases  hemorrhage  by 
rhexis  is  altogether  more  probable  even  when  ruptured  vessels  cannot 
be  demonstrated.  It  often  requires  a  long-continued  and  careful  search 
to  find  a  small  vessel  w^hich  is  ruptured.  In  the  case  above  mentioned 
of  fatal  hsematemesis  from  miliary  aneurism  over  an  hour  of  continuous 
searching  was  required  to  find  the  pinhole  perforation  in  the  mucous 
membrane  in  the  bottom  of  which  lay  the  small  aneurism.  Chiari^  has 
reported  a  fatal  gastric  hemorrhage  due  to  rupture  of  a  submucous  vein. 
The  erosion  of  the  mucous  membrane  was  not  larger  than  a  hempseed. 
The  examination  of  the  mucous  membrane  is  often  much  impeded  by  the 

1  Prag.  med.  Wochenschr.,  1882,  No.  50. 
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closely-adherent  mucus  and  bloOd,  which  have  to  be  carefully  removed. 
Injection  of  the  vessels  of  the  stomach  with  fluid  may  aid  in  finding  a 
ruptured  vessel.  It  is  not  intended  to  assert  that  in  all  cases  of  fatal 
gastric  hemorrhage  a  painstaking  search  would  reveal  the  source  of  the 
hemorrhage,  but  it  is  believed  that  cases  of  fatal  gastric  hemorrhage 
would  less  frequently  be  reported  with  negative  anatomical  result  as 
hemorrhages  by  diapedesis,  or  by  exhalation,  or  as  parenchymatous  or 
capillary  hemorrhages,  if  such  a  search  were  made. 

Diagnosis. — Undoubtedly,  small  hemorrhages  into  the  stomach  often 
occur  which  are  not  recognized,  and  in  the  absence  of  vomiting  even 
larger  hemorrhages  may  escape  detection  unless  a  careful  examination 
of  the  stools  be  made.  The  patient  may  die  from  abundant  gastric  hem- 
orrhage before  any  blood  has  been  vomited  or  has  passed  by  the  bowels. 

When  there  is  doubt  whether  the  black  color  of  the  stools  is  due  to 
blood  or  to  the  administration  of  iron  or  of  bismuth,  it  generally  suffices 
to  add  water  to  the  stools.  If  blood  be  present,  the  water  will  acquire  a 
reddish  color.  Should  doubt  still  remain,  then  the  microscope,  the  spec- 
troscope, or  the  test  for  haemin  crystals  may  be  called  into  requisition  (see 
p.  545). 

Whether  black,  tarry  stools  are  produced  by  hemorrhage  from  the 
stomach  or  by  hemorrhage  in  the  upper  part  of  the  intestine  can  be 
decided  only  by  the  clinical  history.  If  hsematemesis  be  likewise  present, 
the  presumption  is  strongly  in  favor  of  gastric  hemorrhage.  The  diag- 
nosis, however,  between  hemorrhage  from  duodenal  ulcer  and  that  from 
gastric  ulcer  is  very  difficult,  and  can  rarely  be  positively  made. 

The  mere  inspection  of  the  vomit  is  generally  sufficient  to  determine 
whether  it  contain  blood  or  not.  Color  more  or  less  resembling  that  of 
altered  blood  may  be  produced  in  the  vomit  by  iron,  bismuth,  led  wine, 
various  fruits,  such  as  cranberries,  and  by  bile.  When  a  careful  inspec- 
tion by  the  physician  leaves  doubt  as  to  the  presence  of  blood — which 
will  rarely  be  the  case — then  here  also  recourse  may  be  had  to  the  micro- 
scope, spectroscope,  and  test  for  hsemin  crystals. 

Sometimes  blood  is  swallowed  and  then  vomited  by  hysterical  females 
or  by  malingering  soldiers  or  prisoners  for  purpose  of  deceit.  In  such 
cases  there  are  generally  no  evidences  of  acute  anaemia  or  of  gastric  dis- 
ease. The  blood  of  some  animals  can  be  distinguished  by  the  microscope 
from  human  blood.  When  suspicion  of  deceit  exists,  there  are  generally 
various  ways  of  entrapping  the  patient. 

When  blood  is  vomited  by  nursing  infants  the  possibility  of  its  com- 
ing from  the  breast  of  the  mother  is  to  be  thought  of. 

Sometimes  blood  from  the  nose  or  throat  is  swallowed,  particularly 
when  the  bleeding  occurs  during  the  night.  This  blood  may  subsequently 
be  vomited.  The  inspection  of  the  nose  or  throat  will  generally  reveal 
the  source  of  the  hemorrhage  in  such  cases. 

The  diagnosis  between  hemorrhage  from  the  oesophagus  and  that  from 
the  stomach  must  be  based  upon  the  clinical  history.  The  oesophagoscope, 
however,  has  been  successfully  employed  for  diagnostic  purposes.  Several 
cases  have  been  reported  of  fatal  hemorrhage  from  varices  of  the  oesoph- 
agus.    Such  hemorrhage  cannot  be  distinguished  from  gastric  hemorrhage. 

Much  more  frequently  arises  the  question  whether  the  hemorrhage  is 
Irom  the  stomach  or  from  the  lungs.     Sometimes  the  decision  of  this  point 
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is  very  difficult,  and  it  may  even  be  impossible,  especially  when  the  phy- 
sician is  obliged  to  trust  only  to  the  statements  of  the  patient  or  his 
friends.  Difficulty  in  the  diagnosis  results  mainly  from  the  fact  that 
coughing  and  vomiting  of  blood  are  often  associated  with  each  other. 
With  haemoptysis  ])lood  may  be  swallowed  and  then  vomited,  and  with 
hjBmatemesis  more  or  less  coughing  occurs.  The  diagnosis  is  to  be  based 
upon  tlie  points  contained  in  the  following  table : 


Hjsmoptysis. 

1.  Usually  preceded   by  symptoms  of 

pulmonary  or  of  cardiac  disease. 
JBronchial  hemorrhage,  however, 
without  evidence  of  preceding  dis- 
ease, is  not  rare. 

2.  The  attack  begins   with  a  tickling 

sensation  in  the  throat  or  behind 
the  sternum.  The  blood  is  raised 
by  ^_^iighin^  VomjyLin^:,  if  it  oc- 
curs at  ^^^^f^^°t^^^^^^f  ^^"g^- 

ing.  

8.  Theblood  is  b^jigliLxed,  fluid  or  but 
slightly  coagulated,  al^alifliV^^Qthy, 
and  frequently  mixed  with  muco- 
pus. 
If  the  blood  has  remained  some  time 
in  the  bronchi  or  a  cavity,  it  be- 
comes dark  and  coagulated. 

4.  The  attack  is  usually  accompanied 
and  followed  by  localized  moist 
r&les  in  the  chest,  and  there  may 
be  other  physical  signs  of  pulmon- 
ary or  of  cardiac  disease. 
Bloody  sputum  continues  for  some 
time,  often  for  days,  after  the  pro- 
fuse hemorrhage  ceases. 


Jl^MATEMESlS. 

1.  Usually  preceded   by  symptoms  of/- 

gastric  or  of  hepatic  disease^.li^ 
frequently  by  other  diseas^-  Xs«e  ' 
Etiology). 

2.  The  attack  begins  with  a  feeling  of 

fulness  in  the  stomach,  followed 
by  nausea.  The  blood  is  expelled 
by  vomitingr  to  which  CDUgli,  if  it 
occurs,  is  secondary^,^-^"^^ 

3.  The  blood  is  dark,  often  black  and\ 

grumous,  sometimes  acid,  and  usu-  \ 
ally  mingled  with   the   food   aiidy 
other  contents  of  the  stomach. 
If  the  blood  is  vomited  at  once  after 
its  efiusion,  it  is  bright  red  and  al- 
kaline, or  it  may  be  alkaline  if  it 
is  effused  into  an  empty  stomach. 

4.  After  the  attack  the  physical  exam- 

ination of  the  lungs  is  usually 
negative,  but  there  are  generally 
symptoms  and  signs  of  gastric  or 
hepatic  disease. 
Black  stools  follow  profuse  hsema- 
temesis. 


As  it  is  important  that  the  patient  should  be  as  quiet  as  possible  during 
and  for  some  time  after  the  hemorrhage,  any  physical  examination  which 
disturbs  the  patient,  such  as  percussing  the  posterior  part  of  the  chest  or 
palpating  the  abdomen,  should  be  avoided. 

The  diagnosis  of  the  many  causes  of  gastric  hemorrhage  belongs  to 
the  description  of  the  various  diseases  which  have  been  enumerated  under 
the  etiology. 

Prognosis. — It  is  exceptional  for  gastric  hemorrhage  to  prove  imme- 
diately fatal.  According  to  Fox,  such  an  occurrence  is  more  frequent 
with  cirrhosis  of  the  liver  than  with  ulcer  or  cancer  of  the  stomach. 
The  ultimate  result  of  the  hemorrhage  depends  greatly  upon  the  previous 
condition  of  the  patient.  If  this  condition  was  good,  he  often  rallies 
from  the  most  desperate  prostration  immediately  following  the  hemor- 
rhage. A  previously  enfeebled  patient  is  of  course  more  likely  to  yield 
to  the  further  anaemia  and  exhaustion  caused  by  profuse  hemorrhage. 
Although  the  symptoms  of  gastric  ulcer  and  of  cirrhosis  of  "the  liver  are 
sometimes  improved  after  hemorrhage  from  the  stomach,  nevertheless  this 
hemorrhage  can  never  be  regarded  as  a  welcome  event. 

For  the  treatment  of  gastric  hemorrhage  see  Ulcer  of  the  Stomach. 


DILATATION  OF  THE  STOMACH. 

By  W.   H.    welch,   M.  D. 


Definition. — By  dilatation  of  the  stomach  is  understood  a  condition 
m  which  the  stomach  is  abnormally  large  and  is  unequal  to  the  perform- 
ance  of  its  normal  functions.  It  will  be  observed  that  this  definition  of 
dilatation  of  the  stomach  includes  an  anatomical  disturbance  and  a  phys- 
iological disturbance.  A  stomach  which,  although  unusually  large,  per- 
forms its  functions  perfectly  well  is  not,  in  the  clinical  sense,  a  dilated 
stomach.  The  most  characteristic  functional  disturbance  in  dilatation  of 
the  stomach  is  delay  in  the  propulsion  of  the  gastric  contents  into  the 
intestine  in  consequence  of  inability  of  the  muscular  coat  of  the  stomach 
to  perform  the  work  imposed  upon  it.  This  muscular  insufficiency, 
whether  primary  or  secondary,  necessarily  involves  disorder  of  the  digest- 
ive and  absorptive  powers  of  the  stomach. 

Synonyms. — Dilatatio  ventriculi ;  Gastrectasia.  It  has  been  proposed 
to  call  the  early  stages  of  the  disease  insufficiency  of  the  stomach  (Rosen- 
bach).  The  condition  described  by  Chomel  as  dyspepsia  of  liquids  is 
undoubtedly  dilatation  of  the  stomach. 

History. — Dilatation  as  a  disease  of  the  stomach  is  not  mentioned  by 
writers  of  antiquity.  Fabricius  ab  Aquapendente  in  1623  was  among 
the  first  to  record  an  observation  of  dilatation  of  the  stomach.  During 
the  following  century  cases  of  dilatation  of  the  stomach  were  recorded 
more  as  curiosities  than  as  of  clinical  interest.  Most  cases  were  attributed 
to  eating  or  drinking  inordinate  quantities.  In  1743,  Widman  clearly 
recognized  stenosis  of  the  pylorus  as  a  cause  of  gastric  dilatation.  In 
the  works  of  Van  Swieten,  Morgagni,  Lieutaud,  and  J.  P.  Frank,  during 
the  latter  half  of  the  last  century,  different  causes  of  dilatation  of  the 
stomach  are  recognized.  The  last  writer  especially  distinguishes  clearly 
between  dilatation  due  to  stenosis  and  that  due  to  atony.  The  data  as  to 
the  symptoms  of  the  disease  were  still  very  imperfect.  In  1833,  Duplay  * 
published  an  important  article  in  which  the  main  points  in  the  causation 
and  symptomatology  of  dilatation  of  the  stomach  are  clearly  described. 
After  this  time  the  important  works  on  the  practice  of  medicine  or  on 
diseases  of  the  stomach  contain,  in  the  main,  correct  descriptions  of  the 
disease  under  consideration.  Since  the  publication  in  1869  of  KussmauFs 
memorable  article  ^  on  the  treatment  of  dilatation  of  the  stomach  by  the 

^  Arch.  gin.  de  Med.,  Ser.  2,  t.  iii.  pp.  165,  523. 

'  Deulschen  Arch.  f.  kl.  Med.,  Bd.  vi.,  1869.    Kussraaul  first  employed  the  stomach-pump 
in  dilatation  of  the  stomach  in  1867,  and  in  that  year  he  reported  a  successful  result 
(Sehmides  Jahrb.,  Bd.  136,  p.  386). 
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fitomacli-piirap,  much  greater  attention  has  been  paid  to  this  disease  than 
ever  before,  so  that  the  literature  upon  this  subject  during  the  last  fifteen 
years  is  very  considerable.  In  1875,  Penzoldt  published  an  excellent 
monograph  upon  dilatation  of  the  stomach.^ 

Etiology. — Dilatation  of  the  stomach  is  the  result  of  inability  of  this 
organ  to  propel  its  contents  into  the  intestine  within  the  normal  space 
of  time.  In  the  performance  of  this  mechanical  work  three  factors  are 
involved — namely,  the  muscular  force  of  the  stomach,  the  quantity  and 
quality  of  the  gastric  contents,  and  the  size  of  the  opening  between  the 
stomach  and  the  intestine.  All  causes  of  dilatation  of  the  stomach  may 
be  referred  to  abnormalities  of  one  or  more  of  these  factors. 

The  most  important  group  of  causes  is  represented  by  stenosis  of  the 
pyloric  orifice  or  of  the  adjacent  part  of  the  stomach  or  of  the  intestine.^ 
Most  cases  of  hypertrophic  dilatation  of  the  stomach — that  is,  dilatation 
with  hypertrophy  of  the  muscular  walls  of  the  stomach — are  produced  by 
causes  belonging  to  this  group. 

The  most  frequent  cause  of  pyloric  stenosis  is  carcinoma,  either  in  the 
form  of  a  diffuse  infiltration  of  the  gastric  walls  in  this  region  or  as  a 
tumor  projecting  into  the  cavity  of  the  pyloric  portion  of  the  stomach. 
Next  in  frequency  are  cicatricial  growths  resulting  from  simple  ulcer 
involving  the  pyloric  region.  Much  less  frequent  are  similar  cicatricial 
stenoses  of  the  pylorus  resulting  from  ulcers  produced  by  swallowing  cor- 
rosive poisons.  Simple  hypertrophy  of  the  coats  of  the  stomach  in  the 
pyloric  region,  particularly  of  the  fibrous  and  muscular  coats,  is  an  occa- 
sional cause  of  dilatation.  Obstruction  of  the  pylorus  by  mucous  polypi 
or  by  hypertrophic  folds  of  mucous  membrane  is  so  rare  as  to  have  little 
practical  interest.  Likewise,  stenosis  caused  by  sarcomata,  fibromata, 
myomata,  lipomata,  and  cysts  need  be  mentioned  only  for  the  sake  of 
completeness. 

Narrowing  of  the  pyloric  orifice  may  be  caused  also  by  pressure  from 
outside  of  the  stomach,  as  by  tumors,  particularly  cancer,  of  the  liver  and 
of  the  pancreas,  and  by  the  contraction  of  fibrous  adhesions  and  thicken- 
ings resulting  from  perigastritis.  Obstruction  of  the  duodenum  by  tumors 
growing  in  its  walls,  by  cicatrices  resulting  from  ulcers,  and  by  external 
pressure  may  also  cause  dilatation  of  the  stomach.  According  to  Barker, 
compression  of  the.  duodenum  by  a  wandering  right  kidney  may  induce 
dilatation  of  the  stomach.  The  mere  association  of  dilatation  of  the 
stomach  and  movable  right  kidney,  however,  cannot  be  considered  proof 
that  the  former  is  caused  by  the  latter,  for  the  subjects  of  movable  kidney 
(most  frequently  women  with  flabby  abdominal  walls  who  have  borne 
many  children)  are  often  also  favorable  subjects  for  atonic  dilatation  of 
the  stomach. 

Sometimes  with  dilatation  of  the  stomach  the  pyloric  orifice  is  found 
aDnormally  small,  without  any  thickening  or  other  appreciable  change  in 
the  walls  of  the  pylorus.     These  cases  in  adults  have  been  described  by 

^  Die  Magenerweiierung,  Erlangen,  1875.  To  this  work  I  am  indebted  for  most  of  the 
historical  data  in  the  text. 

^  Dilatation  of  the  stomach  in  consequence  of  intestinal  obstruction  below  the  duodenum 
is  so  rare  that  no  further  attention  is  given  to  the  subject  in  the  present  article.  The  term 
pyloric  stenosis  is  often  used  in  the  course  of  the  article  to  include  any  obstruction  to  the 
passage  of  the  contents  of  the  stomach  into  the  intestine,  whether  the  obstruction  be  in 
the  duodenum,  the  pyloric  orifice,  or  the  pyloric  region. 
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Landerer  under  the  name  of  congenital  stenosis  of  the  pylorus,  but  his 
conclusions  are  not  free  from  doubt.^  Congenital  stenosis,  and  even  com- 
plete occlusion  of  the  pylorus,  has  been  observed  in  infants.^ 

Spasm  of  the  pyloric  muscle,  which,  according  tu  Kussmaul,  may  be 
referable  to  erosions,  ulcers,  and  inflammations  of  the  adjacent  mucous 
membrane,  can  be  admitted  only  as  a  hypothetical  explanation  of  some 
cases  of  dilatation  of  the  stomech. 

Somewhat  problematical,  although  not  improbable,  is  the  production 
of  stenosis  of  the  pylorus  or  of  the  duodenum  by  torsion  and  by  displace- 
ment of  these  ])arts.  Dilatation  of  the  stomach  is  sometimes  associated 
with  scrotal  htrnia,  particularly  with  that  containing  omentum  or  trans- 
verse colon.  This  dilatation  Kussmaul  explains  by  the  production  of  a 
sharp  bend  between  the  movable  first  part  and  comparatively  fixed  second 
part  of  the  duodenum,  in  consequence  of  the  dragging  downward  of  the 
stomach  by  the  displaced  omentum  or  transverse  colon.  In  a  similar  way 
Kussmaul  believes  that  the  weight  of  an  over-distended  stomach  may  pro- 
duce stenosis,  and  by  this  mechanism  he  explains  the  occasional  occurrence 
of  symptoms  of  complete  pyloric  obstruction  when  a  large  quantity  of 
material  has  accumulated  in  an  already  dilated  stomach,  and  the  prompt 
relief  of  these  symptoms  when  the  burden  of  the  stomach  is  removed 
either  by  vomiting  or  by  the  stomach-tube.^ 

The  manner  in  which  stenosis  of  the  pylorus  causes  dilatation  of  the 
fetomach  is  sufficiently  obvious  to  require  no  especial  explanation.  It  is, 
however,  important  to  know  that  stenosis  of  the  pylorus  may  be  com- 
pensated, so  that  even  a  very  considerable  degree  of  obstruction  of  this 
orifice  may  exist  without  any  dilatation  of  the  stomach.  The  obstruction 
may  be  completely  counteracted  by  hypertrophy  of  the  muscular  coat  of 
the  stomach,  particularly  of  that  in  the  right  half  of  the  organ.  Leube 
suggests  that  this  increased  muscular  force,  by  increasing  the  peristaltic 
movements,  may  also  hasten  the  digestion  and  absorption  of  the  food,  so 
far  as  these  processes  take  place  in  the  stomach.**  The  timely  removal 
of  the  contents  of  the  stomach  by  vomiting  may  also  prevent  over-disten- 
sion of  the  organ.  Another  compensatory  circumstance  may  be  the  reduc- 
tion of  the  quantity  of  solid  and  liquid  food  taken  by  the  patient.  Con- 
ditions are  often  present,  however,  which  oppose  the  development  of  these 

*  Ueher  angeborene  Stenose  des  Pylorus,  Inaug.  Diss.,  Tubingen,  1879.  In  the  ten  cases 
studied  by  Landerer  the  patients  were  all  adults,  mostly  in  advanced  life.  In  only  one 
case  is  it  mentioned  that  indigestion  existed  from  childhood ;  the  clinical  history  in  all 
is  incomplete.  With  the  exception  of  one  case  there  was  no  marked  hypertrophy  of  the 
muscular  coat  of  the  stomach,  such  as  is  usually  found  with  benign  pyloric  stenosis  and 
would  naturally  be  expected  with  a  stenosis  existing  since  birth.  The  pyloric  orilice 
varied  from  1  h  cm.  to  2  mm.  in  diameter.  Some  of  the  specimens  had  been  in  alcohol 
for  a  considerable  time.  In  my  opinion,  Landerer  has  not  brought  forward  sufficient 
proof  that  in  these  cases  stenosis  of  the  pylorus  existed  since  birth. 

'  Wiinsche,  Jahrb.  d.  Kinderheilk.,  viii.  3,  p.  367.  A^ndral,  Forster,  and  Bull  have  found 
congenit.*!  stenosis  and  atresia  of  the  pylorus. 

'  Another  explanation  given  by  Kussmaul,  and  likewise  based  upon  experiments  on 
the  cadaver,  is  that  when  the  stomach  is  over-distended  it  may  rotate  upon  its  own  axis, 
BO  that  the  pylorus  accjuires  a  sagittal  direction  and  impinges  against  the  first  part  of  the 
duodenum.  This  rotation  of  the  stomach,  however,  can  occur  only  when  the  abdominal 
walls  are  flabby  ( Kussmaul,  "  Die  Peristaltische  Unruhe  des  Mageas,"  Volhiiann^s  SunwU. 
klin.  For/r.,  No.  181). 

*  Leube,  in  V.  Zierwvien!ii  Handb.  d.  spec.  Path.  u.  Ther.,  Bd.  vii.  2te  Illilfte,  p.  21h 
Leipzig,  1878. 
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coiupensatory  circumstances.  Such  conditious  are  feebleness  of  the  patient, 
degeneration  of  the  muscular  coat  of  the  stomach,  chronic  catarrhal  gas- 
tritis, insufficient  secretion  of  gastric  juice,  and  delayed  absorption,  caus- 
ing stagnation  and  fermentation  of  the  food  in  the  stomach. 

Dilatation  of  the  stomach  may  occur  without  any  obstacle  to  the  evacu- 
ation of  the  gastric  contents  into. the  intestine.  The  cases  of  so-called 
atonic  dilatation  of  the  stomach  belong  to  this  class.  The  degree  of  dila- 
tation in  these  cases  is  rarely  so  great  as  when  the  dilatation  is  caused  by 
stenosis.  The  cause  of  gastric  dilatation  in  the  absence  of  stenosis  is  not 
always  clear,  so  that  a  variety  of  hypotheses,  more  or  less  probable,  have 
been  broached  to  explain  these  obscure  cases. 

Dilatation  with  unobstructed  outlet  of  the  stomach  must  be  referable 
either  to  abnorrnalities  in  the  quantity  or  quality  of  the  contents  of  the 
stomach  or  to  weakness  of  the  muscular  walls  of  the  stomach.  In  most 
cases  both  of  these  causes  are  combined,  and  it  is  not  easy  to  separate 
their  action. 

Abnormal  gastric  contents  may  be  the  result  of  improper  ingesta  or 
of  disturbances  in  gastric  digestion.  Although  in  former  times  the  fre- 
quency of  excessive  eating  and  drinking  as  a  cause  of  dilatation  of  the 
stomach  was  doubtless  exaggerated,  nevertheless  the  efficacy  of  this  cause 
cannot  be  doubted.  Dilatation  of  the  stomach  is  said  to  be  common  in 
people  who  live  almost  exclusively  upon  a  vegetable  diet  and  therefore 
require  large  quantities  of  food.  The  habitual  drinking  of  large  quan- 
tities of  beer  may  cause  dilatation  of  the  stomach.  The  occasional  asso- 
ciation of  a  dilated  stomach  with  diabetes  is  referred  to  the  inordinate 
appetite  and  thirst  which  characterize  this  disease.  If  the  food  reaches 
the  stomach  imperfectly  masticated,  the  process  of  digestion  is  delayed, 
and  as  a  result  the  stomach  may  become  dilated.  Indigestible  food,  par- 
ticularly that  which  readily  ferments  in  the  stomach,  may  be  an  indirect 
cause  of  the  disease  under  consideration.  A  similar  role  may  be  played 
by  swallowing  foreign  substances  either  by  accident  or  by  design.  It  is 
not  proven  that  dilatation  of  the  stomach  may  be  referable  to  exhaustion 
of  its  muscular  power  by  the  abuse  of  agents  which  at  first  excite  peris- 
talsis, such  as  emetics,  purgatives,  alcoholics,  tobacco,  spices,  etc.  Equally 
doubtful  is  the  production  of  dilatation  by  the  misuse  of  narcotics,  such 
as  opium,  which  restrain  peristalsis. 

Of  great  importance  in  the  production  and  continuance  of  gastrectasia 
are  all  circumstances  which  cause  stagnation  and  fermentation  of  the 
contents  of  the  stomach.  These  abnormalities  of  the  gastric  contents 
are  referable  both  to  muscular  and  to  chemical  insufficiency  of  the 
stomach,  but  in  this  connection  it  is  desired  to  call  attention  especially 
to  chemical  insufficiency,  although  in  the  production  of  gastric  dilatation 
this  becomes  always  associated  with  muscular  insufficiency.  In  this  way 
chronic  catarrhal  gastritis  is  operative  in  the  causation  of  gastric  dilata- 
tion. In  consequence  of  insufficient  secretion  of  normal  gastric  juice 
and  of  delayed  absorption,  the  food  remains  abnormally  long  undigested 
in  the  stomach^^  and  fermentative  changes,  with  the  development  of  gas, 
occur.  No  less  important,  however,  is  the  impairment  of  the  muscular 
power  of  the  stomach  in  chronic  gastritis.  Stagnation  and  fermentation 
of  the  contents  of  the  stomach  occur  also  in  functional  or  atonic  dys- 
pepsia, which  is  to  be  reckoned  as  a  cause  of  dilatation  of  the  stomach. 
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Naunyu  ^  emphasizes  especially  the  importance  of  abnormal  fermentations 
in  the  stomach  (alcoholic,  butyric  acid,  lactic  acid,  acetic  acid  fermenta- 
tions) both  as  a  cause  and  as  a  result  of  dilatation  of  the  stomach.  Ulcer 
and  cancer  of  the  stomach  may  cause  dilatation  by  interfering  with  the 
normal  digestive  processes. 

We  come  now  to  the  third  and  final  group  of  causes  of  dilatation  of  the 
stomach — namely,  those  included  under  weakness  of  the  muscular  walls 
of  the  stomach.  In  the  last  analysis  all  causes  of  gastric  dilatation  come 
under  this  heading,  for  even  with  pyloric  stenosis  and  with  excessive 
contents  a  stomach  will  not  dilate  so  long  as  its  muscular  power  is  equal 
to  the  proper  performance  of  the  work  which  is  demanded.  In  this 
connection,  however,  reference  is  had  especially  to  those  cases  in  which 
impairment  or  restraint  of  the  muscular  movements  of  the  stomach  may 
be  regarded  more  or  less  directly  as  the  primary  cause  of  dilatation  of 
the  stomach. 

Clearest  of  comprehension  are  those  cases  in  which  the  muscular  power 
of  the  stomach  is  impaired  by  organic  changes  in  the  muscular  coat. 
Here  may  be  mentioned  partial  destruction  of  the  muscular  coat,  par- 
ticularly of  that  in  the  pyloric  region,  by  ulcers  and  by  cancers.  Thus, 
ulcers  and  cancers  which  in  no  way  obstruct  the  outlet  of  the  stomach 
may  cause  dilatation  of  the  organ.  Inflammatory  infiltration  (inflam- 
matory oedema)  of  the  muscular  coat  has  been  adduced  as  a  cause  of  its 
weakness  in  chronic  catarrhal  gastritis  and  in  peritonitis.  Whether  this 
is  the  proper  explanation  or  not,  there  is  no  doubt  that  the  muscular  coat 
of  the  stomach  may  become  paretic  in  cases  of  chronic  catarrhal  gastritis, 
as  well  as  the  subjacent  muscle  in  inflammations  of  other  mucous  mem- 
branes, as  in  laryngitis  or  in  cystitis.  Our  knowledge  of  the  relation 
between  degeneration  of  the  muscular  coat  of  the  stomach  and  gastrectasia 
is  very  imperfect.  Fatty  and  colloid  degeneration  of  the  muscle  of  dilated 
stomaclis  is  probably  to  be  interpreted  as  a  secondary  change.  It  is 
probable  that  amyloid  degeneration  may  be  a  cause  of  atonic  dilatation 
of  the  stomach.^  QEdematous  infiltration  of  the  coats  of  the  stomach  in 
cases  of  cirrhosis  of  the  liver,  pulmonary  emphysema,  cardiac  disease, 
and  Bright^s  disease  has  been  assigned  as  a  cause  of  gastric  dihitation, 
but  without  satisfactory  evidence.  Chronic  interstitial  gastritis  (cirrhosis 
of  the  stomach)  is  more  frequently  a  cause  of  contraction  than  of  dilata- 
tion of  the  stomach. 

The  restraint  of  the  muscular  movements  of  the  stomach  by  adhesions 
and  by  dragging  downward  of  the  organ  in  hernia  may  cause  dilatation. 
Relaxation  of  the  abdominal  walls,  as  in  women  who  have  borne  many 
children,  by  removing  the  normal  support  of  the  stomach,  has  been 
thought  to  cause  dilatation. 

Atony  of  the  muscular  walls  of  the  stomach  may  be  a  part  of  general 
muscular  weakness  and  impaired  nutrition.  Here  belong  cases  of  ady- 
namic dilatation  of  the  stomach  secondary  to  typhoid  fever,  cholera, 
tuberculosis,  anaemia,  chlorosis,  cachexia,  senile  marasmus,  neurasthenia. 

Whether  primary  paralysis  of  the  stomach  can  occur  pr  not  is  wliolly 
imcertain.  We  have  no  positive  knowledge  as  to  tlie  occurrence  of 
paresis  of  the  stomach  in  consequence  of  organic  or  functional  changes 

» Deutsche  Arch.f.  kl.  Med.,  Bd.  31. 
«  Edinger,  ibid.,  Bd.  29. 
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in  the  peripheral  or  central  nervous  system.  Nor  does  our  meiigre 
inlbrmation  as  to  the  relation  between  the  nervous  system  and  the  mus- 
cular movements  of  the  stomach  justify  the  construction  of  any  hypoth- 
eses as  to  this  point. 

For  the  sake  of  clearness  the  various  causes  of  dilatation  of  the 
stomach  according  to  the  foregoing  classification  may  be  recapitulated 
as  follows.  Some  of  the  more  doubtful  and  of  the  rarer  causes  are 
omitted : 

A.  Stenosis  of  the  Pylorus  or  of  the  Duodenum. 

1.  Cancerous; 

2.  Cicatricial; 

3.  Hypertrophic  (of  pylorus) ; 

4.  From  external  pressure ; 
6.  Congenital  (of  pylorus)?; 

6.  From  torsion  of  duodenum? 

B.  Abnormalities  in  Contents  of  Stomach. 

1.  Ingesta : 

a.  Excessive; 

h.  Imperfectly  masticated ; 

c.  Indigestible. 

2.  Stagnation  and  fermentation  in  consequence  of  chemical  insuf- 

ficiency of  the  stomach,  as  in  chronic  catarrhal  gastritis  and 
functional  dyspepsia. 

C.  Impairment  of  Muscular  Force  of  Stomach. 

1.  Organic  changes  in  muscular  coat : 

a.  Partial  destruction  by  ulcers  and  cancers ; 
h.  Inflammation,  as  in  chronic  catarrhal  gastritis  and  peri- 
tonitis ; 

c.  Degenerations  (fatty,  colloid,  amyloid) ; 

d.  CEdema?; 

e.  Cirrhosis  of  stomach. 

2.  Mechanical  Restraint : 

a.  By  adhesions ; 

6.  By  weight  of  hernise. 

3.  Impaired  Nutrition  and  General  Muscular  Weakness,  Adyna- 

mic dilatation  from  typhoid  fever,  tuberculosis,  anaemia,  etc. 

4.  Paresis  from  neuropathic  causes  ? 

As  a  rule,  not  a  single  one,  but  several,  of  the  above-mentioned  causes 
are  operative  in  the  production  of  dilatation  of  the  stomach,  and  it  is 
often  impossible  to  say  which  is  the  primary  cause.  The  various  gastric 
functions  are  so  dependent  upon  each  other  that  if  one  is  disturbed  the 
others  also  suffer.  If,  for  instance,  atony  of  the  muscular  coat  of  the 
stomach  exists,  then  in  consequence  of  enfeebled  peristalsis  the  secretion 
of  gastric  juice  is  insufficient,  the  food  is  not  thoroughly  mingled  with 
the  gastric  juice,  and  the  absorption  of  the  products  of  digestion  in  the 
stomach  is  interfered  with ;  in  consequence  of  which  the  accumulating 
peptones  still  further  hinder  the  digestive  process.  The  pylorus  remains 
contracted  for  an  abnormal  length  of  time,  as  it  naturally  is  closed  until 
the  process  of  chymification  in  the  stomach  is  far  advanced,  and  this 
process  is  now  delayed.  The  stagnating  contents  of  the  stomach  readily 
fermciut,  and  the  irritating  products  of  fermentation  induce  a  chronir 
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catarrhal  gastritis,  which  further  impairs  the  fuDctions  of  the  mucous  aod 
muscular  coats  of  the  stomach.  Thus,  in  a  vicious  circle  one  cause  of 
dilatation  induces  another.  To  assign  to  each  cause  its  appropriate  share 
in  the  production  of  the  final  result  is  a  matter  of  difficulty,  and  often  of 
impossibility.  From  this  point  of  view  the  dispute  as  to  whether  in 
atonic  dilatation  the  most  important  factor  in  causation  is  chemical  insuf 
ficiency  of  the  stomach  (impaired  secretion  of  gastric  juice,  fermentations) 
or  mechanical  insufficiency  (weakened  muscular  action,  stagnation),  appears 
of  little  practical  importance. 

Of  the  causes  of  non-stenotic  dilatation  of  the  stomach,  the  first  place 
is  to  be  assigned  to  chronic  catarrhal  gastritis  and  to  atonic  dyspepsia,  as 
this  term  is  understood  by  most  English  and  American  writers. 

As  regards  frequency,  gastric  dilatation  is  a  common  result  of  cancer 
of  the  pylorus.  It  is  less  frequently  caused  by  simple  ulcer.  Other 
forms  of  pyloric  stenosis  than  the  cancerous  and  the  cicatricial  are 
rare. 

Opinions  differ  as  to  the  frequency  of  non-stenotic  or  atonic  dilatation 
of  the  stomach  according  to  the  manner  in  which  one  interprets  the  cases. 
Non-stenotic  dilatations  which  are  comparable  in  degree  to  those  produced 
by  stenosis  are  rare.  The  lesser  grades  of  atonic  dilatation,  however,  are 
not  rare ;  but  here  arises  the  4ifficulty  of  distinguishing  these  cases  from 
mere  chemical  or  mechanical  insufficiency  of  the  stomach,  which  often 
represents  the  early  stage  of  the  process.  Hence  it  has  been  proposed  to 
discard  altogether  the  term  dilatation,  and  to  substitute  that  of  insuf- 
ficiency of  the  stx)mach.  But  this  latter  term  is  applicable  to  many  affec- 
tions of  the  stomach  other  than  dilatation.  A  typical  case  of  atonic 
dilatation  of  the  stomach  is  a  well-defined  disease,  and  because  it  is  diffi- 
cult to  diagnosticate  its  early  stages  is  not  sufficient  reason  for  discarding 
altogether  the  designation. 

Gastrectasia  may  develop  at  any  age.  It  is  most  frequent  in  middle 
and  advanced  life.  The  largest  number  of  casas  of  atonic  dilatation  is 
met  with  between  thirty  and  forty  years  of  age.  The  disease  is  rare  in 
childhood.^  The  disease  occurs  in  all'  classes  of  life.  Atonic  dilatation 
seems  to  be  comparatively  more  frequent  in  private  practice  and  among 
the  favorably  situated  than  in  hospitals  and  among  the  poor.  Kussmaul 
says  that  the  largest  contingent  of  patients  is  furnished  by  persons  who 
lead  a  sedentary  life  and  eat  and  drink  a  great  deal. 

Sy^iptomatology. — Inasmuch  as  dilatation  of  the  stomach  is  usually 
secondary  to  some  other  disease,  the  symptoms  of  the  primary  disease 
have  often  existed  a  long  time  before  those  of  dilatation  appear. 

The  subjective  symptoms  of  gastric  dilatation  are  for  the  most  part 
diiectly  referable  to  disturbances  of  the  functions  of  the  stomach.    These 

^  Knndrat  and  Widerhofer  mention  no  case  of  stenotic  dilatation  of  the  stomach  in 
children.  They  say,  however,  that  atonic  dilatation  due  to  over-feeding,  and  particularly 
to  rachitis,  is  not  infrequent  in  children.  Widerhofer  reports  a  case  of  very  large  dila- 
tation of  the  stomach  in  a  girl  twelve  years  old.  The  cause  of  the  dilatation  was  not 
apparent,  and  the  clinical  history  was  imperfect  {GerhardCa  Handb.  d.  Kinderkrankh.,  Bd. 
iv.  Abth.  2).  Lafage  ( TltUse,  Paris,  1881)  reports  a  case  of  gastric  dilatation  at  ten  years, 
and  another  at  sixteen  years  of  age.  R.  Demme  (abstract  in  Berl.  kl,  Worhetutchr.,  1883, 
No.  1)  reports  a  case  of  large  dilatation  of  the  stomach  in  a  boy  six  and  a  half  years 
old.  Cicatricial  stenosis  was  suspected.  Pauli  {De  Ventricnli  DiliUalione,  Frankfurt. 
1839)  reports  an  enormous  dilatation  of  the  stomach,  believed  to  be  due  to  congenital 
stenoeis. 
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subjective  symptoms  alone  do  not  suffice  for  a  positive  diagnosis  of  the 
disease.  Of  the  greatest  diagnostic  importance  are  an  examination  of 
the  vomit  and  a  careful  physical  exploration  of  the  stomach. 

The  appetite  with  dilatation  of  the  stomach  may  be  normal,  dimin- 
ished, increased,  or  perverted.  In  the  majority  of  cases  the  appetite  is 
diminished,  and  there  may  be  complete  anorexia.  Sometimes  the  appe- 
tite is  increased  even  to  voracity,  which  is  explicable  by  the  small 
amount  of  nutriment  which  is  absorbed.  Polyphagia  may  therefore  be 
a  result  as  well  as  a  cause  of  dilatation  of  the  stomach. 

Often  there  is  excessive  thirst  in  consequence  of  the  small  quantity  of 
fluid  absorbed. 

Dilatation  of  the  stomach  in  itself  does  not  usually  cause  sharp  epi- 
gastric pain,  although  it  is  often  associated  with  painful  diseases  of  the 
stomach. 

There  is  usually  in  the  region  of  the  stomach  a  sense  of  fulness  and 
weight,  which  is  often  distressing  and  may  be  accompanied  with  dull  pain. 

Heartburn  and  eructations  of  gas  and  of  bitter  or  of  acid  fluids  are 
frequently  present.  The  gas  is  often  odorless,  but  sometimes  it  is  very 
offensive.  It  may  contain  sulphuretted  hydrogen.  In  a  number  of 
cases — which,  however,  are  exceptional — the  gas  has  been  found  inflam- 
mable, burning  usually  with  a  colorless  flame  (hydrogen),  but  rarely,  as 
in  a  case  from  Frerichs'  clinic,  w4th  a  bright  yellowish-white  flame 
(hydrocarbons).  Detonation  upon  setting  fire  to  the  gas  has  been  noted. 
The  analysis  of  the  inflammable  gas  has  shown  oxygen  and  nitrogen  in 
approximately  the  same  proportion  as  in  the  atmosphere,  in  addition  to 
large  quantities  of  carbonic  acid  and  of  hydrogen,  also  marsh  gas,  and 
in  Frerichs'  case  olefiant  gas  in  small  amount.^  The  oxygen  and  nitro- 
gen are  doubtless  simply  swallowed,  but  the  carbonic  acid  and  hydrogen 
are  the  result  of  abnormal  fermentations  in  the  stomach.  The  origin  of 
the  hydrocarbons  in  the  gas  is  not  clear,  but  they  are  probably  also  pro- 
duced by  fermentation  within  the  stomach. 

One  of  the  most  frequent  symptoms,  although  not  a  constant  one,  of 
dilatation  of  the  stomach  is  vomiting.  This  symptom  often  presents 
characters  which,  if  not  pathognomonic  of  dilatation,  at  least  raise  a 
strong  presumption  in  favor  of  its  presence.  The  act  of  vomiting  is 
sometimes  accomplished  with  such  ease  that  it  is  hardly  more  than 
regurgitation ;  at  other  times  the  act  is  accompanied  with  violent  and 
exhausting  retching.  A  feature  particularly  characteristic  of  dilatation 
of  the  stomach  is  the  abundance  of  the  vomited  material.  In  no  other 
disease  is  such  an  enormous  quantity  evacuated  from  the  stomach  at  one 
time.  Blumenthal  relates  a  case  in  which  the  vomited  material  amounted 
to  sixteen  pounds.  Such  large  quantities  can  accumulate  in  the  stomach 
of  course  only  when  a  considerable  time  intervenes  betAveen  the  acts  of 
vomiting.  The  vomiting  of  gastric  dilatation  does  not  generally  occur 
until  some  hours  after  a  meal.  It  often  presents  a  certain  periodicity, 
occurring,  for  instance,  at  intervals  of  two  or  three  days,  and  followed 
usually  by  temporary  relief.     It  is  often  observed  that  as  the  stomach 

^  One  of  the  analyses  in  Frerichs'  case  gave  carbonic  acid,  17.40;  hydrogen,  21.52; 
marsh  gas,  2.71;  o'.efiant  gas,  traces;  oxygen,  11.91;  nitrogen,  46.44.     In  another  anal- 
ysis were  found  marsh  gas,  10.75,  and  olefiant  gas,  0,20.    Sulphuretted  hydrogen  was  also 
present  (Ewald,  in  Rekhert  und  Du  Bois-Reymoncffs  Archiv,  1874,  p.  222). 
Vol.  II.— 38 
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becomes  larger  and  larger  the  vomitiDg  becomes  less  and  less  frequent, 
but  at  the  same  time  more  abundant.  Especially  toward  a  fatal  termina- 
tion of  the  disease  the  walls  of  the  stomach  may  become  so  paralyzed  and 
insensible,  and  the  patient  so  feeble,  that  the  vomiting  ceases  altogether. 
Another  valuable  diagnostic  sign  furnished  by  the  vomit  is  the  presence 
of  undigested  food  which  has  been  taken  a  considerable  time,  it  may  be 
many  days,  previously.^  If  the  morning  vomit  habitually  contains  undi- 
gested food  which  has  been  eaten  the  previous  day,  gastric  dilatation  either 
exists  or  is  almost  sure  to  develop. 

The  vomited  matter  is  almost  always  in  a  condition  of  fermentation. 
If  the  vomit  be  allowed  to  stand  in  a  vessel,  it  will  separate  into  three 
layei*s — ^an  upper,  frothy ;  a  middle,  of  turbid  fluid,  usually  yellowish  or 
brownish  in  color ;  and  a  lower  layer,  composed  of  solid  particles,  mostly 
alimentary  debris.  The  vomit  often  emits  an  extremely  offensive  odor. 
The  reaction  is  nearly  always  acid.  Different  kinds  of  fermentation — 
alcoholic,  acetous,  lactic  acid,  and  butyric  acid — are  present,  usually  in 
combination  with  each  other.  The  microscope  reveals,  besides  undigested 
and  partly-digested  food,  crystals  of  fatty  acids,  sarcinae  ventriculi,  fungus- 
spores,  and  various  forms  of  bacteria,  particularly  rod-shaped  ones.  The 
connection  between  sarcinae  and  fermentative  processes  is  not  understood. 
There  is  no  evidence  that  sarcinae  are  capable  of  causing  fermentation. 
Of  greater  importance  is  the  recognition  by  the  microscope  of  the  spores 
of  the  yeast-fungus  (Torula  cerevisiae).  These  spores  are  rarely  absent, 
and  their  constant  presence  is  evidence  that  fermentation  is  in  progress. 
Fermentation  often  exists  in  undilated  stomachs,  but,  as  has  already  been 
mentioned,  it  is  an  important  factor  in  the  production  of  dilatation,  so 
that  its  early  recognition,  if  followed  by  proper  treatment  (washing  out 
the  stomach  especially),  may  ward  off  the  development  of  dilatation. 
The  article  on  Gastric  Cancer  is  to  be  consulted  with  reference  to  the 
habitual  absence  of  free  hydrochloric  acid  from  the  stomach  in  cases  of 
cancerous  dilatation.  If  cancer  or  ulcer  of  the  stomach  exists,  blood  is 
frequently  present  in  the  vomit,  but  even  in  the  absence  of  ulc^r  or  cancer 
or  other  demonstrable  source  of  hemorrhage  the  vomit  in  cases  of  dilata- 
tion of  the  stomach  may  exceptionally  contain  blood,  even  for  a  consider- 
able length  of  time.  If  the  dilatation  be  due  to  pyloric  stenosis,  bile  is 
not  often  found  in  the  vomited  material. 

It  has  already  been  mentioned  that  vomiting  is  not  a  constant  symptom 
of  dilatation  of  the  stomach.  It  remains  to  add  that  vomiting  may  be 
present  without  any  of  the  distinctive  features  which  have  been  described. 
Gastric  dilatation,  especially  in  its  early  stages,  is  often  accompanied  by 
attacks  of  acute  indigestion  (embarras  gastrique)  aft^r  some  indiscretion 
in  diet. 

Constipation  is  an  almost  constant  symptom  of  dilatation  of  the  stom- 
ach. This  is  naturally  to  be  expected  when  so  little  substance  passes  from 
the  stomach  into  the  intestine.  The  constipation  is  also  to  be  explained 
in  part  by  the  absence  of  the  usual  reflex  stimulus  which  the  stomach 
during  digestion  normally  exerts  upon  intestinal  peristalsis,  for  the  con- 
stipation is  usually  much  relieved  when  the  overweighted  stomach  is 
systematically  washed  out. 

*  Ritter  relates  the  case  of  a  man  who  vomited  cherrp^-pits,  although  he  had  not  eaten 

clifirries  for  over  a  year  (Camta^s  JaliresbericfU,  1851,  iii.  p.  260) ! 


SYMPTOMATOLOG  Y.  595 

Occasionally,  attacks  of  diarrhoea  occur  in  cases  of  dilatation  of  the 
stomach.  The  diarrhoea  may  perhaps  be  explained  by  the  suddcjn  dis- 
charge of  a  large  quantity  of  fermenting  material  from  the  stomach  into 
the  intestine. 

With  marked  dilatation  of  the  stomach,  especially  when  there  is  profuse 
vomiting,  the  urine  is  often  considerably  diminished  in  quantity.  Partic- 
ularly in  cases  treated  by  systematic  washing  out  of  the  stomach,  but  also 
in  other  cases,  especially  with  abundant  vomiting,  the  acidity  of  the  urine 
is  often  much  reduced.  The  reaction  may  be  even  continuously  alkaline 
(Quincke).  Crystals  of  phosphate  of  magnesium  have  been  occasionally 
found  in  the  alkaline  urine  of  gastrectasia  (Ebstein).  The  urine  is  prone 
to  deposit  abundant  sediments.     It  often  contains  an  excess  of  indican. 

The  patient  may  suffer  from  attacks  of  dyspnoea  and  of  palpitation  of 
the  heart  in  consequence  of  flatulent  distension  of  the  stomach. 

The  general  condition  of  the  patient  will  of  course  depend  chiefly  upon 
the  character  of  the  primary  disease  and  upon  the  severity  of  the  gastric 
symptoms.  A  moderate  degree  of  dilatation  may  exist  without  much 
disturbance  of  the  general  health  of  the  patient.  But  as  the  disease  pro- 
gresses and  the  food  stagnates  more  and  more  in  the  stomach,  finally  to  be 
rejected  by  vomiting,  the  patient  cannot  fail  to  lose  flesh  and  strength.  In 
extreme  cases  of  gastrectasia,  even  without  organic  obstruction,  the  patient 
may  be  reduced  to  a  degree  of  emaciation  and  of  cachexia  indistinguishable 
from  that  of  cancer.  As  in  so  many  other  gastric  diseases,  the  patient  is 
usually  mentally  depressed  and  hypochondriacal.  His  sleep  is  disturbed. 
He  suffers  much  from  headache  and  vertigo.  He  feels  incapable  of 
physical  or  mental  exertion.  The  skin  is  dry  and  harsh  ;  the  extremities 
are  cold.  Toward  the  last,  cachectic  oedema  about  the  ankles  can  often  be 
recognized. 

Kussmaul  was  the  first  to  call  attention  to  the  occurrence  of  tetanic 
spasms  in  cases  of  dilatation  of  the  stomach.^  This  symptom  has  been 
observed  almost  exclusively  in  an  advanced  stage  of  the  disease  when  the 
patient  has  become  anaemic  and  weak.  The  spasms  come  on  chiefly  after 
attacks  of  profuse  vomiting  or  after  evacuating  large  quantities  by  the 
stomach-tube.  The  spasms  may  be  preceded  by  a  sense  of  pain  or  dis- 
tress in  the  region  of  the  stomach,  by  dyspnoea,  by  numbness  of  the 
extremities,  or  by  great  prostration.  The  tetanic  spasms  affect  especially 
the  flexor  muscles  of  the  hand  and  forearm,  the  muscles  of  the  calves  of 
the  legs,  and  the  abdominal  muscles.  The  spasm  may  be  confined  to  one 
or  more  of  these  groups  of  muscles,  or  there  may  be  general  tetanic  con- 
traction of  the  muscles  of  the  body.  Sometimes  typical  epileptiform  con- 
vulsions with  loss  of  consciousness  occur.  With  general  tetanic  spasms 
the  pupils  are  usually  contracted,  and  often  irresponsive  to  light.  Some- 
times there  is  abnormal  sensitiveness  upon  pressure  over  the  contracted 
muscles.  The  spasms  may  last  for  only  a  few  minutes,  or  they  may  con- 
tinue for  several  hours,  or  even  for  days.  After  their  disappearance  the 
patient  is  left  extremely  prostrated.  Although  tetanic  spasms  increase 
the  gravity  of  the  prognosis,  they  are  not  necessarily  fatal. 

Kussmaul  considers  that  these  spasms  are  analogous  to  those  occurring 
in  cholera,  and  are  referable  to  abnormal  dryness  of  the  tissues  in  con- 
sequence of  the  extraction  of  fluid.     This  view  is  supported  by  the  usual 

^  Deutsches  Arch.f.  kl.  Med.,  Bd.  vi.  p.  481. 
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occurrence  of  the  spasms  after  profuse  vomiting  or  after  washing  out  the 
stomach.  Another  explanation,  which  is  perhaps  more  applicable  to  the 
epileptiform  attacks,  refere  the  convulsions  to  auto-infection  by  toxic  sub- 
stances produced  in  the  stomach  by  abnormal  fermentative  and  putrefactive 
changes  (Bouchard).^ 

Coma,  with  or  without  the  peculiar  dyspnoea  of  diabetic  coma,  is  a  rare 
occurrence  in  gastrectasia.  (For  a  description  of  this  form  of  coma  see 
page  205.) 

The  temperature  in  gastric  dilatation  is  generally  unaffected.  Penzoldt, 
however,  saw  two  cases  with  moderate  rise  of  temperature  in  the  evening, 
which  could  not  be  explained  by  any  complication.  On  the  other  hand, 
abnormally  low  temperature  with  slow  pulse  has  been  observed  (Wagner). 

Essential  to  the  diagnosis  of  gastric  dilatation  is  the  physical  examina- 
tion of  the  stomach. 

If  the  stomach  be  markedly  dilated,  inspection  may  reveal  an  abnormal 
prominence  of  the  abdominal  walls  in  the  epigastric  region  and  extending 
a  variable  distance  below  the  level  of  the  umbilicus.  This  prominence 
is  most  marked  on  the  left  side.  When  the  abdominal  walls  are  suf- 
ficiently thin  and  relaxed,  sometimes  the  outline  of  the  greater  curvature 
between  the  umbilicus  and  pubes,  less  frequently  that  of  the  lesser  curva- 
ture, can  be  made  out.  Sometimes  the  peristaltic  waves  of  the  stomach 
can  be  perceived  through  the  thin  abdominal  walls.  By  pressure  or  by 
passing  the  hand  across  the  abdomen  gastric  peristalsis  may  sometimes  be 
excited.  The  peristaltic  movements  of  the  stomach,  however,  are  rarely 
perceived  except  when  the  dilatation  is  due  to  stenosis  and  the  muscular 
coat  of  the  stomach  is  hypertrophied.  The  peristaltic  waves  generally 
pass  from  left  to  right,  rarely  in  the  opposite  direction  as  well.  Careful 
attention  to  the  situation,  direction,  and  extent  of  these  waves  is  necessary 
to  distinguish  them  from  similar  peristaltic  movements  of  the  intestine.^ 
The  diminution  in  size  of  the  abdominal  prominence  caused  by  a  dilated 
stomach  after  profuse  vomiting  or  aft^r  washing  out  the  stomach  may  aid 
in  the  diagnosis. 

An  important  aid  in  bringing  out  the  contours  of  the  stomach  is  the 
artificial  distension  of  the  organ  by  the  generation  within  it  of  carbonic 
acid  gas,  as  first  suggested  by  Frerichs.  For  this  purpose  20-30  grains 
of  bicarbonate  of  sodium  and  15-20  grains  of  tartaric  acid,  each  dissolved 
in  a  little  lukewarm  water,  may  be  given  one  aft^r  the  other.  If  the 
stomach  be  much  dilated  and  relaxed,  it  may  be  necessary  to  give  much 
larger  quantities  of  the  powders  (up  to  2-2 J  drachms  of  the  soda  and 
a  corresponding  quantity  of  the  acid).  It  is  well  to  have  a  stomach-tube 
at  hand  in  order  to  withdraw  the  gas  in  case  unpleasant  symptoms  develop. 
Sometimes  the  stomach  fails  to  become  distended  by  this  procedure.  This 
is  due  in  some  cases  to  the  escape  of  the  gas  through  the  pyloric  orifice 
into  the  intestine — a  condition  designated  by  Ebstein  as  incontinence  of 
the  pylorus.     It  may  be  that  sometimes  the  gas  produces  such  firm  con- 

*  Laprevotte,  Des  Accidents  tUaniformes  dans  la  DUaiation  de  VEslomac,  TJifise,  Paris, 
1884,  p.  48. 

'  Kiissmaiil  says  that  vigorous  peristaltic  movements  of  the  stomacli  may  be  perceptible 
through  the  alxlominal  walls  even  when  there  is  no  dilatation  of  the  stomach.  Under 
these  circumstances  he  attributes  the  peristaltic  commotion  to  an  independent  neurosis  of 
the  stomach  ("  Die  Peristaltlsche  Unruhe  des  Magens,"  Volkmann's  Samml.  kiln.  Voitrdgt^ 
No.  181). 
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traction  of  the  gastric  walls  that  the  stomach  does  not  expand  by  the 
pressure  of  the  gas.  Instead  of  generating  gas;  a  similar  result  may  be 
produced  by  simply  injecting  air  into  the  stomach  through  a  stomach-tube, 
as  recommended  by  Oser  and  by  Rurieberg.  The  air  may,  however, 
esaipe  along  the  side  of  the  tube. 

Palpation  of  the  distended  stomach  yields  an  elastic  resistance  which 
has  been  compared  to  that  of  an  air-cushion.  By  palpating  carefully 
iVom  above  downward  the  greater  curvature  can  sometimes  be  appreciated, 
but  in  general  it  is  difficult  to  distinguish  it  from  the  tranverse  colon. 
Peristaltic  movements  may  perhaps  be  api)reciated  by  palpation  when 
they  are  not  evident  on  inspection.  If  a  dilated  stomach  contains  con- 
siderable fluid  and  the  abdominal  walls  are  yielding,  fluctuation  may  be 
perceived  by  palpation.  The  lowest  level  at  which  this  fluctuation  can 
be  felt  may  afford  a  clue  as  to  the  position  of  the  lower  border  of  the 
stomach,  but  not  much  dependence  can  be  placed  upon  this  sense  of 
fluctuation  unless  many  sources  of  error  in  its  interpretation  are 
excluded. 

By  pressing  gently  and  repeatedly  against  the  abdominal  walls  a  splash- 
ing sound  can  usually  be  heard  in  cases  of  well-marked  dilatation  of  the 
stomach  (bruit  de  clapotement).  This  sound  can  best  be  brought  out 
when  the  patient  is  in  the  recumbent  position,  with  relaxed  abdominal 
walls,  by  palpating  near  the  left  border  of  the  ribs.  The  same  sound  can 
be  produced  by  shaking  the  patient  (bruit  de  glou-glou).  This  sound 
may  be  heard  at  a  considerable  distance  from  the  patient,  to  whom  it  may 
be  a  source  of  much  annoyance.  In  itself  this  splashing  sound  is  with- 
out diagnostic  significance,  as  the  condition  for  its  production — namely, 
the  simultaneous  presence  of  gas  and  liquid  in  the  stomach — exists  often 
in  healthy  persons.  By  paying  attention,  however,  to  the  time  at  which 
this  sound  can  be  produced  after  eating  or  drinking,  and  to  its  greater  or 
less  constancy,  some  diagnostic  importance  can  be  attached  to  this  sign. 
If  the  splashing  sound  can  be  usually  produced  two  hours  or  longer  after 
the  ingestion  of  liquid  or  six  hours  after  an  ordinary  meal,  it  generally 
indicates  that  dilatation  of  the  stomach  exists.^  It  is  necessary  to  exclude 
somewhat  similar  sounds  which  may  be  produced  in  the  intestines,  par- 
ticularly in  the  transverse  colon  and  caecum.  The  series  of  gurgling 
sounds  which  may  sometimes  be  produced  in  the  intestine  by  palpation 
are  not  likely  to  be  confounded  with  the  single  splashing  sound  produced 
in  the  stomach,  but  under  certain  circumstances  a  splashing  sound  may 
be  produced  in  the  transverse  colon  which  cannot  be  distinguished  from 
the  gastric  sound.  If  a  dilated  stomach  contains  a  very  large  quantity 
of  fluid,  the  splashing  sound  cannot  readily  be  produced. 

Leube  has  pointed  out  that  the  end  of  the  stomach-tube  (of  course  the 
hard  tube),  after  it  has  been  inserted  into  the  stomach,  can  often  be  felt 
through  the  abdominal  walls.^  He  says  that  if  the  tube  can  be  felt 
below  a  horizontal  line  passing  through  the  anterior  superior  spinous  pro- 
cesses of  the  ileum,  dilatation  of  the  stomach  may  be  positively  diagnosed, 

^  Baradat,  Etvde  mr  le  Bruit  de  Clapotement  stomaccd,  Th^se,  Paris,  1884.  Baradat  says 
that  this  bruit  is  also  diagnostic  of  dilatation  when  it  can  be  produced  by  palpating  below 
a  horizontal  line  passing  through  the  junction  of  the  ninth  and  tenth  ribs,  but  it  is  evi- 
dent that  motion  might  be  transmitted  to  the  stomach  even  when  its  greater  curvature  ia 
nbove  this  line  by  palpating  below  the  level  of  the  umbilicus. 

»  Deutsches  Arch.f.  kl.  Med.,  Bd.  xv.  p.  394. 
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and  the  existence  of  dilatation  is  probable  if  the  tube  can  be  felt  i.iucli 
below  the  umbilicus.  No  force  should  be  used  in  trying  to  make  the 
end  of  the  tube  palpable.  Of  course  if  the  abdominal  walls  are  thick 
or  vei*v  tense  the  tube  cannot  be  felt.  Leube's  method  is  simple  and 
convenient,  and  applicable  to  many  cases.  As  will  be  explained  here- 
after, a  position  of  the  lower  border  of  the  stomach  even  quite  as  low 
as  Leube's  rule  demands  cannot  be  considered  by  itself  positive  evidence 
of  dilatation.^ 

The  length  to  which  the  stomach-tube  can  be  inserted  before  meeting 
resistance  may  evidently  give  some  idea  as  to  the  size  of  the  stomach. 
The  attempt,  however,  to  establish  any  general  law  with  reference  to  this 
point  has  not  proven  successful. 

In  many  cases  valuable  information  as  to  the  size  of  the  stomach  is 
afforded  by  percussion.  Over  the  greater  part  of  the  stomach  the  per- 
mission note  is  tympanitic,  sometimes  with  a  metallic  quality.  Over  the 
most  dependent  part  of  the  stomach  a  dull  sound  is  produced  on  percus- 
sion in  case  a  sufficient  quantity  of  fluid  or  solid  material  is  contained 
in  the  viscus.  In  the  upright  position,  therefore,  in  percussing  over  the 
stomach  from  above  downward,  the  tympanitic  note  gives  place  to  a  dull 
sound,  and  this  zone  of  dulness  will  change  with  the  position  of  the 
patient,  so  that  in  the  recumbent  posture  the  dulness  may  entirely  dis- 
appear. In  order  to  prove  that  the  region  of  dulness  belongs  to  the 
stomach,  Piorry  caused  the  patient  to  drink  a  large  quantity  of  water 
(a  pint  to  a  quart).  In  a  healthy  empty  stomach  this  quantity  of  water 
suffices  to  produce  a  zone  of  dulness  which  does  not  descend  below  the 
level  of  the  umbilicus.  If,  however,  the  dulness  be  produced  below  the 
level  of  the  umbilicus,  it  is  inferred  that  dilatation  exists.  Penzoldt's 
modification  of  Piorry's  method  gives  more  certain  results.^  By  with- 
drawing the  fluid  from  the  stomach  by  the  stomach-tube  the  dulness  may 
be  made  to  disappear,  and  by  injecting  more  fluid  the  dulness  may  be 
made  to  reappear  at  will.  By  noting  the  lower  limit  of  the  dulness  thus 
produced  the  position  of  the  lower  border  of  the  stomach  may  be  deter- 
mined. The  farther  this  lies  below  the  umbilicus  the  greater,  presump- 
tively, is  the  degree  of  dilatation.  The  artificial  distension  of  the  stomach 
with  gas  may  also  aid  in  determining  its  limits  by  percussion.  It  must 
be  said  that  in  general  the  separation  of  the  lower  limits  of  the  stomach 
from  the  transverse  colon  by  means  of  percussion  is  a  matter  of  great 
difficulty,  and  sometimes  is  impossible. 

Upon  auscultation  over  a  dilated  stomach  sometimes  a  fine  crackling 
or  sizzling  sound,  like  that  audible  upon  first  uncorking  a  bottle  of  soda- 
water,  can  be  heard.'  This  is  referable  to  the  fermentation  which  is  in 
progress  in  the  stomach.  Eichhorst  says  that  a  similar  but  finer  crack- 
ling sound  can  be  heard  over  a  stomach  in  which  carbonic  acid  gas  is 

'  According  to  Oser,  there  is  a  possible  source  of  error  in  Leube's  method — namely, 
that  the  sound  may  slide  along  the  greater  curvature  of  the  stomach,  and  even  reach  the 
pylorus,  so  that  the  end  may  be  felt  higher  than  the  lowest  point  of  the  stomach.  Con- 
siderable objection  has  been  made  to  Leube's  method  on  the  grotmd  of  its  danger,  but 
this  objection  is  based  on  the  assumption  that  greater  energy  is  employed  in  j)ressing  for- 
ward the  sound  than  Leube  recommends  (Oser,  article  "  Magenerweiterung "  in  EtUen- 
burg's  Real  Encyclopadie,  Bd.  viii.,  1881). 

'  Penzoldt,  op.  clL,  p.  48. 

•  Pauli  was  the  first  to  record  this  phenomenon  (De  Ventricvli  Dilatatione,  Frankfurt, 
1839). 
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tx>iuir  artificially  generated,  and  that  this  sonnd  abruptly  ceases  when  the 
ear  passes  below  the  limits  of  the  greater  curvature.^ 

The  displacement  of  neighboring  organs  by  a  dilated  stomach  does  not 
generally  give  rise  to  important  physical  signs.  As  the  tendency  of  a 
dilated  stomach  is  to  sink  down  in  the  abdomen,  there  is  not  usually  much 
displacement  of  the  thoracic  viscera.  If,  however,  the  fundus  of  the 
stomach  be  distended  with  gas,  the  heart  may  be  pushed  upward,  and, 
being  pressed  against  the  chest-wall,  its  apex-beat  may  be  more  forcible 
and  diiFused  than  normal.  The  tympanitic  stomach  may  impart  a  metallic 
quality  to  the  cardiac  sounds. 

Morbid  Anatomy. — Considerable  degrees  of  dilatation  of  the  stomach 
are  easily  recognized  by  post-mortem  examination.  In  extreme  cases  the 
stomach  occupies  all  of  the  anterior  region  of  the  abdomen,  covering  over 
the  intestines  and  extending  down  to  the  pubes  or  even  into  the  true 
pelvis.  Many  cases  are  recorded  in  which  the  stomach  was  capable  of 
holding  six  to  twelve  pints.  Godon^  describes  under  the  name  ventriculi 
hydrops  a  hardly  credible  case  in  which  it  is  said  that  the  stomach  con- 
tained ninety  pounds  of  fluid !  In  the  ordinary  cases  of  gastrectasia  the 
lower  border  of  the  stomach  is  found  somewhere  between  the  umbilicus 
and  the  pubes,  frequently  about  a  hand's  breadth  below  the  level  of  the 
umbilicus. 

The  fundus,  being  the  most  dilatable  part  of  the  stomach,  is  in  most 
cases  disproportionately  dilated  in  comparison  with  the  pyloric  region. 
This  excessive  dilatation  of  the  fundus  is  most  noticeable  in  gastrectasia 
due  to  stenosis.  In  most  cases  of  dilatation  the  pylorus  sinks  down 
somewhat  in  the  abdomen,  but  in  consequence  of  the  distension  of  the 
lower  segment  of  the  stomach  the  long  axis  of  the  organ  is  more  nearly 
transverse  than  normal.  If  the  pylorus  be  fixed,  the  lesser  curvature 
may  be  drawn  dowm  in  its  middle  so  as  to  acquire  a  hooked  shape.  The 
lesser  curvature,  which  should  be  covered  by  the  liver,  may  be  found 
(•onsiderably  below  its  normal  level.  The  dilated  fundus  may  extend 
from  the  left  hypochondrium  into  the  left  iliac  region.^ 

More  or  less  dilatation  of  the  oesophagus  is  associated  with  marked 
dilatation  of  the  stomach.  If  dilatation  of  the  stomach  be  due  to 
obstruction  in  the  upper  part  of  the  intestine,  then  the  pyloric  orifice 
and  the  intestine  on  the  proximal  side  of  the  obstruction  will  be  found 
dilated. 

The  walls  of  a  dilated  stomach  may  be  hypertrophied,  and  such  cases 
are  called  hypertrophic  dilatation ;  or  the  walls  may  be  of  normal  thick- 
ness or  may  be  thinned,  and  these  cases  are  called  atrophic  or  atonic 
dilatation.     In  general,  the  thickness  of  the  gastric  walls  in  gastrectasia 

'  Handh.  d.  »pec.  Path.  u.  Ther.,  Bd.  i.  p.  750,  1883. 

'■^  Dissi.  de  Hydrops  Ventriculi,  London,  1646.  This  celebrated  case  is  described  with 
much  detail.  For  three  years  the  abdomen  was  enormously  distended,  but  the  patient,  a 
woman,  never  vomited.  The  affection  was  supposed  to  be  dropsy  of  the  peritoneum. 
Death  occurred  in  a  condition  of  extreme  marasmus.  The  pylorus  was  the  seat  of  a 
hydatid  cyst  which  extended  into  the  duodenum.  The  stomach,  which  was  enormously 
distended,  contained  ninety  pounds  of  fluid,  in  which  floated  a  great  number  of  hydatid 
cysts,  some  of  which  were  ruptured.  The  anterior  wall  of  the  stomach  was  adherent  to 
the  parietal  peritoneum.  The  two  orifices  of  the  stomach  were  drawn  close  to  each  other. 
The  length  of  the  stomach  equalled  a  Paris  ell. 

'  Fogt  reports  a  case  in  which  an  enormously  dilated  stomach  occupied  a  scrotal  hernia 
of  the  left  side.     He  refers  to  two  other  similar  cases  {Aerzd.  IntelligembL,  1884,  No.  26). 
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depends  upon  that  of  the  muscular  coat.  As  a  rule,  in  cases  of  pyloric 
stenosis  the  muscular  coat  of  the  stomach  is  hypertrophied.  This  hyper- 
trophy atfects  chiefly  the  muscle  of  the  pyloric  region.  The  gastric  walls 
in  stenotic  dilatation  may,  however,  be  of  normal  thickness  or  even 
atrophied.  In  non-stenotic  dilatation  the  muscular  coat  may  be  either 
hypertrophied  or  atrophied,  but  it  rarely  attains  the  thickness  observed 
in  cases  of  gastrectasia  due  to  obstruction.  Maier  and  others  have 
repeatedly  observed  fatty  and  colloid  degeneration  of  the  muscular 
fibres  of  dilated  stomachs.^  More  frequently,  however,  no  degenerative 
change  has  been  found  in  the  muscle. 

The  mucous  membrane  in  dilatation  of  the  stomach  is  usually  in  the 
condition  of  chronic  catarrhal  gastritis.  Although  there  are  various 
statements  as  to  atrophy  of  the  gastric  tubules  and  degeneration  of  the 
epithelial  cells  in  the  tubes  in  cases  of  gastric  dilatation,  satisfactory  his- 
tological investigations  of  the  mucous  membrane  of  the  stomach  in  thu^. 
disease  are  wanting.^ 

Atrophy  of  various  abdominal  viscera — particularly  of  the  spleen,  which 
is  usually  small  in  this  disease — has  been  attributed  to  the  pressure  of  a 
dilated  stomach.  This  atrophy,  however,  is  probably  in  many  cases  only 
a  part  of  the  general  emaciation  and  anaemia. 

While  well-marked  cases  of  dilatation  of  the  stomach  cannot  be  mis- 
taken on  post-mortem  examination,  it  is  important  to  add  that  the  path- 
ological anatomist  cannot  always  decide  whether  or  not  dilatation  of  the 
stomach  exists  in  the  clinical  sense.  The  following  considerations  will 
make  this  evident:  In  the  first  place,  the  stomach  is  a  very  variable 
organ  as  regards  its  size,  so  that  it  is  impossible  to  set  definite  limits,  and 
say  that  a  stomach  exceeding  these  is  necessarily  dilated,  while  a  stomach 
not  exceeding  these  limits  is  normal.  In  the  second  place,  it  belongs  to 
the  clinical  definition  of  dilatation  of  the  stomach  that  the  organ  is  insuf- 
ficient for  the  performance  of  its  normal  functions.  This  insufficiency 
cannot  be  determined  at  the  post-mortem  table.  To  determine,  therefore, 
whether  stomachs  which  fall  within  certain  not  easily  definable  limits  of 
size  are  pathologically  dilated  or  not,  it  is  necessary  to  correct  and  com- 
plete the  results  of  the  post-mortem  examination  by  a  knowledge  of  the 
clinical  history.^ 

Diagnosis. — A  considerable  degree  of  dilatation  of  the  stomach  can 
generally  be  diagnosticated  without  difficulty  by  means  of  the  symptoms 
and  physical  signs  which  have  been  described.  The  most  important 
diagnostic  features  relate  to  the  character  of  the  vomiting  and  to  the 
physical  signs,  together  with  the  information  afforded  by  the  use  of  the 

*  Deutsche^  Arcfiiv  f.  klin.  Med.,  Bd.  vi.  p.  480 ;  Landerer,  op.  at.  Maier  designates  &a 
colloid  degeneration  a  peculiar  homogeneous,  glistening  appearance  of  the  muscular 
fibres.  This  change  is  not  such  as  would  usually  be  called  colloid,  but  this  term  is  loosely 
used  to  designate  a  great  variety  of  pathological  changes.  The  form  of  muscular  hyper- 
trophy in  gastrectasia  is  chiefly  the  numerical. 

'  For  satisfactory  studies  of  this  nature  it  is  desirable  that  alcohol  or  some  preservative 
fluid  should  be  injected  into  the  stomach  immediately  after  death. 

'  To  deny  all  value  to  post-mortem  examination  in  the  determination  of  dilatation  of 
the  stomach,  as  has  been  done,  is  absurd.  In  the  majority  of  cases  this  examination 
afforv^s  satisfactory  evidence,  but  for  some  cases  a  reservation  like  that  in  the  text  muMt 
be  made.  Rosenbach  in  an  able  article  shows  the  error  of  regarding  dilatation  of  the 
stomach  too  exclusively  from  the  anatomical  point  of  view  (*'  Der  Mechanismus  und  die 
Diagnose  der  MageninsuflScienz,"  Volkmaim's  Samml.  klin.  Vorlrdge,  No.  153). 
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stomach-tube.  The  diagnostic  characters  of  the  vomiting  are  the  large 
quantity  rejected,  its  occurrence  several  hours  after  a  meal,  its  periodicity 
with  long  intervals,  the  temporary  relief  afforded,  the  presence  of  undi- 
gested food  taken  a  considerable  time  previously,  and  the  existence  of 
fermentation.  Washing  out  the  stomach  will  also  afford  evidence  of 
stagnation  of  food.  The  time  gei^erally  occupied  in  the  digestion  of  an 
ordinary  meal  is  not  over  six  to  seven  hours,  so  that  in  health  the  con- 
tents of  the  stomach  removed  by  the  stomach-tube  at  the  end  of  this 
time  should  usually  be  free  from  undigested  food.  There  are  of  course 
individual  idiosyncrasies  with  reference  to  the  time  occupied  in  digestion, 
so  that  implicit  reliance  cannot  be  placed  on  this  diagnostic  test.  Delayed 
digestion  is  in  itself  no  evidence  of  the  existence  of  dilatation,  but  the 
establishment  of  the  presence  of  this  symptom  may  confirm  other  points 
in  the  diagnosis. 

Simple  inspection,  palpation,  and  percussion  of  the  abdomen  are  some- 
times, although  rarely,  sufficient  for  the  diagnosis  of  dilatation  of  the 
stomach.  Various  devices  have  already  been  described  which  aid  in  the 
physical  examination  of  the  stomach,  such  as  the  administration  of  effer- 
vescing powders,  the  introduction  of  the  stomach-tube,  and  Piorry's  and 
PenzoldPs  methods  of  determining  the  lower  border  of  the  stomach.^     It 

^  Several  other  methods  have  been  suggested  for  determining  the  size  and  position  of 
the  stomach,  but  they  have  not  found  general  acceptance.  Thus,  Schreiber  attaches  a 
soft  rubber  balloon  to  the  end  of  a  stomach-tube,  and  after  its  insertion  in  the  stomach 
inflates  it  (Deutsches  Arch.  f.  kl.  Med.,  Bd.  19).  In  Neubauer's  method  the  long  end  of  a 
syphon-tube  communicating  with  the  stomach  is  bent  upward,  and  a  glass  tube  is  placed 
in  the  bent  portion.  The  fluid  will  evidently  stand  at  the  same  level  in  the  tube  as  in 
the  stomach  in  case  the  atmospheric  pressure  in  both  is  the  same.  The  atmospheric 
pressure  in  the  stomach  is  produced  by  using  a  double  tube  or  by  passing  a  second  tube 
into  the  stomach  {Prager  med.  Wochenschr.,  1879).  Purjesz  attached  a  manometer  to  a 
stomach-tube,  and  thought  that  he  could  fix  the  position  of  the  cardia  by  noting  the 
moment  when  in  the  passage  downward  of  the  tube  the  negative  pressure  changed  to 
positive,  but  Schreiber  has  shown  that  the  manometer  may  indicate  negative  pressure 
even  after  the  tube  has  entered  the  stomach  [DeuUche^  Arch.  f.  kl.  Med.,  Bd.  33,  p.  425). 
It  has  been  asserted  that  by  means  of  auscultatory  percussion  of  a  stomach  artificially  dis- 
tended with  gas  the  boundaries  of  the  organ  can  be  determined.  Leichtenstern  considers 
the  metallic  quality  of  the  tone  heard  over  the  stomach  under  these  circumstances  more 
or  less  characteristic,  while  Skamper  compares  the  characteristic  tone  to  that  produced 
by  tapping  with  the  finger  on  the  dorsal  surface  of  the  hand  of  which  the  valar  surface  is 
placed  against  the  external  ear  [Inaug.  Diss.,  Berlin,  1879,  p.  30).  It  has  been  claimed 
that  the  sound  as  of  water  dropping  into  a  large  cavity,  which  can  be  heard  when  the 
patient  is  drinking,  can  no  longer  be  heard  when  the  auscultating  ear  passes  beyond  the 
greater  curvature  (V.  Bamberger).  Wunderlich  suggests  the  possibility  of  feeling  the 
arteries  of  the  greater  curvature  through  the  abdominal  walls.  Ferber  calls  attention  in 
cases  of  gastrectasia  to  a  strip  of  dulness,  with  absent  vocal  and  respiratory  sounds,  corre- 
sponding to  the  posterior  inferior  border  of  the  left  lung.  This  dulness,  which  is  pro- 
duced by  material  in  the  most  dependent  part  of  the  dilated  stomach,  disappears  when 
the  patient  assumes  the  knee-elbow  position  {Deutsche  Zeitschr.  f.prakt.  Med.,  1876,  No. 
42).  When  it  is  impossible  by  other  methods  to  distinguish  the  lower  portion  of  the 
stomach  from  the  transverse  colon,  it  has  been  proposed  to  distend  the  colon  with  water, 
with  gas,  or  with  air  injected  through  a  tube  passed  into  the  rectum.  Penzoldt  {op.  cit.) 
found  that  the  length  of  a  tube  (hard)  or  bougie  reaching  the  bottom  of  the  stomach, 
estimating  from  the  upper  incisor  teeth,  should  be  in  a  normal  stomach  at  least  5  cm. 
less  than  that  of  the  vertebral  column  (occiput  to  coccyx),  and  at  the  most  not  much 
more  than  one-third  of  the  length  of  the  body  (1 :  2.8-1 :  3.3).  In  three  cases  of  gastrec- 
tasia he  found  the  length  of  the  tube  inserted  into  the  stomach  considerably  more  than 
one-third  of  the  length  of  the  body  (1  :  2.4) ;  in  one  of  the  cases  this  length  even  exceeded 
that  of  the  vertebral  column,  and  in  the  others  it  nearly  equalled  the  length  of  the  verte- 
bral column.  Rosenbach's  method  of  determining  the  elastic  and  contractile  power  of  the 
stomach  is  ingenious,  but  hardly  of  practical  utility.  By  injecting  air  into  the  stomach 
through  a  bulb  apparatus  attached  to  the  end  of  a  stomach-tube,  he  is  able  to  tell  when 
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is  not  necessary  to  repeat  liere  the  diagnostic  evidence  afforded  b  v  physi- 
cal examination.  Excellent  service  as  these  devices  often  perform,  it 
must  be  confessed  that  they  do  not  always  answer  the  purpose  intended. 
The  artificial  distension  of  the  stomach  with  gas  does  not  enable  us  always 
to  distinguish  intestine  from  stomach.  If  the  abdominal  walls  are  thick 
or  very  rigid,  this  method,  like  most  of  the  others,  is  of  little  or  no  assist- 
ance. Then,  as  already  mentioned,  the  administration  of  the  powders 
may  fail  to  produce  any  distension  of  the  stomach,  and  may  possibly  mis- 
lead by  causing  distension  of  intestine.  Moreover,  the  artificial  tympa- 
nites may  cause  the  patient  much  discomfort.  The  method  of  determining 
the  lower  border  of  the  stomach  by  Piorry's  or  Penzoldt's  method  is  not 
always  conclusive.  If  the  stomach  be  much  dilated,  it  may  take  a  very 
large  quantity  of  water  to  produce  an  appreciable  zone  of  dulness.  If 
the  transverse  colon  be  distended  with  feces,  it  will  not  be  easy  to  sepa- 
rate the  dulness  of  the  stomach  from  that  of  the  colon.  Moreover,  loops 
of  intestine  containing  feces  or  gas  may  lie  over  the  anterior  surface  of 
the  stomach.  The  use  of  the  stomach-tube  simply  for  diagnostic  pur- 
poses is,  for  various  reasons,  not  always  practicable.  With  due  recog- 
nition of  the  important  additions  during  the  last  few  years  to  our  means 
of  exploring  the  stomach,  it  must  be  admitted  that  we  are  still  far  from 
any  positive  and  universally  applicable  method  of  determining  the  size 
and  position  of  this  organ  during  life.  This  admission  is  the  more  neces- 
sary in  view  of  the  extravagant  claims  which  have  been  made  for  various 
more  or  less  complicated  contrivances  for  physical  exploration  of  the 
stomach. 

The  determination  of  the  position  of  the  lower  border  of  the  stomach 
does  not  in  itself  enable  us  to  infer  positively  the  size  of  the  organ.  It 
may  be  taken  as  a  general  rule  that  if  the  lower  border  of  the  stomach 
be  found  persistently  below  the  level  of  the  umbilicus,  the  stomach  is 
dilated ;  but  there  are  many  exceptions  to  this  rule.  Sometimes  an  other- 
wise normal  stomach  preserves  in  adult  life  the  vertical  position  which  it 
had  in  the  foetus,  so  that  its  lowest  point  may  be  below  the  umbilicus. 
According  to  Kussmaul,  a  vertical  position  of  the  stomach  is  a  predis- 
posing cause  of  dilatation.  Occasionally  a  stomach  has  a  looped  shape, 
so  that  without  any  dilatation  of  the  organ  the  lowest  point  may  fall 
below  the  level  of  the  umbilicus.  It  is,  moreover,  a  clinical  fact  estab- 
lished by  the  experience  of  many  observei-s  that  the  lower  border  of  the 
stomach  may  be  found  below  the  level  of  the  umbilicus  without  the  exist- 
ence of  any  symptoms  of  dilatation. 

The  uncertainty  of  the  anatomical  diagnosis  of  dilatation  of  the  stom- 
ach in  some  cases  makes  it  all  the  more  necessary,  as  has  been  repeatedly 
urged  in  the  course  of  this  article,  to  make  a  careful  study  of  the  evi- 
dences of  disordered  gastric  functions.  The  symptoms  of  most  import- 
ance in  determining  whether  the  condition  called  insufficiency  of  the 
stomach  is  present  or  not  are  fermentation  of  the  gastric  contents  and  the 

the  point  of  the  tube  passes  beneath  the  surface  of  fluid  in  the  stomach  by  hearing  on  aus- 
cultation a  characteristic  moist  bubbling  sound.  Elevation  or  depression  of  the  level  of 
the  fluid  can  be  determined  by  withdrawing  or  by  pushing  forward  the  tube.  That  quan- 
tity of  fluid  which,  introduced  into  an  empty  stomach,  causes  no  elevation,  or  perhape 
causes  a  depression,  of  the  level  of  the  food  in  the  stomach,  indicates  the  utmost  limit  of 
the  elastic  and  contractile  forces  of  the  stomach  (Kosenbach,  Volkinaiiii\-i  Samml.  klin.  For* 
trage,  No.  153). 


PROGNOSIS  AND   COURSE.— TREATMENT.  603 

persistent  presence  of  undigested  food  in  the  stomach  beyond  the  limits 
of  normal  digestion.  It  is  true  that  these  symptoms  may  be  present 
without  any  dilatation  of  the  stomach,  but  they  are  likely  to  lead  to  dila- 
tation if  unchecked,  and,  what  is  of  practical  impoi*tance,  they  require 
essentially  the  same  treatment  as  dilatation. 

A  differential  diagnosis  between  chronic  catarrhal  gastritis  and  atonic 
dyspepsia  on  the  one  hand,  and  the  early  stages  of  dilatation  of  the  stom- 
ach on  the  other,  cannot  be  made  with  any  positiveness. 

Of  course,  with  our  present  means  of  diagnosis  the  confounding  of 
dilated  stomachs  with  ascites,  ovarian  cysts,  pregnancy,  hydatid  cysts  (of 
each  of  these  errors  there  are  recorded  instances),  is  inexcusable. 

Prognosis  and  Course. — The  prognosis  of  dilatation  of  the  stomach 
depends  first  of  all  upon  the  nature  of  the  primary  disease  causing  the  dila- 
tation. The  prognosis  of  cancerous  dilatation  is  as  unfavorable  as  possible. 
In  dilatation  due  to  non-cancerous  stenosis  the  prognosis  is  in  general  more 
favorable.  Life  may  be  prolonged  sometimes  for  many  years,  and  the 
patient^s  condition  greatly  benefited  by  proper  treatment.  A  permanent 
cure  of  stenotic  dilatation  is  not  impossible,  but  it  is  rarely  to  be  exp-ected. 
Even  if  temporarily  relieved,  the  symptoms  of  dilatation  are  likely  sooner 
or  later  to  return  and  to  lead  to  a  fatal  termination.  The  progress  of  the 
disease  depends  upon  the  degree  and  the  stationary  or  advancing  character 
of  the  stenosis.  In  the  article  on  Gastric  Ulcer  mention  has  been  made 
of  the  cure  of  a  few  cases  of  desperate  gastric  dilatation  due  to  cicatricial 
pyloric  stenosis  by  means  of  resection  of  the  diseased  pylorus. 

In  general,  the  prognosis  is  more  favorable  in  dilatation  without  steno- 
sis. If  the  degree  of  dilatation  be  only  moderate,  a  permanent  cure  may 
often  be  effected  by  proper  treatment.  If,  however,  the  dilatation  be  con- 
siderable, while  the  symptoms  may  be  relieved  or  even  made  to  disappear 
for  a  time,  relapses  are  prone  to  occur,  and  a  permanent  cure  is  rarely 
obtained.  Undoubtedly,  KussmauPs  publication  in  1869,  in  giving  to  us 
a  most  valuable  method  of  treatment,  at  the  same  time  raised  extravagant 
expectations  of  the  frequency  with  which  dilatation  of  the  stomach  can 
be  cured.  Too  often  the  treatment  with  the  stomach-tube  proves  only 
palliative  and  not  curative. 

The  course  of  dilatation  of  the  stomach  is  chronic.  The  mode  of  death 
is  usually  by  inanition,  very  rarely  from  rupture  of  the  stomach. 

Treatment. — Reference  to  the  causation  of  dilatation  of  the  stomach 
will  show  that  there  is  considerable  scope  for  the  prophylactic  treatment 
of  dilatation  not  referable  to  stenosis  or  incurable  organic  disease.  Thus, 
the  correction  of  the  habits  of  eating  or  drinking  inordinate  quantities,  or 
of  imperfectly  masticating  the  food  in  consequence  of  haste  or  bad  teeth 
or  vicious  custom,  may  avert  the  development  of  gastric  dilatation.  Of 
especial  importance  is  the  timely  treatment  of  cases  of  dyspepsia  or  of 
chronic  catarrhal  gastritis  which  are  accompanied  with  fermentation  or 
delayed  digestion — conditions  in  which  the  stomach-tube  is  of  great 
service. 

Of  the  means  at  our  disposal  for  meeting  the  causal  and  the  symptom- 
atic indications  of  dilatation  of  the  stomach,  the  most  important  by  far 
is  the  use  of  the  stomach-tube  for  the  purpose  of  emptying  and  of  washing 
out  the  stomach.  The  introduction  of  this  procedure  by  Kussmaul  in  1 867 
marked  a  new  era  in  the  treatment  of  gastric  disorders. 
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By  washing  out  the  stomach  we  accomplish  three  important  things ; 
first,  we  remove  the  weight  which  helps  to  distend  the  organ  ;  secondly, 
we  remove  mucus  and  stagnating  and  fermenting  material  which  irritates 
and  often  inflames  the  stomach  and  impedes  digestion ;  and,  thirdly,  we 
cleanse  the  inner  surface  of  the  stomach  and  obtain  the  beneficial  influ- 
ence of  the  direct  application  of  water,  to  which  various  medicinal  sub- 
stances can  be  added.  It  is  probable  that  in  removing  the  fermenting 
contents  of  the  stomach  we  also  remove  a  possible  source  of  self-infection 
of  the  system  (see  page  596). 

By  accomplishing  these  things  we  may  possibly  also  enable  the  stomach 
to  regain  its  lost  elasticity  and  muscular  contractility.  But  unless  the 
normal  elastic  and  contractile  powers  of  the  stomach  are  restored,  the 
treatment  with  the  stomach-tube,  indispensable  as  it  is  for  the  relief  of 
symptoms,  is  only  palliative  and  not  curative.  Whether  or  not  this 
restoration  of  the  stomach  to  its  normal  functional  activity  is  to  be 
expected  depends  chiefly  upon  the  cause  and  the  degree  of  the  dilata- 
tion. Unfortunately,  as  has  already  been  stated  under  Prognosis,  the 
permanent  cure  of  dilatation  of  the  stomach  due  to  organic  stenosis, 
although  possible,  is  not  to  be  expected,  and  the  number  of  cases  in 
which  largely  dilated  stomachs  can  be  restored  to  their  normal  volume 
or  made  to  perform  permanently  their  normal  functions  is  small.  There 
remains,  however,  a  considerable  number  of  curable  cases — to  be  sure,  not 
always  easily  diagnosticated — in  which  the  muscular  coat  of  the  stomach 
has  not  been  seriously  damaged  and  in  which  the  dilatation  is  generally 
only  moderate.  Furthermore,  excellent  results  are  obtained  by  the  use  of 
the  stomach-tube  in  the  cases  which  have  been  designated  insufficiency  of 
the  stomach,  and  which  are  closely  allied  to  dilatation — in  fact,  often  rep- 
resent its  early  stage.  As  has  already  been  mentioned,  the  most  important 
criteria  of  this  so-called  insufficiency  are  the  fermentation  of  the  contents 
of  the  stomach  and  the  presence  therein  of  undigested  food  after  the  period 
required  for  normal  digestion  (six  to  seven  hours  for  an  ordinary  meal). 

There  are  two  principal  methods  of  washing  out  the  stomach — one  by 
the  stomach-pump,  the  other  by  the  siphon  process.  The  stomach-pump 
is  the  older  method,  and  still  has  its  advocates.  The  pump  used  by  Kuss- 
maul  is  the  Wyman  pump,  described  by  Bowditch  in  the  American  Jour- 
nal of  Medical  Sciences^  vol.  xxiii.  p.  320,  1852.  This  (which  is  also 
called  the  Weiss  pump),  as  well  as  other  forms  of  stomach-pump,  con- 
sists in  principle  simply  of  an  aspirating  syringe  having  at  its  anterior 
extremity  two  openings  communicating  with  the  barrel  of  the  syringe. 
These  openings  can  be  alternately  opened  and  closed  by  means  of  an 
arrangement  of  valves.  Through  one  opening,  which  is  made  to  com- 
municate with  an  incompressible  tube  inserted  into  the  stomach  (the 
other  opening  being  now  closed),  the  gastric  contents  are  drawn  into  the 
barrel  of  the  syringe.  This  opening  is  now  closed,  and  through  the  other 
opening  the  contents  of  the  syringe  are  discharged  through  a  tube  exter- 
nally. In  a  similar  way  fluid  can  be  drawn  into  the  syringe  and  pumped 
intc  the  stomach. 

In  the  siphon  process  the  outer  end  of  the  tube  inserted  into  the  stom- 
ach is  connected  with  a  piece  of  elastic  tubing  about  three  and  a  half  feet 
long,  in  the  free  end  of  which  is  inserted  the  extremity  of  a  medium-sized 
gla^  funnel.     A  single  elastic  tube  about  six  feet  long  may  also  be  used. 
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When  the  funnel  is  elevated,  water  which  has  been  poured  into  it  will 
run  into  the  stomach.  If  now,  before  the  water  has  all  run  oat,  the  fun- 
nel be  depressed  below  the  level  of  the  stomach,  the  fluid  contents  of  the 
stomach  will  flow  out  through  the  tube  according  to  the  principle  of  the 
siphon.     Figs.  20  and  21  will  make  clear  the  mode  of  operation  of  this 


Fig.  20.» 


Fig.  21.^ 


process.  (The  tube  shown  in  these  figures  is  the  Faucher  tube,  com- 
monly used  in  France,  and  consisting,  with  the  funnel,  of  one  piece.  A 
longer  tube  than  that  shown  in  the  figure  should  be  used.) 

Another  convenient  but  somewhat  more  complicated  method  of  employ- 
ing the  siphon  process  is  according  to  Rosenthal's  principle,  and  is  repre- 
sented in  Fig.  22.  To  the  outer  end  of  the  stomach-tube  is  attached  a 
Y-shaped  glass  tube,  one  arm  of  which  is  connected  with  an  elastic  tube 
running  to  an  irrigator,  while  the  other  arm  is  connected  with  the  dis- 
charging tube.  Through  the  irrigating  tube  water  runs  into  the  stomach, 
the  discharging  tube  being  compressed.  If  the  discharging  tube  be  opened 
while  the  fluid  is  flowing  from  the  irrigator,  and  if  then,  after  the  estab- 
lishment of  a  column  of  water  in  the  discharging  tube,  the  irrigating  tube 
be  compressed  or  the  stopcock  of  the  irrigator  be  closed,  a  siphon  com- 
municating with  the  stomach  is  formed  and  empties  this  organ  of  its 
fluid  contents. 

In  the  siphon  process  the  tube  inserted  into  the  stomach  may  be  an 
incompressible  hard-rubber  tube  like  that  employed  with  the  stomach- 
pump,  but  by  far  the  simplest,  most  convenient,  and  safest  form  of  stom- 
ach-tube is  the  soft,  flexible,  red  rubber  tube,  resembling  the  Jacques 
catheter,  but  of  course  larger  and  longer.^     This  soft  tube  can  inflict  no 

^  From  Souligoux,  De  la  Dilatation  de  I'Estomac,  Paris,  1883. 

'  Such  a  tube  (marked  19  A)  is  made  by  Tieman  &  Co.  of  New  York,  and  is  to  be  had 
of  most  surgical  instrument-makers,  (For  a  fuller  description  of  the  tube  and  the  mode 
of  its  employment  see  article  by  W.  B,  Piatt,  "The  Mechanical  Treatment  of  Diseases 
of  the  Stomacli,"  Maryland  Medical  Journal,  March  8,  1884.) 

Oser's  tube  is  2  meters  long,  and  is  made  of  mineralized  rubber.  There  are  two  sizes. 
The  smaller  has  a  lumen  of  8  mra.     The  thickness  of  the  wall  is  2|  mm.     In  the  larger 
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iDJury,  and  in  most  cases  it  is  readily  introduced.  Generally,  the  patient 
himself  can  best  manipulate  the  introduction  of  the  tube.  After  the  tube 
is  introduced  into  the  pharynx,  the  patient,  who  should  be  in  a  sitting 
posture,  makes  repeated  acts  of  swallowing,  by  means  of  which,  accom- 
panied by  directing  and  gently  pushing  the  tube  with  the  fingers,  the 
tube  passes  along  the  oesophagus  into  the  stomach.  Often  at  fii-st  the 
nervousness  and  inexperience  of  the  patient  occasion  some  trouble,  but 
after  a  little  practice  he  generally  succeeds  in  introducing  the  tube  with- 
out discomfort  or  difficulty.  Be- 
fore its  introduction  the  tube 
should  be  anointed  with  a  little 
vaseline  or  some  similar  sub- 
stance. In  an  adult  the  tube  is 
introduced  for  a  length  of  at  least 
20  to  25  inches,  and  in  cases  of 
dilatation  of  the  stomach  of  course 
for  a  greater  distance.  Whatever 
form  of  stomach-tube  be  used,  it 
is  important  that  the  tube  should 
be  at  least  30  inches  long,  and 
should  be  provided  with  one,  and 
preferably  with  two,  large  eyes  at 
its  distal  extremity. 

Although  the  stomach-pump 
has  the  advantage  of  more  com- 
pletely evacuating  the  stomach 
and  of  removing  coarser  solid 
particles  than  is  possible  with  the 
siphon,  nevertheless  its  disadvan- 

tages — namely,  the  possibility  of 

inflicting  injury  to  the  mucous 
membrane  of  the  stomach,^  the  expense  and  greater  complexity  of  the 
instrument,  and  the  circumstance  that  it  should  be  used  only  by  the 
physician — in  contrast  with  the  advantages  of  the  siphon — namely,  its 
cheapness,  simplicity,  safety,  and  possible  employment  by  the  patient  or 
his  attendants — have  led  to  the  general  adoption  of  the  latter  process. 
Only  the  soft-rubber  stomach-tube  should  be  left  to  the  employment  of 
the  patient. 

Sometimes  the  flow  through  the  siphon  is  interrupted  by  occlusion  of 
the  eye  of  the  stomach-tube  by  a  solid  mass  or  by  some  cause  not  always 
clear.  As  already  mentioned,  it  is  desirable  that  there  should  be  two 
openings  at  the  gastric  extremity  of  the  tube.  Wlien  the  flow  is  inter- 
tube  the  lumen  b  10  mm.,  and  the  thickness  of  the  wall  3  mm.  He  generally  uses  ihe 
smaller  tube. 

Faucher's  tube  is  1 J  meters  long.  The  external  diameter  of  the  tube  is  10  to  12  mm. 
The  walls  are  of  such  thickness  that  the  tube  can  be  bent  without  eflacing  its  lumen.  At 
one  extremity  is  a  lateral  eye  with  two  orifices.  To  the  other  extremity  is  adapted  a  fun- 
nel with  a  capacity  of  about  500  grammes. 

*  From  Leube,  in  Ziemi>sen*8  Handb.  d.  spec.  Path.  u.  Tlierap.,  Bd.  vii. 
'  A  numl)er  of  cases  have  been  recordea  in  which  pieces  of  the  raucous  membrane  of 
the  stomach  have  been  detached  by  the  stomach-pump.     Although  as  yet  no  serious 
effects  have  followed  this  accident,  the  possibility  of  its  occurrence  can  certainly  not  b« 
regarded  with  equanimity. 
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rupted  the  position  of  the  tube  in  the  stomach  may  be  changed,  or  the 
patient  may  be  directed  to  cough  or  to  exert  the  pressure  of  the  abdom- 
inal muscles,  or  more  water  may  be  allowed  to  run  into  the  stomach  in 
order  to  displace  an  occluding  mass  in  the  tube.  It  is,  however,  well  for 
such  cases  to  have,  if  possible,  a  stomach-pump  and  an  incompressible 
tube  in  reserve.  Moreover,  as  is  apparent  from  the  foregoing  statement 
of  the  advantages  of  the  stomach-pump,  there  are  cases  in  which  this 
instrument  is  much  more  useful  than  the  siphon,  so  that  one  cannot 
decide  unconditionally  in  favor  of  one  instrument  over  the  other. 

The  stomach-tube  should  be  secured  so  that  there  can  be  no  possibility 
of  its  being  swallowed  entirely.  A  string  may  be  attached  to  the  distal 
end  of  the  tube.  Leube^  has  reported  an  instance  in  which  the  whole 
tube  disappeared  into  the  stomach,  and  Jackson^  has  also  narrated  a  case 
in  which  an  insane  patient  swallowed  the  stomach-tube.  In  both  cases 
the  tube  was  subsequently  rejected  by  vomiting. 

For  washing  out  the  stomach  after  the  greater  part  of  the  contents 
have  been  withdrawn,  about  a  pint  of  tepid  fluid  is  allowed  to  slowly 
run  into  the  stomach,  and  is  then  siphoned  out.  This  process  is  to  be 
repeated  several  times.  In  general,  tepid  water  suffices  for  washing  out 
the  stomach,  but  it  is  often  better  to  use,  at  least  a  part  of  the  time,  a  1  to 
2  per  cent,  solution  of  bicarbonate  of  sodium,  which  facilitates  the  removal 
of  mucus.  The  artificial  and  the  natural  Vichy  and  Carlsbad  waters  are 
also  excellent  for  this  purpose.  Various  additions  are  also  made  to  the 
water  with  the  view  of  counteracting  fermentative  changes  in  the  stom- 
ach. For  this  purpose  perhaps  the  best  agents  are  salicylate  of  sodium  (1 
per  cent,  solution)  or  resorcin  (2  per  cent,  solution).  Other  substances 
which  have  also  been  recommended  are  carbolic  acid,  permanganate  of 
potassium,  hyposulphite  of  sodium,  creasote,  benzine.  Simple  water,  how- 
ever, accomplishes  about  all  that  is  possible,  and  many  are  satisfied  to  use 
it  without  any  medication. 

As  regards  the  frequency  with  which  the  stomach  is  to  be  washed  out, 
one  is  to  be  guided  by  the  symptoms  and  the  effect  obtained  by  the  use 
of  the  stomach-tube.  As  a  general  rule,  it  suffices  to  wash  out  the 
stomach  once  a  day,  and  often  the  process  need  be  repeated  only  every 
second  or  third  day. 

Opinions  are  divided  as  to  the  best  time  of  day  to  select  for  washing 
out  the  stomach.  Kussmaul  recommends  the  morning  before  breakfast, 
and  the  majority  have  followed  his  advice ;  others  prefer  the  evening. 
There  is  much,  however,  in  favor  of  washing  out  the  stomach  about  half 
an  hour  before  the  principal  meal  of  the  day.  The  best  opportunity  has 
been  offered  for  the  digestion  and  absorption  of  the  food  taken  at  the 
previous  main  meal,  and  the  stomach  is  placed  in  the  best  possible  con- 
dition for  the  reception  of  more  food. 

The  habitual  washing  out  of  the  stomach  is  not  w^ithout  its  drawbacks. 
We  often  remove,  as  has  been  pointed  out  especially  by  Leube,  not  only 
noxious  substances  from  the  stomach,  but  also  the  completed  products  of 
digestion.  To  withdraw  from  the  nourishment  of  the  body  this  chyme 
which  the  stomach  has  laboriously  manufactured  cannot  be  a  matter  of 
indifference.     Still,  with  the  weakened  absorptive  powers  of  the  stomach, 

1  Deutsches  Arch.  f.  Min.  Mecl,  Bd.  33,  p.  6. 

'  Extracts  from  the  Records  of  the  Boston,  Society  for  Medical  Improvement,  vol.  vi.  p.  261. 
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and  its  inability  to  properly  propel  its  contents  into  the  intestine,  it  is  a 
question  how  much  of  this  chyme  would  eventually  be  utilized  for 
nutrition.  Another  point  is  worthy  of  attention.  The  relief  which  the 
patient  experiences  when  his  overloaded  stomach  is  freed  of  its  burden, 
and  the  knowledge  that  this  method  of  relief  is  always  at  hand,  may 
make  him  careless  in  the  observance  of  the  dietetic  rules  which  are  of 
great  importance  in  the  treatment  of  this  disease.  It  is  well,  therefore, 
not  to  wash  out  the  stomach  oftener  than  is  necessary,  nor.  to  continue  the 
habitual  use  of  the  stomach-tube  longer  than  is  required. 

There  are  contraindications  to  the  use  of  the  stomach-tube.  In  very 
rare  instances  the  attempt  to  introduce  the  tube  causes  the  patient  so  much 
distress,  produces  such  violent  spasm  of  the  pharyngeal  and  adjacent 
muscles,  or  induces  so  much  retching  and  vomiting,  or  is  attended  with 
such  prostration  or  even  syncope,  that  this  method  of  treatment  has  to 
be  abandoned.  Great  weakness,  recent  gastric  hemorrhage,  ulcer  of  the 
stomach  in  most  cases  (see  page  523),  often  cancer  of  the  cardia  or  of  the 
oesophagus,  and  aneurism  of  the  aorta,  are  contraindications  to  the  use  of 
the  stomaoh-tube. 

If  we  group  together  the  results  obtained  by  the  use  of  the  stomach- 
tube  in  gastric  dilatation,  we  shall  find  cases  in  which  no  benefit  results ; 
cases  which  are  benefited,  but  are  obliged  to  continue  the  use  of  the 
stomach-tube  throughout  life;  cases  in  which  recovery  is  slow  and 
gradual;  cases  with  more  or  less  speedy  relief  or  apparent  cure,  but 
followed  by  relapses ;  and  cases  of  prompt  relief  and  permanent 
cure. 

The  regulation  of  the  diet  is  never  to  be  neglected  in  cases  of  dilatation 
of  the  stomach.  Here  the  guiding  principles  are  that  little  fluid  should 
be  taken,  and  that  the  food  should  be  small  in  bulk,  nutritious,  easily 
digestible,  and  not  readily  undergoing  fermentation.  The  patient  should 
drink  as  little  water  as  possible,  and  should  therefore  avoid  whatever 
occasions  thirst.  It  is  hardly  practicable  to  carry  out  the  plan  of  giving 
water  mostly  by  the  rectum,  as  has  been  proposed.  In  most  cases  milk 
is  useful,  but  an  exclusively  milk  diet  is  not  generally  well  borne  ou 
account  of  the  quantity  of  fluid  required.  Leube's  beef-solution  is  often 
serviceable.  Soft-boiled  eggs  and  tender  meats  are  to  be  allowed,  par- 
ticularly the  white  meat  of  fowl  and  rare  beefsteak,,  especially  that  pre- 
pared from  scraped  and  finely-chopped  beef,  as  recommended  in  the 
treatment  of  gastric  ulcer  (page  521).  Fatty,  saccharine,  and  amyla- 
ceous articles  of  food — hence  most  vegetables  and  fruits — are  to  be 
avoided  on  account  of  their  tendency  to  undergo  fermentation  in  the 
stomach.  Alcohol  in  any  form  is  usually  detrimental.  If  gastric  symp- 
toms, particularly  vomiting,  be  very  urgent,  or  if  food  introduced  into  the 
stomach  affords  little  or  no  nourishment,  as  in  some  cases  of  tight  pyloric 
stricture,  then  rectal  alimentation  is  to  be  resorted  to. 

An  important  indication  is  to  restore  the  tone  and  contractile  power  of 
the  muscular  coat  of  the  stomach.  For  this  purpose  electricity,  in  the 
form  both  of  the  constant  and  of  the  faradic  current,  has  been  bene- 
ficially employed.  The  best  results  are  reported  from  the  use  of  the 
faradic  current.  Both  poles  may  be  applied  over  the  region  of  the 
stomach.  The  application  of  electricity  to  the  inside  of  the  stomach 
by  means  of  electrodes  attached  to  stomach-tubes  or  bougies  is  a  more 
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difficult  procedure,  but  has  its  advocates.  Uniformly  good  results  art 
not  obtained  by  the  use  of  electricity  in  gastric  dilatation,  but  there  can 
be  no  doubt  that  in  some  cases  decided  benefit  follows  this  method  of 
ti'eatment. 

Nux  vomica,  particularly  its  alkaloid  strychnia,  has  been  much  em- 
ployed with  the  view  of  stimulating  the  muscular  power  of  the  stomach. 
Strychnia  is  given  either  internally  or  hypodermically.  Hypodermic 
injections  of  ergotin  have  also  been  used  for  the  same  purpose.  It  has 
been  hoped  to  increase  the  contraction  of  the  stomach  by  cold  applications 
to  the  abdomen,  as  by  ice-bags  applied  immediately  after  washing  out  the 
stomach.  The  benefit  derived  from  these  various  attempts  to  increase  the 
tonicity  of  the  gastric  muscle  is  not  very  apparent. 

A  belt  or  bandage  around  the  abdomen  in  order  to  support  the  stomach 
sometimes  makes  the  patient  feel  more  comfortable;  in  other  cases  it 
aggravates  the  symptoms. 

In  many  cases  digestion  is  promoted  by  giving  dilute  hydrochloric 
acid  with  or  without  pepsin.  About  ten  drops  of  dilute  hydrochloric 
acid  may  be  given  half  an  hour  to  an  hour  after  each  meal. 

When  the  stomach  is  systematically  washed  out,  the  individual  symp- 
toms of  dilatation  of  the  stomach  will  rarely  require  special  treatment. 
The  sensation  of  fulness  and  weight  in  the  stomach,  the  eructations,  the 
vomiting,  and  the  constipation  are  generally  relieved,  at  least  temporarily, 
by  washing  out  the  stomach.  The  appetite  is  improved,  and  an  increase 
in  weight  is  usually  soon  noticeable. 

If  heartburn  and  eructations  of  gas  continue  troublesome,  an  antacid, 
such  as  bicarbonate  of  sodium  or  prepared  chalk,  will  be  found  useful. 

Leube,  in  order  to  relieve  constipation  and  to  increase  the  peristalsis  of 
the  stomach,  administers  Carlsbad  water  (see  page  522).  Not  more  than 
five  or  six  ounces  of  the  water  need  be  given,  and  this  should  be  taken 
slowly  in  divided  doses.  A  laxative  pill  containing  rhubarb  may  be  given 
occasionally. 

If  anaemia  be  the  cause  or  a  prominent  accompaniment  of  dilatation  of 
the  stomach,  iron  may  be  administered  in  a  form  as  little  disturbing  the 
digestion  as  possible,  as  the  effervescing  citrate  or  the  lactate,  or  arsenic 
in  the  form  of  Fowler's  solution  may  be  tried.  In  general,  however,  all 
drugs  which  impair  the  appetite  or  digestion  are  to  be  withheld.  The 
digestion  and  the  general  condition  of  the  patient  are  often  benefited  by 
massage. 

Resection  of  the  pylorus  in  cases  of  cancerous  and  of  cicatricial  stenosis 
of  this  orifice  has  been  performed  in  several  instances.  The  subject,  as 
regards  its  medical  in  distinction  from  its  surgical  bearings,  has  already 
been  discussed  in  connection  with  cancer  of  the  stomach  (see  page  577). 
Here  it  may  be  added  that  the  propriety  of  resection  is  less  open  for 
dispute  in  cases  of  non-cancerous  pyloric  stenosis  than  it  is  in  cancer  of 
the  pylorus. 

Remarkable  results  have  been  reported  by  Loreta  in  cases  of  cicatricial 
stenosis  of  the  pylorus.  After  performing  gastrotomy  he  inserts  his  fin- 
gers through  the  constricted  pyloric  orifice  and  forcibly  dilates  the  stric- 
ture.^    To  judge  from  experience  in  divulsing  strictures  in  other  parts  of 

^  Loreta  has  performed  this  operation  successfully  no  less  than  nine  times  {The  Lancet^ 
April  26,  1884). 
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the  body,  it  does  not  seem  probable  that  a  permanent  cure  can  be  often 
effected  by  this  bold  and  dangerous  procedure. 


Acute  Dilatation  of  the  Stomach. 

Under  the  xiame  acute  dilatation  of  the  stomach^  have  been  described 
cases  in  which  it  has  been  supposed  that  a  more  or  less  suddenly  devel- 
oped paralysis  of  the  muscular  coat  of  the  stomach  exists.  But  the  pro- 
priety of  the  term  acute  dilatation,  and  the  very  existence  of  an  acute 
paralysis  of  the  stomach,  are,  to  say  the  least,  questionable. 

As  causes  of  this  so-called  acute  dilatation  of  the  stomach  have  been 
assigned  injuries,  particularly  those  affecting  the  abdomen,  surgical  opera- 
tions involving  the  peritoneum,  acute  inflammations  of  the  mucous  and 
of  the  peritoneal  coats  of  the  stomach,  acute  fevers,  especially  during 
convalescence,  and  overloading  the  stomach  with  food  or  with  liquids. 

The  symptoms  which  have  been  chiefly  emphasized  are  severe  abdom- 
inal pain,  tympanitic  distension  of  the  stomach,  and  absence  or  cessation 
of  vomiting  if  this  has  previously  existed.  It  will  be  noted  that  inability 
to  vomit  under  these  circumstances  implies  not  only  paralysis  of  the 
stomach,  but  also  that  of  the  abdominal  muscles. 

The  prognosis  depends  on  the  character  of  the  primary  disease  causing 
the  alleged  paralysis. 

If  there  be  acute  distension  of  the  stomach  with  inability  of  the  organ 
to  expel  its  contents  either  externally  or  into  the  intestine,  the  stomach- 
tube  may  be  employed  to  evacuate  the  gas  and  other  material  present. 

In  a  case  described  by  Hilton  Fagge  ^  as  acute  dilatation  of  the  stomach 
the  symptoms  of  dilatation  appeared  suddenly  and  ran  an  acute  course, 
but  the  autopsy  showed  that  the  dilatation  was  doubtless  of  much  longer 
development  than  the  symptoms  indicated.  In  a  case  reported  by  Nau- 
werk^  of  extreme  dilatation  in  consequence  of  hypertrophic  stenosis  of 
the  pylorus,  after  ten  months  of  insignificant  dyspeptic  symptoms  there 
suddenly  appeared,  after  excess  in  eating,  symptoms  of  dilatation  of  great 
severity,  which  continued  until  a  fatal  termination  at  the  end  of  three 
months.  Thus  it  appears  that  chronic  dilatation  of  the  stomach  may 
cause  little  disturbance  for  a  considerable  time  and  then  run  a  rapid 
course. 

*  The  literature  pertaining  to  the  subject  of  acute  dilatation  of  the  stomach  is  to  be 
found  in  Poensgen,  Die  Motorisclien  Verrkhtungen  des  Menschlichen  Magens,  Strasburg, 
1882,  p.  95. 

'  "  On  Acute  Dilatation  of  the  Stomach,"  Guy's  Hosp.  Bep.,  xviii,  p.  4.  1873. 

»  DeuUiehes  Arch.  f.  kl.  Med.,  Bd.  xxi.  p.  573. 


MINOR  ORGANIC  AFFECTIONS  OF  THE 
STOMACH. 

(CIRRHOSIS;  HYPERTROPHIC  STENOSIS  OF  PYLORUS; 
ATROPHY;  ANOMALIES  IN  THE  FORM  AND  THE 
POSITION  OF  THE  STOMACH;  RUPTURE;  GASTRO- 
MALACIA.) 

By  W.  H.  welch,  M.  D. 


CIRRHOSIS  OF  THE  STOMACH. 

Definition. — Cirrhosis  of  the  stomach  is  characterized  by  thickening 
of  the  walls  of  the  greater  part  or  of  the  whole  of  the  stomach  in  conse- 
quence of  a  new  growth  of  fibrous  tissue,  combined  usually  with  hyper- 
trophy of  the  muscular  layers  of  the  stomach.  The  cavity  of  the  stomach 
is  usually  contracted,  but  sometimes  it  is  of  normal  size  or  even  dilated. 

Synonyms. — Fibroid  induration  of  the  stomach  ;  Hypertrophy  of  the 
walls  of  the  stomach ;  Chronic  interstitial  gastritis ;  Sclerosis  of  the 
stomach;  Plastic  linitis. 

History. — The  writings  of  the  seventeenth  and  eighteenth  centuries 
contain  many  records  of  extremely  contracted  stomachs  with  uniformly 
and  greatly  thickened  walls  (Butzen,  Loseke,  Storck,  Portal,  Lieutaud, 
Pohl,  etc.).  In  the  works  of  Lieutaud  and  of  Voigtel  may  be  found 
references  to  many  such  cases.^  Doubtless,  some  of  these  cases  were 
examples  of  cirrhosis  of  the  stomach,  but  in  the  absence  of  microscopical 
examination  it  is  not  possible  to  separate  these  from  cancer. 

AndraP  was  the  first  to  describe  fully  and  systematically  hypertrophy 
of  the  walls  of  the  stomach.  He  attributed  the  lesion  to  chronic  inflam- 
mation. He  erroneously  supposed  that  scirrhus  of  the  stomach  was  only 
hypertrophy  of  the  gastric  walls.  Cruveilhier^  distinguished  between 
scirrhous  induration  and  hypertrophy,  which  he  considered  to  be  a  final 
result  of  the  irritation  accompanying  chronic  diseases  of  the  stomach. 
Rokitansky's''  description  of  fibroid  induration  of  the  stomach,  although 
brief,  is  accurate.     He  says  that  the  process  usually  involves  the  whole 

^  Lieutaud,  Historia  anat.-med.,  t.  i.  p.  8,  Venet.,  1779 ;  Voigtel,  Handb.  d.  Path.  AnnL, 
Bd.  ii.  p.  450,  Halle,  1804.  Here  it  may  be  mentioned  that  Diemerbroeck's  case,  which 
is  80  often  quoted  to  prove  that  polypha^^ia  instead  of  causing  gastric  dilatation  may  pro- 
duce hypertrophy  of  the  muscular  coat  of  the  stomach,  with  contraction,  was  probably  an 
instance  of  cirrhosis  of  the  stomach. 

'  Precis  cP  4nat.  path.,  Paris,  1829.  '  Anatomie  pathologique,  Paris,  1830-42. 

♦  Lehrb.  d.  Path.  Anat.,  Wien,  1855-61. 
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stomach,  aud  that  it  originaies  in  an  inflammation  of  the  submucous  con- 
nective tissue.  This  inflammation  may  occur  either  independently  or  in 
combination  with  gastritis  mucosa.  Rokitansky  emphasizes  the  error  of 
confounding  the  disease  with  scirrhous  cancer.  Bruch '  made  an  elabomte 
study  of  hypertrophy  of  the  walls  of  the  stomach,  which  he  considered 
to  be  the  final  stage  of  various  chronic  diseases  of  the  stomach.  Fibrous 
or  scirrhous  cancer  he  considered  to  be  nothing  but  this  hypertrophy. 

The  best  descriptions  of  cirrhosis  of  the  stomach  have  been  furnished 
by  English  writers,  by  most  of  whom  it  is  properly  regarded  as  an  inde- 
pendent disease.  Brinton^  first  employed  the  names  cirrhosis  of  the 
stomach  and  plastic  linitis.  Excellent  descriptions  of  the  disease  have 
been  given  by  Hodgkin,  Budd,  Brinton,  Habershon,  H.  Jones,  Wilks, 
Quain,  and  Smith. 

While  in  former  times  cirrhosis  of  the  stomach  was  confounded  with 
cancer,  in  recent  times  it  has  not  been  separated  by  many  from  chronic 
catarrhal  gastritis.  In  German  systematic  works  the  disease  receives, 
as  a  rule,  only  passing  mention  in  connection  with  chronic  catarrhal 
gastritis. 

Etiology. — Cirrhosis  of  the  stomach  is  rare,  but  it  is  not  so  excep- 
tional as  to  be  without  any  clinical  importance.  I  have  met  with  three 
cases  at  post-mortem  examination. 

The  disease  is  more  frequent  in  men  than  in  women.  A  considerable 
number  of  cases  have  occurred  between  thirty  and  forty  years  of  age, 
but  the  greatest  frequency  is  after  forty.  At  an  earlier  age  than  twenty 
the  disease  is  very  rare. 

The  causation  of  cirrhosis  of  the  stomach  is  obscure.  Nearly  all  writ- 
ers upon  the  subject  have  emphasized  the  abuse  of  alcohol  as  an  important 
cause  in  this  as  in  other  diseases  of  the  stomach.  Intemperance  cannot, 
however,  be  the  only  cause ;  and  here,  as  elsewhere,  it  is  not  easy  to  say 
what  importance  is  to  be  attached  to  it  as  an  etiological  factor.  In  only 
one  of  the  three  cases  which  I  examined  post-mortem  could  it  be  deter- 
mined that  the  patient  was  an  immoderate  drinker,  and  in  one  case  intem- 
perance could  be  positively  excluded.  Other  cases  have  been  recorded  in 
which  the  abuse  of  spirits  could  be  positively  excluded.  In  one  of  my 
cases  syphilis  existed,  as  was  established  by  the  presence  of  gummata  in 
the  liver.  In  some  cases  the  disease  has  been  attributed  to  cicatrization 
of  a  gastric  ulcer.  In  a  case  reported  by  Snellen  the  disease  followed  an 
injury  to  the  epigastric  region.^ 

Cirrhosis  of  the  stomach,  as  well  as  cancer,  ulcer,  and  most  other 
chronic  structural  diseases  of  this  organ,  is  usually  associated  with 
chronic  catarrhal  gastritis.  There  is,  however,  no  proof  of  the  preva- 
lent idea  that  chronic  catarrhal  gastritis  is  the  cause  of  the  enormous 
new  growth  of  fibrous  tissue  which  characterizes  typical  cases  of  this 
disease. 

Sy^iptomatology  and  Diagnosis. — The  symptoms  of  cirrhosis  of 
the  stomach  are  not  sufficiently  characteristic  to  warrant  a  positive  diag- 
nosis. Sometimes  the  disease  pursues  a  latent  eouree.  Like  ciincer  of 
the  stomach,  it  may  put  on  various  disguises.  Thus,  in  a  case  of  cir- 
rhosis of  the  stomach  reported  by  Nothnagel*  the  symptoms  were  typi- 

*  Zeitschr.  f.  rat.  Med..  Bd.  vii.,  1849.  »  Diseases  of  the  SUmach. 

•  Canstaies  Jahresbericht,  1856,  iii.  302.         *  DeutHches  Arch.  f.  kl.  Med.,  Bd.  24,  p.  363. 
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cally  those  of  progressive  pernicious  anaemia.  Association  with  ascites 
or  with  chronic  peritonitis  may  lead  to  a  false  diagnosis.  Thus,  in  one 
of  the  cases  which  I  examined  after  death,  and  in  which  there  was 
chronic  peritonitis  with  abundant  fluid  exudation,  the  disease  during 
life  was  diagnosticated  as  cirrhosis  of  the  liver.  Most  frequently,  how- 
ever, cirrhosis  of  the  stomach  is  mistaken  for  gastric  cancer,  from  which, 
in  fact,  it  can  rarely  be  positively  diagnosticated. 

The  symptoms  are  usually  those  of  chronic  dyspepsia,  which  sooner  or 
later  assumes  a  severity  which  leads  to  the  diagnosis  of  some  grave  struc- 
tural disease  of  the  stomach,  usually  of  cancer. 

Indigestion,  loss  of  appetite,  oppression  in  the  epigastrium,  vomiting, 
are  the  common  but  in  no  way  characteristic  symptoms  of  cirrhosis  of 
the  stomach.  There  may  be  severe  gastralgia,  but  in  general  the  disease 
is  less  painful  than  either  ulcer  or  cancer  of  the  stomach.  The  inability 
to  take  more  than  a  small  quantity  of  food  or  of  drink  at  a  time,  with  the 
sense  of  fulness  which  even  this  small  quantity  occasions,  has  been  con- 
sidered somewhat  characteristic  of  cirrhosis  of  the  stomach,  but  this 
symptom  is  too  inconstant,  and  occurs  in  too  many  other  affections  of 
the  stomach,  to  be  of  much  service  in  diagnosis.  The  symptoms  of 
dyspepsia  are  often  of  much  longer  duration  than  in  cancer,  existing 
sometimes  for  many  years  (up  to  fifteen  years),  but  on  the  other  hand 
there  have  been  cases  in  which  the  clinical  history  of  gastric  cirrhosis 
was  as  rapid  in  its  progress  as  cancer.  Moreover,  cancer  may  be  pre- 
ceded by  dyspeptic  symptoms  of  long  duration,  but  long  duration  is  the 
exception  with  cancer  and  the  rule  with  cirrhosis  of  the  stomach. 

As  the  disease  progresses  the  patient  loses  flesh  and  strength,  and  usu- 
ally dies  in  a  condition  of  marasmus.  Blood  is  rarely  present  in  the 
vomit,  but  in  a  few  cases  the  vomiting  of  coffee-ground  material  has 
been  noted. 

By  physical  examination  sometimes  a  tumor  in  the  region  of  the  stom- 
ach can  be  felt.  Under  favorable  circumstances  it  can  sometimes  be 
determined  that  this  tumor  is  smooth,  elastic,  tympanitic  on  percussion, 
and  presents  more  or  less  distinctly  the  contours  of  the  stomach.  By 
administering  effervescing  powder  it  may  be  possible  to  obtain  further 
evidence  that  the  tumor  corresponds  in  its  form  to  the  stomach.  The 
diagnosis  of  contraction  of  the  cavity  of  the  stomach  is  not  easy.  Some 
information  may  be  afforded  by  noting  the  length  to  which  the  inflexible 
stomach-tube  can  be  passed.  The  quantity  of  water  which  can  be 
poured  into  the  stomach  until  it  begins  to  run  out  of  the  stomach-tube 
may  also  bring  some  confirmatory  evidence  as  to  the  existence  of  contrac- 
tion of  the  stomach. 

Even  should  the  physical  signs  suffice  to  determine  that  the  tumor 
is  the  thickened  and  contracted  stomach,  still  cancer  cannot  be  excluded, 
for  this  also  may  grow  diffusely  in  the  gastric  walls  and  may  cause  con- 
traction of  the  cavity  of  the  stomach.  With  our  present  means  of 
diagnosis,  therefore,  the  most  which  can  be  said  is,  that  a  special  com- 
binatioii  of  favorable  circumstances  may  render  probable  the  diagnosis 
of  cirrhosis  of  the  stomach,  but  a  positive  diagnosis  is  impossible. 

Morbid  Anatomy. — In  most  cases  of  cirrhosis  of  the  stomach  the 
stomach  is  contracted.  The  cavity  of  the  stomach  has  been  found  not 
la^-ger  than  would  suffice  to  contain  a  hen's  ^gg,  but  such  extreme  con- 
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traction  is  very  rare.  When  the  stomach  in  this  disease  is  found  dilated, 
either  the  thickening  involves  only  or  chiefly  the  walls  of  the  pyloric* 
portion,  or  the  morbid  process  probably  began  there  and  was  followed  by 
dilatation. 

In  typical  cases  the  walls  of  the  entire  stomach  are  thickened,  but  fre- 
quently the  thickening  is  most  marked  in  the  pyloric  region.  The  walls 
may  measure  an  inch  and  even  more  in  thickness.  The  thickened  walls 
are  dense  and  firm,  so  that  often  upon  incision  the  stomach  does  not 
collapse. 

Upon  transverse  section  the  different  coats  of  the  stomach  can  be  dis- 
tinguished. The  mucous  membrane  is  least  affected,  being  sometimes 
thickened,  sometimes  normal  or  atrophied.  The  muscularis  mucosae  is 
hypertrophied,  and  is  evident  to  the  naked  eye  as  a  grayish  band.  The 
submucous  coat  is  of  all  the  layers  the  most  thickened,  being  sometimes 
ten  to  fifteen  times  thicker  than  normal.  It  appears  as  a  dense  white 
mass  of  fibrous  tissue.  The  main  muscular  coat  is  also,  as  a  rule,  greatly 
hypertrophied;  the  grayish,  translucent  muscular  tissue  is  pervaded  with 
streaks  of  white  fibrous  tissue  prolonged  from  the  submucous  and  sub- 
serous coats.  This  last  coat  resembles  in  appearance  the  submucous  coat, 
which,  however,  it  does  not  equal  in  thickness,  although  it  is,  proportion- 
ately to  its  normal  thickness,  much  hypertrophied.  The  free  peritoneal 
surface  usually  appears  opaque  and  dense. 

To  the  naked  eye  it  is  apparent  that  the  new  growth  of  fibrous  tissue 
is  most  extensive  in  the  submucous  coat,  which  it  is  probably  correct  to 
regard  as  the  starting-point  of  the  disease.  The  hypertrophy  of  the 
muscular  layere  is  also  in  most  cases  an  important  element  in  the  increased 
thickness  of  the  gastric  walls. 

Microscopical  examination  ^  shows  sometimes  a  nearly  normal  mucous 
membrane.  The  tubules,  however,  are  usually  more  or  less  atrophied. 
In  the  case  reported  by  Nothnagel  tubules  could  be  found  only  in  the 
pyloric  region  of  the  stomach.  The  essential  lesion  is  the  new  growth 
of  fibrillated  connective  tissue  pervading  all  of  the  coats  of  the  stomach. 
In  an  interesting  case  reported  by  Marcy  and  Griffith,^  wiiich  was  believed 
to  be  caused  by  an  extensive  cicatrized  ulcer,  a  new  formation  of  smooth 
muscular  tissue  was  found  not  only  in  the  main  muscular  tunic  and  the 
muscularis  mucosae,  but  also  throughout  the  subraucosa.  This  peculiarity 
was  probably  referable  to  the  cicatrization  of  the  ulcer. 

Not  infrequently  adhesions  exist  between  the  stomach  and  surrounding 
organs.  Exceptionally,  a  diffuse  growth  of  fibrous  tissue  may  invade  the 
greater  part  of  the  peritoneum,  particularly  the  visceral  layer,  and  cause 
a  thickening  similar  to  that  existing  in  the  stomach.  In  such  cases  ascites 
is  usually  a  marked  symptom. 

Prognosis. — The  prognosis  of  cirrhosis  of  the  stomach  is  grave.  The 
disease  runs  a  chronic  course,  and  usually  terminates  in  death  by  asthenia. 
There  is  no  reason  to  believe  that  the  stomach  can  ever  be  restored  to  its 

'  Microscopical  examination  is  always  necessary  for  a  positive  diagnosis  of  cirrhosis  of 
the  stomach.  In  a  case  which  I  examined  post-mortem  of  double  ovarian  cancer,  with 
multiple  secondary  deposits  in  the  peritoneum  and  with  chronic  peritonitis,  the  stomach 
presented  the  typical  gross  appearances  of  cirrhosis,  but  here  and  there  were  to  be  found 
nests  of  cancer-cells  in  the  prevailing  new  growth  of  ^brous  tissue  in  the  walls  of  tlie 
stomach. 

'  Am.  Journ.  of  the  Med.  Sei.,  July,  1884,  p.  182 
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normal  condition.  Still,  cases  have  been  reported  in  which  it  has  bten 
supposed  that  cirrhosis  of  the  stomach  has  terminated  in  refjoveiy.^  The 
diagnosis,  however,  in  such  cases  must  remain  doubtful. 

Treatment. — The  treatment  is  symptomatic,  and  is  to  be  guided  by 
the  general  principles  developed  in  previous  articles  concerning  the  regula- 
tion of  the  diet  and  the  administrgition  of  remedies. 


HYPERTROPHIC  STENOSIS  OF  THE  PYLORUS. 

The  various  causes  of  stenosis  of  the  pylorus  have  already  been  men- 
tioned under  Dilatation  of  the  Stomach,  and  the  most  important  of 
these  causes  have  received  full  consideration  in  connection  with  Ulcer 
and  with  Cancer  of  the  Stomach. 

Only  one  of  the  varieties  of  pyloric  stenosis  can  claim  consideration  as 
an  independent  disease.  This  variety  is  the  so-called  hypertrophic  ste- 
nosis of  the  pylorus  (Lebert)  or  fibroid  degeneration  of  the  pylorus  (Hab- 
ershon^).  Under  the  name  of  hypertrophic  stenosis  have  been  described 
cases  in  which  the  stenosis  was  due  to  hypertrophy  of  only  one  of  the 
coats  of  the  stomach,  usually  either  the  submucous  or  the  muscular  coat, 
sometimes  only  the  mucous  coat.  In  most  cases,  however,  all  of  the 
coats  of  the  stomach  are  involved,  and  the  lesion  is  similar  to  that  of 
cirrhosis  of  the  stomach,  but  it  is  confined  to  the  pylorus  or  to  the  pyloric 
region.  In  such  cases  there  is  new  growth  of  fibrous  tissue,  most  marked 
in  the  submucous  coat,  and  hypertrophy  of  the  muscular  coat.  The 
appearance  of  the  pylorus  in  some  instances  of  hypertrophic  stenosis  has 
been  not  inappropriately  compared  to  that  of  tlie  cervix  uteri. 

In  the  majority  of  cases  the  cliange  here  described  is  the  result  of 
cicatrization  of  a  gastric  ulcer,  and  some  believe  that  all  cases  of  so-called 
hypertrophic  stenosis  or  fibroid  degeneration  of  the  pylorus  are  referable 
to  ulcer,  although  it  may  be  very  difficult  to  discover  the  cicatrix  of  the 
ulcer.  It  is  certainly  not  always  possible  to  detect  either  ulcer  or  cica- 
trix, so  that  it  seems  proper  to  regard  the  hypertrophic  stenosis  in  such 
cases  as  constituting  an  independent  affection. 

The  symptoms  are  those  of  dilatation  of  the  stomach,  sometimes  pre- 
ceded by  evidences  of  chronic  catarrhal  gastritis.  The  thickened  pylorus 
can  sometimes  be  felt  during  life  as  a  small,  cylindrical,  usually  movable 
tumor,  either  stationary  in  progress  or  of  very  slow  growth. 

In  most  cases  the  diagnosis  of  organic  stenosis  of  the  pylorus  can  be 
made.  Cancer  may  sometimes  be  excluded  by  the  long  duration  of  the 
symptoms  and  the  stationary  character  of  the  tumor  if  a  tumor  can  be 
felt.  The  exclusion  of  ulcer  is  more  difficult  and  hardly  possible,  for 
ulcer  may  have  existed  without  producing  characteristic  symptoms. 

The  prognosis  and  treatment  have  been  considered  under  Dilata icon 
OF  the  Stomach. 

^  Lesser,  Cirrhosis  Ventriculi,  Inaug.  Diss.,  Berlin,  1876 ;  Smith,  "  Cirrhosis  of  the 
Stomach,"  Edinb.  Med.  Jovrn.,  1872,  p.  521. 

'  Habershon,  On  Diseases  of  the  Abdomen,  London,  1862 ;  Lebert,  Die  Krankh.  d.  Magens, 
Tubingen,  1878;  Namverk,  Deutsches  Arch.f.  klin.  Med.,  Bd.  21,  1878. 
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ATROPHY  OF  THE  STOMACH. 

Atrophy  of  the  stomach  may  be  the  result  of  stenosis  of  the  cardia  or 
of  the  oesophagus.  The  stomach  may  participate  with  other  organs  in 
the  general  atrophy  attending  inanition  and  marasmus.  The  walls  of  a 
dilated  stomach  may  be  very  thin. 

Especial  importance  has  been  attached  in  recent  years  to  degeneration 
and  atrophy  of  the  gastric  tubules.  The  glands  of  the  stomach  may 
undergo  degeneration  and  atrophy  in  various  diseases  of  the  stomach, 
such  as  chronic  catarrhal  gastritis,  phlegmonous  gastritis,  cirrhosis  of  the 
stomach,  and  cancer  of  the  stomach.  Parenchymatous  and  fatty  degen- 
eration of  the  glandular  cells  of  the  stomach  occurs  in  acute  infectious 
diseases,  as  typhoid  fever  and  yellow  fever,  also  as  a  result  of  poisoning 
with  phosphorus,  arsenic,  and  the  mineral  acids. 

It  is  claimed  by  Fenwick  that  atrophy  of  the  stomach  may  occur  not 
only  as  a  secondary  change,  but  also  as  a  primary  disease  attended  by 
grave  symptoms.  Fenwick  has  described  a  number  of  cases  in  which 
the  gastric  tubules  were  atrophied  without  thickening  of  the  walls  of  the 
stomach  and  without  diminution  in  the  size  of  the  cavity  of  the  stomach 
— cases,  therefore,  which  cannot  be  classified  with  cirrhosis  of  the  stomach.* 
He  attributes  in  many  cases  the  atrophy  of  the  tubules  to  an  increase  in 
the  connective  tissue  of  the  mucous  membrane,  and  draws  a  comparison 
between  atrophy  of  the  stomach  and  the  atrophic  form  of  chronic  Bright's 
disease. 

In  1860,  Flint  ^called  attention  to  the  relation  between  anaemia  and 
atrophy  of  the  gastric  glands.  He  expressed  the  opinion  that  some  cases 
of  obscure  and  profound  ansemia  are  dependent  upon  degeneration  and 
atrophy  of  the  glands  of  the  stomach.  Since  Flint's  publication  cases  have 
been  reported  by  Fenwick,  Quincke,  Brabazon,  and  Nothnagel,  in  which 
lesions  supposed  to  be  due  to  pernicious  ansemia  have  been  found  after 
death  associated  with  atrophy  of  the  gastric  tubules.^  Nothnagel's  case, 
which  has  already  been  mentioned,  was  one  of  cirrhosis  of  the  stomach. 

The  symptoms  which  have  been  referred  to  primary  atrophy  of  the 
stomach  are  severe  anaemia  and  disturbances  of  digestion,  such  as  anorexia, 
eructations,  and  vomiting.  The  digestive  disturbances  are  often  not  greater 
than  are  frequently  observed  in  cases  of  severe  anaemia. 

In  my  opinion,  the  existence  of  atrophy  of  the  stomach  as  a  primary 
and  independent  disease  has  not  been  established.  In  many  cases  which 
have  been  described  as  primary  atrophy  the  histological  investigation  of 
the  stomach  has  been  very  defective.  Degeneration  and  atrophy  of  the 
gastric  tubules  secondary  to  various  diseases  of  the  stomach  and  to  certain 
general  diseases  is  an  important  lesion  when  it  is  extensive,  and  must 
seriously  impair  the  digestion,  and  consequently  the  nutrition,  of  the 
patient. 

*  The  Lancet,  1877,  July  7  et  seq. 

'  A.  Flint,  American  Medical  Times,  1860.  Further  contributions  of  Fliiit  to  this 
subject  are  to  be  found  in  the  New  York  Medical  Journal,  March,  1871,  and  in  his 
Treatise  on  the  F^inciplen  avd  Practice  of  Medicine,  p.  477,  Philada,,  1881. 

'  Fenwick,  he.  cit.;  Quincke,  Vollcmann'n  Samml.  klin.  Vortrdge,  No.  100  (case  6);  Bra- 
bazon, British  Med.  Journ.,  1878,  July  27  (without  microscopical  examination!);  Noth- 
nagel, Deutsehes  Arch./,  kl.  Med.,  Bd.  24,  p.  353. 
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ANOMALIES  IN  THE  FORM  AND  IN  THE  POSITION  OF  THE 

STOMACH. 

These  anomalies,  so  far  as  they  have  not  received  consideration  in  pre- 
vious articles,  are  of  more  anatomical  than  clinical  interest,  and  therefore 
here  require  only  brief  mention. 

The  stomach  may  have  an  hour-glass  shape  in  conse([uence  of  a  con- 
striction separating  the  cardiac  from  the  pyloric  half  of  the  organ.  This  con- 
striction is  sometimes  congenital,^  sometimes  caused  by  cicatrization  of  a 
gastric  ulcer,  and  sometimes  caused  by  spasmodic  contraction  of  the  mus- 
cle, which  may  persist  after  death,  but  disappears  when  the  stomach  is 
artificially  distended.  Hour-glass  shape  of  the  stomach  has  been  diag- 
nosed during  life  by  administering  an  effervescing  powder  according  to 
Frerichs'  method. 

Foreign  substances  of  hard  consistence  which  have  been  swallowed 
sometimes  cause  diverticula  of  the  stomach. 

Sometimes  the  fundus  of  the  stomach  is  but  little  developed,  so  that 
the  organ  is  long  and  narrow  like  a  piece  of  intestine. 

The  stomach  may  be  variously  distorted  by  external  pressure,  as  from 
tumors  and  by  adhesions. 

The  loop-shaped  stomach  and  vertical  position  of  the  stomach  have 
been  already  considered  in  connection  with  Dilatation  of  the  Stom- 
ach (page  602). 

In  transposition  of  the  viscera  the  stomach  is  also  transposed.  In  such 
a  case  difficulties  may  arise  in  the  diagnosis  of  pyloric  cancer,  as  in  a  case 
described  by  Legroux. 

The  stomach  may  be  found  in  hernial  sacs.  Mention  has  already  been 
made  of  the  presence  of  dilated  stomachs  in  scrotal  hernia.  More  fre- 
quently the  stomach  is  found  in  umbilical  hernias.  In  diaphragmatic 
hernia  the  stomach  is  found  more  frequently  in  the  tlwrax  than  is  any 
other  abdominal  viscus.  In  266  diaphragmatic  hernias  collected  by 
Lascher^  the  stomach  was  found  either  wholly  or  partly  in  the  thorax  in 
161  cases.  The  clinical  consideration  of  diaphragmatic  hernia,  however, 
does  not  belong  here. 

Furthermore,  the  stomach  may  be  displaced  by  tumors,  enlargement 
of  neighboring  organs,  tight-lacing,  adhesions,  and  the  weight  of  hernias. 
These  displacements,  however,  are  generally  inconsiderable  and  of  little 
importance. 

In  a  case  described  by  Mazotti^  the  stomach,  of  which  the  pyloric 
portion  was  fixed  by  adhesions,  was  twisted  around  its  long  axis.  Death 
was  caused  by  uncontrollable  vomiting. 

^  A  careful  study  of  the  congenital  form  of  hour-glass  contraction  of  the  stomach  has 
been  made  by  W/R.  Williams  ("Ten  Cases  of  Congenital  Contraction  of  the  Stomach," 
Jonrn.  of  Anat.  and  Physiology,  1882-83,  p.  460). 

^Deutsches  Arch.f.  kl.  Med.,  Bd.  27. 

'  Virchow  und  Hirsch^s  Jahresbericht,  1874,  ii.  p.  249. 


618  MINOR   ORGANIC  AFFECTIONS  OF  THE  STOMACH. 


RUPTURE  OF  THE  STOMACH. 

Sufficient  attention  has  already  been  given  to  perforation  of  the  stom- 
ach in  consequence  of  diseases  of  its  walls,  such  as  ulcer,  cancer,  abscesses, 
and  toxic  gastritis. 

A  healthy  stomach  may  be  ruptured  by  violent  injury  to  the  abdomen 
even  when  no  external  wound  is  produced.  An  example  of  rupture  of 
the  stomach  from  this  cause  is  that  sometimes  produced  when  a  person 
has  been  run  over  by  a  heavy  vehicle. 

It  has  been  claimed  that  a  stomach  with  healthy  walls  may  burst  in 
consequence  oi'  over-distension  of  the  organ  with  solids  or  with  gas.  The 
older  literature  is  especially  rich  in  reports  of  so-called  spontaneous  rup- 
ture of  the  stomach.  Most  of  these  cases  were  examples  of  perforation 
of  gastric  ulcor.  In  a  case  of  apparently  spontaneous  rupture  of  a 
stomach  which  had  become  abnormally  distended  with  gas,  Chiari  ^  found 
that  the  rupture  was  through  the  cicatrix  of  a  simple  ulcer  in  the  lesser 
curvature.  It  is  hardly  conceivable  that  rupture  of  the  healthy  stomach 
from  over-distension  can  occur  so  long  as  the  orifices  of  the  organ  are 
unobstructed. 

Lautschner  ^  reports  a  case  of  spontaneous  rupture  of  the  stomach  in  a 
woman  seventy  years  old  with  an  enormous  umbilical  hernia  which  con- 
tained the  pyloric  portion  of  the  stomach.  After  drinking  eight  glasses 
of  water  and  two  cups  of  tea  and  eating  meat,  she  was  seized  with  vomit- 
ing, during  which  the  stomach  burst  with  a  report  which  was  audible  to 
the  patient  and  to  those  around  her.  She  passed  into  a  state  of  collapse 
and  died  in  thirteen  hours.  A  rent  several  centimeters  long  was  found  in 
the  po^terior  wall  of  the  stomach.  Lautschner  thinks  that  the  pylorus 
was  bent  in  the  hernial  sac  so  as  to  be  obstructed.  In  the  walls  of  the  stom- 
ach he  found  no  evidence  of  pre-existing  disease. 

There  is  no  satisfactory  proof  of  the  possibility  of  the  occurrence  of 
rupture  of  a  stomach  with  healthy  walls  except  as  a  result  of  external 
violence. 

The  symptoms  and  treatment  of  rupture  of  the  stomach  are  those  of 
perforation  of  the  stomach,  and  have  already  been  described.  The 
prognosis  is  fatal. 


GASTROMALACIA. 


That  the  subject  of  gastromalacia  should  still  occupy  so  much  space  in 
medical  works  the  purpose  of  which  is  mainly  clinical  proves  that  many 
physicians  still  cling  to  the  belief  that  this  process  may  occur  during  life. 
It  is,  nevertheless,  certain  that  the  condition  which,  according  to  the 
ordinary  and  traditional  use  of  the  term,  is  designated  gastromalacia,  is 
always  a  post-mortem  process  and  is  without  the  slightest  clinical  signif- 
icance. So  long  as  the  circulation  of  the  blood  in  the  walls  of  t\\e  stomacli 
is  undisturbed,  self-digestion  of  this  organ  cannot  occur.     No  one  doubts 


»  Wiener  med.  Blatter,  1881,  No.  3. 

'  Virehow  und  Hirsch'a  Jnhresbericht,  1881,  ii. 
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that  parts  of  the  gastric  walls  in  which  the  circulation  has  been  arrested, 
and  w^iich  are  exposed  to  the  gastric  juice,  undergo  self-digestion,  as  has 
already  been  set  forth  in  the  article  on  Gastric  Ulcer.  To  describe  cases 
of  this  nature  under  the  name  of  gastromalacia,  however,  is  misleading, 
and  can  cause  only  confusion,  for  the  long-continued  discussion  as  to 
whether  gastromalacia  is  a  vital  gr  a  cadaveric  process  applied  certainly 
to  a  diflPerent  conception  of  the  term.  In  some  of  the  cases  which  have 
been  published,  even  in  recent  years,  in  support  of  the  vitalistic  theory 
of  gastromalacia,  and  in  which  it  has  been  proven  that  perforation  of  the 
stomach  occurred  during  life,  the  solution  of  continuity  took  place  through 
parts  of  the  gastric  walls  in  which  the  circulation  had  already  been 
obstructed,  particularly  by  extensive  hemorrhagic  infiltration.  Some  of 
these  cases  are  probably  also  examples  of  perforation  of  gastric  ulcer  or 
of  rupture  of  cicatrices  from  over-distension  of  the  stomach,  in  which 
post-mortem  digestion  of  the  edges  of  the  ulcer  or  of  the  cicatrix  obscured 
the  real  nature  of  the  process.  The  subject  of  gastromalacia  should  be 
relegated  wholly  to  works  on  physiology  and  on  pathological  anatomy. 


INTESTINAL  INDIGESTION. 

By  W.  W.  JOHNSTON,   M.  D. 


Nature. — The  term  indigestion  in  its  most  common  meaning  refers  to 
gastric  indigestion  only.  This  limitation  has  arisen  from  the  fact  that 
gastric  digestion  has  been  more  thoroughly  understood  than  intestinal 
digestion,  and  because  the  symptoms,  flatulence,  acidity,  eructations  of 
gas,  pyrosis,  and  vomiting  of  unaltered  food,  are  readily  referred  to  the 
stomach  as  their  source.  Intestinal  digestion  has  not  been  well  known 
until  within  a  recent  date,  and  its  phenomena  in  disease  have  been  mis- 
taken for  other  pathological  conditions. 

From  the  important  and  complex  function  of  the  intestinal  juices,  and 
the  very  great  share  they  take  in  the  solution  of  food,  there  must  be  many 
phases  of  departure  from  the  normal  state.  The  processes  of  intestinal 
digestion  are  more  intricate  than  those  of  gastric  digestion,  of  a  higher 
grade,  and  the  chemical  reactions  are  more  numerous,  depending  upon 
the  participation  of  the  bile,  the  pancreatic  juice,  and  the  succus  enter- 
icus;  while  intestinal  absorption  is  a  more  complex  act  than  that  of 
gastric  absorption. 

A  brief  review  of  the  physiology  of  intestinal  digestion  will  be  of  aid 
in  making  clear  its  pathology. 

The  object  of  all  digestion  is  to  make  such  a  solution  of  the  ingesta 
that  they  may  pass  through  animal  membrane  and  so  enter  the  system. 
Mechanical  disintegration  and  simple  solution  do  something  toward  this, 
but  for  substances  insoluble  in  water  a  more  thorough  change  is  brought 
about  by  ferments  which  convert  insoluble  into  soluble  compounds. 

The  process  of  digestion  begins  in  the  mouth.  Mastication  breaks  up 
the  masses  of  food ;  the  saliva  softens  them,  di&«^olves  soluble  substances, 
as  salt  and  sugar,  and  thus  the  pleasures  of  the  palate  are  enhanced.  The 
ferment  ptyalin  acts  upon  starch  (boiled  starch  being  more  rapidly  altered 
than  unboiled),  and  changes  it  to  dextrin  and  grape-sugar,  both  of  which 
are  diffusible  through  animal  membrane,  entering  lymph -spaces  and 
blood-vessels.  The  greater  part  of  the  saliva  secreted  is  swallowed  with 
the  food  or  in  the  intervals  of  eating.  The  amount  formed  in  twenty- 
four  hours  varies  from  1500  gm.  (Bidder  and  Schmidt)  to  700  gm. 
(Tuczek).  It  must  therefore  serve  some  ulterior  purpose  in  the  stomach. 
Ewald  ^  says  that  saliva  converts  starch  into  sugar  in  acid  as  well  as  in 
alkaline  and  neutral  solutions.     But  Langley^  asserts  that  the  ferment  of 

*  Lectures  on  Digestion,  New  York,  1881,  p.  37. 

'  "On  the  Destruction  of  Ferments  in  the  Alimentary  Canal,"  Journal  of  Physiology, 
].ondon,  Jan.,  1S82,  p.  246. 
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saliva  is  destroyed  by  the  hydrochloric  acid  of  the  gastric  juice.  The 
longer  food  is  subjected  to  mastication  and  insalivation,  the  more  thorough 
is  the  mouth  digestion  and  the  better  prepared  is  the  mass  for  the  action 
of  the  gastric  and  intestinal  juices.  It  is  asserted  that  fatty  matters  are 
emulsified  to  a  certain  extent  by  the  alkaline  ferments  of  the  saliva. 

When  the  food  enters  the  stornach  the  nitrogenous  (albuminoid)  ele- 
ments are  attacked  by  the  gastric  juice,  the  bundles  of  muscular  fibre 
are  broken  up,  the  fibrillse  are  reduced  to  a  granular  mass,  but  not  com- 
pletely dissolved  (Frericbs),  the  fat-globules  are  freed  from  their  enve- 
lopes of  connective  tissue,  milk  is  coagulated,  and  the  casein  is  dissolved. 

*^The  tangible,  practical  object  of  this  change  is  to  form  out  of  a  little- 
diffusible  body  (albumen)  one  easily  diffusible  (peptone),  which  is  capable 
of  absorption  through  animal  membrane  in  a  higher  degree  than  ordinary 
albumen  ^^  (Ewald).  Peptone  is  formed  out  of  ordinary  albumen,  as 
grape-sugar  is  formed  out  of  starch,  by  taking  up  water ;  it  is  therefore 
the  hydrate  of  albumen. 

The  more  tardy  the  digestion  in  the  stomach  the  more  highly  charged 
with  acid  is  the  gastric  juice.  According  to  Wright,  the  degree  of  alka- 
linity of  the  saliva  is  in  proportion  to  the  acidity  of  the  stomach  fluids, 
and  Bence  Jones  has  observed  that  during  the  excretion  of  acid  in  the 
stomach  the  total  alkalinity  of  all  alkaline  digestive  fluids  is  increased. 
The  lesson  is  thus  learned  that  a  too  careful  preparation  of  food,  so  as 
to  shorten  and  lessen  gastric  labor,  diminishes  the  activity  of  the  gastric 
juice  as  wxll  as  that  of  all  other  digestive  fluids. 

Intestinal  digestion  begins  when  the  softened  mass  passes  through  the 
pylorus.  This  mass  (chyme)  is  composed  of  (1)  the  products  of  gastric 
digestion  which  have  not  been  absorbed — peptone,  dextrose,  levulose, 
peptonized  gelatin,  with  mucus  and  gastric  juice ;  (2)  all  matters  which 
have  escaped  digestion — the  starch  of  vegetable  substances,  dissolved 
gelatin  and  albumen  which  have  not  been  peptonized,  and  some  unal- 
tered muscle-structure ;  and  (3)  fat,  fatty  acids,  and  cellulose  upon  which 
neither  saliva  nor  gastric  juice  has  had  any  influence  (Ewald). 

This  complex  semi-fluid  mass  with  an  acid  reaction  enters  the  duo- 
denum and  comes  in  contact  with  fluids  and  ferments  destined  to  work 
remarkable  changes  in  its  composition.  The  first  of  these  fluids  is  the 
bile,  which  is  alkaline  and  composed  of  the  glycocholate  and  taurocholate 
of  sodium,  cholesterin,  soaps,  etc.,  phosphates  and  carbonates  of  lime  and 
sodium,  chlorides  of  potassium  and  sodium,  bile-pigment,  etc.  The  out- 
flow of  bile  is  excited  by  the  contact  of  the  chyme  with  the  orifice  of  the 
bile-duct.  When  the  alkaline  bile  is  mingled  with  the  acid  mass  in  the 
duodenum,  it  neutralizes  its  acidity,  precipitates  the  peptones,  and  there- 
fore stops  all  further  action  of  the  gastric  juice.  Fats  containing  free 
fatty  acids  are  emulsified,  soaps  being  formed  by  a  combination  of  the 
alkalies  of  the  bile  with  the  fatty  acids.  Lastly,  bile  hinders  fermenta- 
tion in  the  intestine  and  acts  as  a  purgative  by  exciting  peristalsis. 
Absorption  is  probably  also  favored  by  bile,  as  it  has  been  found  that 
emulsified  fats  pass  more  readily  through  an  animal  membrane  which 
has  been  wet  with  bile.^ 

^  Ewald  thinks  this  result  is  doubtful :  in  animals  killed  during  digestion  he  has  found 
an  acid  reaction  in  the  contents  of  the  intestine  beyond  the  opening  of  the  bile-duct,  with 
no  precipitation  of  the  albumen  [op.  cit.,  p.  82). 
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As  far  as  we  now  know,  the  function  of  the  bile  is  to  neutralize  the 
acidity  of  the  duodenal  contents,  and  thus  pave  the  way  for  the  action  of 
a  digesting  fluid  of  much  greater  potency  and  of  much  higher  function.^ 

This  fluid,  the  pancreatic  juice,  is  composed  of  inorganic  salts,  albumi- 
noids, and  certain  specific  ferments,  and  has  an  alkaline  reaction.  It  has 
a  threefold  operation  upon  the  softened  mass  with  which  it  now  comes  in 
contact:  1.  The  starch  of  vegetable  matter,  which  has  been  only  slightly 
acted  on  up  to  this  time,  is  now  rapidly  converted  into  grape-sugar  by  a 
peculiar  diastatic  ferment  more  active  than  any  other  known  ferment.  2. 
Albuminous  matters  (proteids)  which  have  escaped  digestion  in  the  stom- 
ach are  changed  into  a  soluble  and  absorbable  pancreas — peptone.  Tryp- 
sin is  the  active  ferment  in  this  case  (Kiihne),  and  it  is  only  in  alkaline 
or  neutral  solutions  that  the  albuminoids  are  readily  dissolved.  The  neces- 
sity of  neutralization  by  the  alkaline  bile  is  thus  demonstrated.  3.  A 
ferment  distinct  from  the  others  splits  the  fats  into  fatty  acids  and  glycerin, 
and  emulsifies  them  so  that  they  can  be  taken  up  by  the  lacteals  lowei 
down. 

Experiments  made  by  mixing  albuminates  with  pancreatic  gland- 
extract,  under  favorable  conditions,  show  after  a  certain  time  the  presence 
of  leucin,  tyrosin,  hypoxanthin,  and  asparaginic  acid.  In  a  feebly  alka- 
line or  neutral  solution  a  faint  putrefactive  odor  is  soon  noticed,  with  the 
development  of  bacteria;  ammonia,  sulphuretted  hydrogen,  hydrogen, 
and  carbonic  acid — evidences  of  the  putrefaction  of  albumen — are  also 
detected. 

It  is  difficult  to  tell  when  normal  digestion  in  the  intestines  ends  and 
putrefaction  begins.  The  conclusion  is,  that  the  normal  action  of  pan- 
creatic juice  (trypsin)  gives  origin  to  bodies  met  with  in  the  ordinary 
putrefaction  of  albumen.^  This  thin  border-line  between  normal  intes- 
tinal digestion  and  the  decomposition  of  the  intestinal  contents  has  an 
important  bearing  on  the  facts  of  intestinal  indigestion. 

The  intestinal  juice  performs  a  minor  but  independent  part  in  diges- 
tion. It  converts  albuminous  matter  into  peptone,  and  hydrated  starch 
into  sugar.  Its  function  is  therefore  supplementary  to  that  of  the  gastric 
and  pancreatic  secretions.^ 

When  food  entei-s  the  mouth  the  process  of  digestion  begins,  and  all 
the  activities  of  the  glands  concerned  in  digestion  are  probably  at  once 
set  in  motion.  Mastication  excites,  by  reflex  action,  pancreatic  secretion ; 
the  acid  chyme  touches  the  orifice  of  the  common  bile-duct  and  stimulates 
the  outflow  of  bile ;  the  neutralized  chyme  next  invites  pancreatic  diges- 
tion. For  the  integrity  of  intestinal  digestion  it  is  required  that  mastica- 
tion aiid  stomach  digestion  should  be  normally  performed. 

The  intestinal  movements  which  are  so  necessary  to  digestion  by  mak- 
ing successive  changes  in  the  position  of  the  intestinal  contents  are  con- 

'  In  order  still  further  to  demonstrate  the  necessity  of  bile-action  as  a  preparation  for 
pancieatic  digestion,  it  may  be  mentioned  that  in  artificial  experiments,  with  a  heat  equal 
to  that  of  the  body,  if  antiseptics  analogous  to  gastric  juice  and  bile  are  not  used,  there 
\»  a  too  rapid  change  from  alkalinity  to  acidity,  and  consequently  all  of  the  starch  is  not 
converted  into  sugar  before  it  develops  lactic  acid  with  putrefactive  disorganization.  A 
deficiency  of  bile,  therefore,  is  a  cause  of  intestinal  indigestion  (Bartlett,  op.  cil.,  pp.  12,  13). 

*  Ewald,  op.  clt.,  p.  92. 

•  Ewald,  op.  cit.,  p.  103 ;  also,  "  The  Functions  of  the  Intestinal  Juice,"  Charles  L, 
Dana,  Med.  Netrs,  Philada.,  July  15,  1882,  p.  59. 
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trolled  by  nervous  arrangements,  but  may  occur  independently  of  the 
central  nervous  system.  The  ganglia  of  Auerbach  and  of  Meissner  in 
the  intestinal  wall  are  sufficient  for  the  development  of  peristaltic  waves. 
The  irritation  of  the  mucous  membrane  by  food,  hyperaemia,  and  the 
pouring  out  of  digestive  juices,  and  intestinal  movements,  are  parts  of  one 
process.  Paralysis  by  section  of  the  splanchnic  leads  to  hyperaemia  of 
the  intestinal  vessels  and  increased  peristalsis;  stimulation  of  the  splanch- 
nic causes  anaemia  of  the  intestinal  wall  and  arrest  of  movement.  Local 
cold  by  producing  anaemia  brings  about  the  same  result. 

The  products  of  digestion  as  they  pass  toward  the  jejunum  consist  of 
diffiisible  peptones,  sugar,  emulsified  fats  and  oils,  and  substances  which 
have  escaped  digestion,  as  fragments  of  muscular  fibre,  starch-corpuscles, 
connective  tissue,  hairs,  or  other  foreign  matters.  The  bowel  contains 
also  carbonic  acid,  hydrogen,  nitrogen,  sulphuretted  hydrogen,  and  marsh 
gas.  The  mass,  alkaline  or  neutral  in  the  duodenum  and  jejunum, 
becomes  acid  in  the  ileum  from  the  putrefaction  of  albumen  and  fermen- 
tation. The  peptones  and  sugar  pass  by  osmosis  into  the  blood-vessels  of 
the  portal  system  and  thence  to  the  liver.  In  the  liver  the  sugar  is  con- 
verted into  glycogen  (carbohydrate),  and  stored  in  the  liver-cells  until 
needed  for  the  maintenance  of  animal  heat  and  for  the  nutrition  of  the 
tissues.  The  peptones  are  used  in  part  to  supply  the  nitrogenous  waste 
of  tissue,  but  much  of  the  albuminoid  matter  is  broken  up  in  the  liver 
into  glycogen  and  urea,  the  latter  of  which  is  excreted  by  the  kidneys  as 
waste  matter. 

The  minute  granules  of  oil  in  emulsion  are  taken  up  by  the  epithelial 
cells  covering  the  villi ;  thence  they  enter  the  adenoid  tissue  of  the  villi 
on  their  way  to  the  lymphatic  radicles,  the  lacteals.  From  here  the  pas- 
sage is  open  to  the  underlying  lymphatic  vessels  and  to  the  larger  abdom- 
inal lymph-vessels  and  the  thoracic  duct  beyond. 

Intestinal  digestion  is  not  completed  and  the  body  does  not  receive  its 
pabulum  until  the  products  of  digestion  have  reached  the  liver  and  the 
thoracic  duct. 

Etiology. — It  is  usually  said  that  intestinal  dyspepsia  is  more  com- 
mon in  women  than  in  men,  but  the  contrary  is  the  rule.  *  Some  of  its 
most  common  causes — over-eating  and  the  eating  of  indigestible  food — 
are  especially  vices  of  men. 

It  is  more  frequent  between  the  ages  of  forty  and  fifty,  but  no  age  is 
exempt.  Infants  at  the  breast,  children  of  any  age,  adults,  and  old  men 
and  women  are  alike  subject  to  it.  Men  in  middle  life  begin  to  suifer 
from  the  imprudence  and  carelessness  of  youth  and  from  the  anxiety  and 
cares  of  business.  The  indulged  children  of  rich  parents  and  improperly 
bottle-fed  infants  frequently  suffer. 

Heredity  and  idiosyncrasy  have  a  certain  influence  in  determining  the 
prevalence  of  intestinal  dyspepsia.  The  distaste  for  and  inability  to  digest 
vegetables,  fruits,  and  fats  are  often  peculiarities  of  family  history.  The 
occurrence  of  cases  in  the  same  family  is  often  explained  by  improper 
food,  bad  cooking,  and  irregular  hours,  to  the  evil  influences  of  which  all 
the  members  are  similarly  subjected. 

All  conditions  of  the  organism  which  result  in  a  depraved  or  altered 
blood-supply,  as  anaemia,  primary  and  secondary  rachitis,  chronic  syph- 
ilis, and  continued  febrile  diseases,  are  causes  of  intestinal  indigestioiu 
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The  connection  of  the  indigestion  of  fats  with  the  strumous  diathesis 
and  with  phthisis  is  undisputed.  J.  Hughes  Bennett  traced  the  origin  of 
phthisis  to  defective  fat-digestion ;  strumous  indigestion  and  the  indiges- 
tion of  fat  are  synonymous  terms. 

Debilitating  influences,  such  as  bad  air,  want  of  cleanliness  and  outdoor 
exercise,  impair  functional  activity  in  the  intestines  as  elsewhere.  Sexual 
excesses,  but  especially  masturbation,  have  a  special  influence  for  evil  in 
this  direction. 

The  influence  of  the  mind  upon  the  digestion  of  starch  and  fats  is  even 
greater  than  upon  gastric  digestion,  for  no  other  reason  perhaps  than  that 
the  former  is  a  more  complex  function  and  less  easily  relieved  than  the 
latter.  Prolonged  or  excessive  mental  labor  does  not  do  so  much  harm 
as  mental  worry,  over-anxiety,  and  the  strain  and  overwork  of  business. 
Professional  men — lawyers,  physicians,  and  clergymen — who  become  over- 
burdened with  responsibilities,  and  who  sympathize  too  much  with  the  dis- 
tresses of  others,  are  very  prone  to  suffer.  The  careworn  face  with  lines 
about  the  mouth  and  forehead  is  one  of  the  plainest  signs  of  duodenal 
defect.  The  proper  secretion  of  the  juices  of  the  intestine  and  normal 
peristalsis  are  impossible  where  brain  and  nerves  get  no  rest.  The  too 
rapid  mental  development  of  the  children  of  the  present  day  is  a  fruitful 
source  of  weakened  fat-and-starch  digestion  and  of  impaired  development. 
So  long  as  children  are  sent  to  the  public  school  at  four  and  six  years  of 
age,  there  will  continue  to  grow  up  a  precocious  race  with  active  l3rains  in 
feeble  bodies.^  This  injurious  result  is  largely  brought  about  by  the  direct 
interference  of  premature  brain-development  with  the  complex  intestinal 
processes  of  digestion  and  absorption. 

Wealth,  with  ease  and  inactivity,  and  sedentary  occupations,  contribute 
to  the  same  end  by  lessening  the  need  of  food,  and  thus  debilitating  the 
organs  of  digestion  by  inaction.  Sedentary  pureuits,  especially  those  in 
which  the  body  is  bent  forward  and  constricted  or  compressed  at  the 
waist,  interfere  with  active  function  in  the  intestine.  This  is  the  case  in 
tailors,  shoemakers,  etc.  Tight-lacing  in  women  and  a  too  tight  trouser- 
band  in  men  are  injurious. 

Hot  climates,  especially  when  combined  with  dampness,  lead  to  disor- 
der in  the  intestine  and  liver.  This  effect  is  most  marked  among  persons 
coming  from  colder  climates,  as  among  the  English  in  India,  who  keep 
up  the  habits  of  eating  to  which  they  have  been  accustomed  at  home. 
The  lessened  demand  destroys  the  appetite,  and  stimulants  and  condi- 
ments are  resorted  to  to  whip  up  the  inactive  functions.  The  intestine 
is  loaded  with  a  mass  of  crude,  unaltered  matter  which  can  with  difficulty 
be  disposed  of.  Chronic  indigestion  results,  varied  with  acute  attacks  of 
diarrhoea  or  dysentery.  The  portal  system  is  filled  with  an  excess  of 
albuminoid  material  which  the  liver  is  unable  to  store  away.  The  excess 
is  got  rid  of  by  conversion  into  uric  acid.  Lithaemia  and  chronic  con- 
gestion and  enlargement  of  the  overloaded  liver  result,  with  their  many 
attendant  evils. 

Over-eating  occasions  first  gastric  and  then  intestinal  indigestion  by  the 

^  In  eight  of  the  States  and  Territories  the  minimum  a^e  for  entering  the  public  school 
b  fixed  at  four  years ;  in  seventeen  States  at  five  years ;  in  the  others,  except  two,  at  six 
years.  The  two  notable  exceptions  are  Alabama  and  New  Mexico,  where  children  do 
not  enter  school  until  the  age  of  seven. 
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entrance  of  unaltered  food  into  the  duodenum.  Eating  without  hunger 
often  involves  the  taking  of  food  which  the  body  does  not  need  and  which 
the  stomach  cannot  digest.  Diners-out  rarely  go  through  a  season  without 
one  or  more  internal  revolts.  A  too- varied  diet,  a  dinner  of  many  dishes, 
is  faulty  in  variety  as  well  as  in  excess.  On  the  other  hand,  a  too  great 
sameness  in  diet  and  the  prolonged  use  of  one  or  two  articles  of  food 
which  are  not  easy  of  digestion,  and  which  have  a  great  deal  of  waste, 
fatigue  and  then  disorder  intestinal  digestion.  This  is  a  fault  into  which 
children  are  often  allowed  to  fall. 

Indigestible  food  and  an  excess  of  starchy  or  fatty  food  conduce  to  dis- 
order of  duodenal  digestion.  In  conditions  of  debility  and  anaemia  and 
in  the  convalescence  of  fevers  the  deficiency  of  saliva  involves  an  inabil- 
ity to  digest  starch  in  the  mouth  and  points  to  a  corresponding  want  in  the 
duodenal  secretions.  The  improper  use  of  alcoholic  liquors,  taking  them 
on  an  empty  stomach  between  meals  and  in  excess,  tends  to  direct  irrita- 
tion of  the  mucous  tract.  Condiments  in  large  quantity  have  the  same 
effect. 

Irregularity  in  the  hours  of  eating  and  a  faulty  distribution  of  the 
amount  of  food  disturb  the  perfect  working  of  the  mechanism  of  diges- 
tion. Very  light  breakfasts  and  very  late  and  large  dinners  are  injurious. 
The  habit,  now  quite  general  in  cities,  of  deferring  the  breakfast  proper 
until  midday,  leaves  the  system  too  long — fifteen  to  sixteen  hours — with- 
out proper  food  and  weakens  digestive  activity.  Intestinal  indigestion 
is  very  common  among  Americans  who  have  lived  abroad  and  adopted 
European  customs. 

Another  cause  which  is  unfortunately  very  common  is  the  imperfect 
mastication  and  insalivation  of  food,  due  to  too  great  haste  in  eating,  to 
defects  in  the  teeth  or  gums,  or  to  a  deficiency  of  saliva.  The  saliva  no 
doubt  sometimes  possesses  a  feeble  diastatic  power,  although  abundant  in 
amount.  Carnivorous  animals  bolt  their  food,  but  vegetable-eaters  must 
masticate.  Slow  mastication  transforms  starch  into  sugar,  and  at  the 
same  time  excites  secretive  activity  in  the  glands  of  the  digestive  tract, 
especially  in  the  pancreas.  The  more  thoroughly  this  preliminary  func- 
tion is  performed  the  better  preparation  is  there  for  the  subsequent  acts 
of  digestion.^ 

The  chewing  of  tobacco,  a  wretched  habit  which  is  much  less  common 
now  than  formerly,  and  to  a  less  extent  the  habit  of  smoking,  are  causes 
of  deficient,  altered,  or  depraved  saliva,  and  secondarily  of  altered  pan- 
creatic secretion.  The  thin  smoker  grows  fat  when  he  abandons  the 
weed.  . 

The  normal  functions  of  the  intestines  are  interfered  with  and  indiges- 
tion is  set  up  by  constipation.  Every  one  has  felt  the  activity  in  diges- 
tion which  accompanies  the  regular  habit  of  defecation,  and  the  torpor 
and  oppression  which  depend  upon  an  unemptied  colon.  "  There  is  a 
concert  of  action  in  virtue  of  which  the  whole  muscular  apparatus  of  the 
digestive  tube  sympathizes  with  that  of  the  large  intestine.  This  concert 
of  action,  which  induces  pathological  states,  is  the  reason  why  in  the 

^  "  The  familiar  act  of  chewing  is  seldom  a  subject  of  reflection,  yet  it  throws  into 
motion  a  more  complicated  system  of  levers,  accompanied  by  a  drain  of  fluids  from  more 
curiously  adapted  apparatus,  than  the  arts  can  parallel "  (Leared,  On  Indigestion,  TiOndon, 
1863,  p.  3). 
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physiological  state  a  regular  contraction  of  the  whole  intestinal  tube, 
including  the  stomach,  is  the  consequence  of  the  regular  contraction  of 
the  large  intestine."  ^ 

An  excess  of  acid  in  the  stomach  would  enfeeble  the  solvent  power  of  the 
intestinal  fluids  by  antagonizing  neutralization  by  the  alkaline  bile ;  the  same 
effect  follows  any  cause  which  prevents  the  outflow  of  the  bile,  as  the  plug- 
ging of  the  common  bile-duct  by  mucus  and  epithelium  in  catarrh  or  by  an 
impacted  gall-stone.  The  emulsification  of  fats  is  incomplete  and  decom- 
position in  the  intestine  follows.  The  antagonism  of  the  saliva  and  the 
gastric  juice,  of  the  gastric  juice  (or  the  chyme)  and  the  bile,  must  pre- 
serve their  delicate  and  nice  adjustment  in  order  for  digestion  to  be 
properly  performed. 

Diseases  of  the  pancreas  seriously  embarrass  digestion  in  the  intestine. 
Lefions  of  this  organ,  as  catarrh  of  the  duct,  cancer,  fatty  degeneration, 
etc.,  may  result  in  impaired  emulsification  of  fats,  fatty  diarrhoea,  and 
wasting. 

Intestinal  indigestion  accompanies  hypersemia  and  catarrh  of  the  intes- 
tinal mucous  membrane,  diseases  of  the  heart,  lungs,  and  liver,  and  all 
other  causes  which  impede  portal  circulation. 

Symptoms. — Intestinal  indigestion  cannot  be  so  clearly  pictured  as 
that  of  gastric  dyspepsia.  This  is  owing  to  the  frequent  concurrence  of 
the  two  conditions,  the  gastric  symptoms  taking  precedence  of  the  others. 
The  more  complex  nature  of  the  intestinal  function  is  another  reiison, 
intestinal  indigestion  having  more  modifications  in  its  phenomena.  In 
the  stomach  th^e  is  only  one  active  secretion ;  in  the  intestine  there  are 
three,  all  participants  in  the  act  of  solution.  An  alteration  in  the  quality 
or  quantity  of  one  of  these — the  bile,  for  example — would  lead  to  differ- 
ent symptomatic  results  than  would  follow  another  defective  secretion,  as 
that  of  the  pancreas,  for  instance.  Clinical  study  has  not  yet  fully  differ- 
entiated the  forms  of  indigestion  due  to  these  several  deficiencies.  But 
there  are  certain  well-defined  symptoms  associated  with  intestinal  dis- 
orders which  are  distinguished  by  their  seat,  time  of  their  appearance, 
and  their  character  from  analogous  symptoms  connected  with  the 
stomach. 

Intestinal  indigestion  may  be  acute  or  chronic.  The  latter  is  the  more 
typical  and  more  common  form. 

When  a  sudden  attack  of  indigestion  in  the  intestine  results  from  the 
entrance  into  the  duodenum  of  food  in  such  a  state  that  it  cannot  be 
digested,  the  result  is  the  rapid  development  of  pain,  flatulence,  bor- 
borygmi,  and  frequently  of  fever,  ending  in  diarrhoea,  with  the  escape 
perhaps  of  the  offending  matter :  a  condition  then  exists  which  may  be 
called  acute  or  subacute  intestinal  catarrh  or  acute  intestinal  indigestion. 
One  name  would  be  as  correct  as  the  other.  Slight  acute  forms  are 
marked  by  a  coated  tongue,  loss  of  appetite,  headache,  pains  in  the  limbs, 
distress  in  the  epigastrium  or  right  hypochondrium,  flatulence,  and  con- 
stipation. These  might  be  accompanied  by  symptoms  indicating  a  dis- 
order of  the  liver  functions — light-colored  stools,  slight  jaundice,  lithates 
in  the  urine.  But  intestinal  indigestion  alone  can  cause  these  symptoms 
^\rithout  the  condition  of  so-called  biliousness  being  present.  The  local 
symptoms  are  due  to  the  presence  in  the  intestine  of  an  imperfectly- 

'  Trousseau,  "  Les  Dyspepsies,"  U  Union  nUdicale,  tome  xi.,  1857,  p.  313. 
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altered  mass  and  the  development  of  gas ;  some  of  the  general  symptoms 
are  reflex ;  others,  as  headache  and  lassitude  and  pain  in  the  limbs,  come 
from  the  absorption  into  the  blood  of  the  gases,  particularly  sulphuretted 
hydrogen.  The  participation  of  the  stomach  in  acute  attacks  of  this 
sort  modifies  the  symptoms  as  here  described.  Such  attacks  are  apt  to 
recur  at  intervals. 

If  the  causes  which  bring  about  acute  disorder  in  the  intestine  are 
allowed  to  continue,  the  intervals  between  the  acute  or  subacute  attacks 
diminish,  and  there  is  in  time  a  fixed  state  of  chronic  intestinal  dyspepsia 
in  which  the  partly-altered  food  coming  from  the  stomach  is  not  properly 
prepared  for  absorption.  Instead  of  digestion  there  is  decomposition; 
the  transition  is  easy  from  the  one  to  the  other  of  these  states.  The 
symptoms  connected  in  this  case  with  the  digestive  organs  are  pain,  occur- 
ring from  two  to  six  hours  after  eating,  in  the  right  hypochondrium,  the 
epigastrium,  or  the  umbilical  region,  due  to  distension  of  the  intestine 
with  gas.  This  pain  is  dull,  not  always  fixed,  lasts  from  one  to  three 
hours,  and  is  accompanied  by  tenderness  on  pressure  over  its  seat. 

Tympanites,  borborygmi,  and  a  sensation  of  fulness  in  the  abdomen 
accompany  the  pain  or  may  exist  without  it.  Gaseous  accumulations  in 
the  intestine,  the  cause  of  these  symptoms,  have  an  independent  source, 
being  produced  by  decomposition  in  the  gut  itself,  and  are  not  due  to  the 
descent  of  gases  from  the  stomach  through  the  pylorus.  What  is  a  phys- 
iological and  temporary  condition  becomes  in  disease  a  distressing  symp- 
tom of  long  duration.  In  intestinal  indigestion  the  gut  is  nearly  always 
inflated  with  gas,  which  in  its  movement  produces  rumbling  noises.  In 
acute  indigestion  it  is  rapidly  formed  in  large  amount,  and  by  the  stretch- 
ing of  the  wall  of  the  bowel  and  pressure  on  nerve-filaments  causes 
intense  pain — colic.  In  the  chronic  form  the  distension  excites  uneasy 
sensations,  prevents  sleep,  and  may  be  so  great  as  to  cause  dyspnoea  by 
pushing  the  diaphragm  upward.  When  the  small  intestine  is  distended 
the  greatest  swelling  may  be  about  the  umbilicus,  or  the  abdomen  may 
be  evenly  rounded.  W^hen  the  colon  is  chiefly  or  solely  inflated,  its  out- 
line across  the  upper  part  or  at  the  sides  of  the  abdomen  can  be  easily 
made  out. 

Constipation  is  a  common  feature.  It  is  produced  by  a  loss  of  con- 
tractility of  the  intestinal  wall.  The  more  direct  causes  are  over-disten- 
sion of  the  gut  and  disturbance  in  the  circulation  and  innervation  of  its 
walls.  The  stools  are  hard  and  dry,  and  are  expelled  with  difficulty. 
Sometimes  they  are  coated  with  shreds  or  films  of  mucus,  the  product  of 
a  chronic  catarrh  of  the  mucous  membrane  of  the  colon,  or  mucus  from 
the  small  intestine  is  intimately  mixed  with  the  mass.  Diarrhoea  may 
alternate  with  constipation.  The  passage  of  unaltered  food,  as  fragments 
of  meat,  vegetables,  or  fruit,  clearly  shows  the  extent  to  which  indiges- 
tion exists.  By  the  microscope  particles  of  food  which  have  escaped 
complete  disintegration  may  be  detected.  The  stools  vary  in  color. 
Very  dark-green  or  black  discharges  show  an  excess  of  bile;  light-yellow 
or  gray  slate-colored,  a  deficiency.  Stools  of  the  latter  character  ar^i 
highly  ofiensive  in  odor. 

Hemorrhoids  are  often  present,  being  due  to  the  sluggish  portal  circu- 
lation and  to  the  pressure  of  hard  fecal  masses  in  the  rectum.  The  appe- 
tite is  not  impaired,  as  a  rule,  but  it  may  be  fitful  or  irregular.     A  bad 
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taste  m  the  mouth,  and  a  swollen,  relaxed,  and  coated  tongue  may  exist 
without  any  decided  gastric  disease. 

The  symptoms  of  disorder  of  the  nervous  system  are  more  marked 
than  in  gastric  dyspepsia.  This  results  not  so  much  from  the  depressing 
influences  of  pain  as  from  the  peculiar  malnutrition  of  the  nerve-tissue. 
In  order  to  have  furnished  to  the  blood  the  pabulum  out  of  which  the 
nerve-elements  are  reconstructed  the  digestion  of  fat  must  be  normally 
performed.  Lecithin,  which  is  found  conspicuously  in  the  brain  and 
nerv^es,  is  a  complex  fat  containing  phosphorus  and  nitrogen.^  Anaemia 
and  waste  follow  directly  from  interference  with  the  digestion  and  absorp- 
tion of  fats  and  starch  in  the  intestine,  but  the  most  delicate,  the  most 
easily-disorganized  solid  of  the  body,  the  nerve-tissue,  is  the  first  to  feel 
and  to  manifest  its  want  of  natural  supply.  And  so  the  dyspeptic  whose 
intestine  is  at  fault  becomes  depressed  in  spirits,  hypochondriacal,  absorbed 
in  the  contemplation  of  his  suiFerings,  analyzing  them  and  referring  them 
to  the  most  serious  organic  changes.  There  are  sleeplessness,  disturbing 
dreams,  the  habit  of  waking  at  a  fixed  hour,  dizziness,  uneasy  sensations 
or  pain  in  the  head,  and  disturbances  of  the  special  senses,  as  buzzing  in 
the  ears,  muscae  volitantes,  and  attacks  of  blindness.  Headache  assumes 
often  the  form  of  hemicrania ;  it  may  be  in  the  forehead  or  about  the 
eyes.  Attacks  of  vertigo  and  sensations  as  if  the  ground  were  rising 
beneath  the  feet  accompany  intestinal  flatulence.  Confusion  of  thought, 
loss  of  the  power  of  application,  and  mental  inertia  are  frequent  sources 
of  anxiety.  Paralysis  has  been  noted  as  following  indigestion.  Epilep- 
tiform convulsions  and  milder  epileptic  attacks  can  be  traced  to  undigested 
matter  in  the  intestine.^  Various  modifications  of  general  sensibility  also 
happen :  there  are  pains  in  the  back  and  limbs,  hyperaesthesia,  and  anaes- 
thesia. An  inaptitude  for  exertion,  especially  for  mental  labor,  forces  the 
boy  to  give  up  school  and  college  life.  Successful  careers  are  abandoned 
by  men  who  at  the  cost  of  neglecting  all  the  rules  of  health  have  succeeded 
for  a  brief  period  in  passing  their  fellows  in  the  race.  Sudden  attacks 
of  fainting  have  been  noted,  with  very  grave  collapse.  These  are  the 
efiect  upon  the  nervous  centres  of  the  absorption  of  sulphuretted  hydro- 
gen which  has  been  evolved  in  large  quantities  in  the  intestine.^  The  daily 
occurrence  of  vertiginous  and  other  morbid  sensations,  with  melancholia, 
may  be  due  to  the  daily  toxic  absorption  of  gas  from  the  intestine. 

The  action  of  the  heart  is  disturbed  as  in  stomach  indigestion.  Irri- 
tability of  the  heart  and  palpitation  are  in  part  due  to  anaemia  and  in 
part  to  mechanical  pressure  and  reflex  influences.  The  nervous,  anaemic, 
thin  dyspeptic  has  among  his  chief  troubles  a  throbbing  heart,  which 
keeps  him  awake  at  night  and  fixes  his  attention  upon  this  organ  as  the 
seat  of  his  disease.  The  general  circulation  is  languid ;  cold  hands  and 
feet  and  cold  sweats  testify  to  this,  and  the  irregularity  or  suppression  of 
catamenia  follows  upon  the  irregular  blood-supply. 

The  urine  is  usually  high-colored,  has  an  abnormally  high  density,  is 
acid,  and  on  cooling  deposits  lithates,  uric  acid,  and  oxalate-of-lime  crys- 

^  Fothergill,  Indigestion  and  Bilioiisness,  New  York,  1881,  p.  76. 

'  Chambers,  27/e  Indigestions,  Ix)ndon,  1867,  pp.  305-307. 

'  Tyrell,  case  of  a  man  with  eructations  smelling  of  sulphuretted  hydrogen  who  had 
vertigo  and  sudden  collapse;  symptoms  relieved  by  purgative  {Pacific  Med.  and  Surg, 
Joum.,  May,  1882,  p.  539). 
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taLs.  The  urine  is  most  heavily  loaded  with  sediment  when  digestion 
has  been  recently  completed.  Therefore,  the  morning  urine  after  a 
heavy  dinner  of  the  night  before  contains  the  largest  amount  of  lithates. 
Albuminuria  is  occasionally  a  symptom  of  indigestion  in  the  bowel. 
The  eating  of  cheese  or  pastry  in  excess  may  cause  it.^  Seminal  emis- 
sions at  night  frequently  occur.  -The  action  and  reaction  upon  each 
other  of  this  perversion  of  the  sexual  function,  the  indigestion,  and  the 
mental  disorder,  reduce  the  poor  sufferer  to  a  most  pitiable  condition  of 
despondency  and  prostration.^ 

Anaemia  is  one  of  the  earliest  indications  of  impaired  nutrition.  It 
precedes  loss  of  flesh  and  the  wTinkled  and  dry  condition  of  the  skin 
which  may  be  a  marked  symptom  in  cases  of  long  standing.  Various 
eruptions  appear  on  the  skin.  In  the  strumous  dyspepsia  of  children 
the  white,  almost  waxy,  skin  is  covered  with  dry  scales,  which  may  be 
seen  over  the  whole  body  from  head  to  foot.  No  symptom  is  more 
characteristic  of  intestinal  indigestion  and  of  imperfect  fat  digestion  and 
absorption  than  this.  Eczema  and  psoriasis,  pityriasis,  impetigo,  and 
porrigo  decalvans  are  forms  of  skin  eruption  seen. 

Closely  allied  to  the  symptoms  caused  by  indigestion  in  the  intestine 
are  those  due  to  functional  disorder  of  the  liver.  The  liver  completes 
the  work  which  the  intestine  has  begun.  It  receives  directly  from  the 
intestine  blood  laden  with  the  products  of  digestion,  and  further  trans- 
forms them  into  substances  to  be  used  in  the  economy.  The  symptoms 
which  result  from  disturbances  in  the  performance  of  these  functions 
are,  as  has  been  said,  closely  connected  with  the  symptoms  of  intestinal 
indigestion.  This  association  is  shown  by  the  tendency  among  older 
writers  to  trace  all  such  symptoms  to  the  liver,  the  terms  bilious  and 
biliousness  including  all  the  phenomena  of  derangement  of  the  function 
of  digestion  in  the  intestine,  as  well  of  the  function  of  the  liver.  Later 
writers  excluded  the  part  of  the  liver  to  a  great  extent  in  giving  rise  to  the 
so-called  bilious  symptoms.  Eecent  physiological  study  has  shown  how 
closely  the  intestine  and  the  liver  are  associated  in  health  and  in  disease. 
When  the  liver  is  implicated  in  indigestion  the  symptoms  which  follow 
are  due  either  to  a  deficiency  of  the  secretion  of  bile,  and  the  resultant 
disturbance  of  digestion  in  the  intestine,  or  to  a  derangement  in  the 
transformation  in  the  liver  of  the  products  of  albuminoid  digestion. 
When  the  disorganization  of  the  peptones  is  imperfectly  performed  in 
the  liver,  instead  of  urea  there  is  a  production  of  lithates  and  lithic  acid, 
constituting  the  condition  called  lithsemia.  The  lithates  pass  into  the 
urine  and  are  deposited.  The  occurrence  of  this  urinary  sediment  after 
excesses  and  imprudences  in  diet  is  well  known.  The  continuance  of 
lithsemia  leads  to  the  development  of  symptoms  more  or  less  character- 
istic. These  are  a  loss  of  appetite  and  coated  tongue,  flatulence,  oppres- 
sion after  eating,  and  constipation.  The  nervous  system  is  soon  dis- 
turbed, and  often  to  a  marked  extent.  Vertigo,  headache,  disturbances 
of  the  special  senses,  sleeplessness  at. night,  drowsiness  during  the  day, 
annoy  the  patient  and  induce  extreme  hypochondria.  He  is  worried, 
moreover,  with  numbness  and  tingling  in  one  or  both  arms  or  in  the 

^  Warburton  Begbie's  Works,  Sydenham  Society's  Publications,  1882,  p.  359. 
'  The  writer  has  observed  cases  in  which  an  exaggeration  of  the  sexual  instinct  in  men 
of  middle  age  was  associated  with  intestinal  indigestion. 
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legs,  and  hence  spring  fears  of  paralysis.  The  heart  is  disturbed  in 
action,  and  is  irregular  and  feeble.  Emaciation  in  previously  corpulent 
persons  is  not  unfrequent. 

Course,  Termination,  and  Sequels. — Acute  dyspepsia  in  the  bowel 
lasts  from  a  few  hours  to  a  day  or  two,  and  ends  in  leaving  the  patient  as 
well  as  before.     A  diarrhoea  of  indefinite  duration  may  follow. 

Chronic  intestinal  indigestion  in  infants  and  young  children  often  con- 
tinues until  the  diet  is  changed  to  one  suited  to  the  powers  of  digestion. 
In  adults  interference  with  so  important  a  function  cannot  but  have  the 
most  serious  results.  While  the  progress  is  slow,  lasting  many  years, 
there  is  a  steady  march  from  bad  to  worse. 

The  character  and  conduct  are  so  altered  by  the  disease  that  a  man 
may  be  said  to  be  just  what  his  digestion  makes  him.  Amiability  under 
the  daily  goad  of  intestinal  dyspepsia  is  an  impossibility.  The  irrecon- 
cilables,  the  men  out  of  joint  with  the  world,  are  living  witnesses  of  the 
antagonism  and  disaffection  Avithin  their  intestines.  The  deterioration  in 
health  paves  the  way  for  many  diseases,  and  there  is  hardly  an  organ  in 
the  body  which  may  not  ultimately  become  the  seat  of  organic  change. 

In  the  young,  phthisis  is  frequently  the  ultimate  result  of  the  malassim- 
ilation  and  malnutrition ;  in  men  beyond  middle  life  degenerative  changes 
in  the  intestine,  liver,  and  kidneys  close  the  series  of  morbid  changes  which 
began  in  the  intestine.  Thomas  N.  Reynolds  attributes  bronchitis  and 
phthisis  in  part  to  the  local  influence  of  septic  matter  carried  by  the  por- 
tal and  lacteal  vessels  to  the  lungs  in  cases  of  intestinal  dyspepsia,  with 
constipation  and  septic  fermentation  of  the  ingesta.^ 

In  many  cases  business  and  professions  are  abandoned,  and  men  become, 
under  the  influence  of  despair  and  complete  absorption  in  their  symptoms, 
intellectual  and  moral  wrecks,  burdens  to  themselves  and  to  all  around 
them.  In  this  stage  the  primary  cause,  the  dyspepsia,  is  lost  in  the  exag- 
gerated prominence  of  the  nervous  symptoms. 

Diagnosis. — The  acute  variety  is  known  by  the  seat  of  the  abdominal 
symptoms,  the  pain,  distension,  and  movement  of  gas  not  being  in  the 
stomach,  but  in  the  intestines.  The  pain  is  like  colic ;  the  abdomen  is 
sensitive  to  the  touch  ;  tympanites  is  general  and  may  be  very  great.  If 
vomiting  occurs,  the  symptoms  continue  after  the  stomach  is  empty. 
Diarrhoea  may  quickly  come  on,  and  is  followed  by  relief.  The  fever 
may  be  quite  high.  There  is  no  sleep,  but  restlessness,  and  in  children 
delirium.     They  may  also  have  convulsions. 

In  the  chronic  form  the  history  of  the  case  and  the  study  of  the  causes 
are  of  great  value  in  formulating  an  opinion.  The  pei*sistent  abuse  of 
the  pleasures  of  the  table  sooner  or  later  develops  intestinal  indigestion. 
Inquiry  into  the  mode  of  life,  hours  of  eating,  manner  of  eating,  kinds 
of  f(X)d  taken,  etc.  gives  important  information.  The  teeth  are  defective, 
and  mastication  and  insalivation  are  neglected.  There  is  distress  in  the 
pit  of  the  stomach  or  in  the  right  hypochondrium,  beginning  about  two 
hours  after  eating  and  lasting  from  four  to  six  hours ;  intestinal  disten- 
sion with  ga.s,  eitlier  in  the  small  intestine  or  colon,  with  borborygmi  and 
constipation,  is  generally  present.  The  nervous  symptoms  are  character- 
istic: they  are  depression  of  spirits,  irritability,  sleeplessness,  vertigo,  and 

*  Paper  read  before  section  of  Practical  Medicine  at  meeting  of  Am.  Med.  Assoc,  in 
1883. 
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headache.  The  mau  is  more  completely  altered  mentally  than  in  gastric 
dyspepsia.  The  urine  contains  lithates  in  excess;  anaemia  and  emacia- 
tion progress  rapidly.  Seminal  emissions  and  weight  and  heaviness  abont 
the  loins  are  present. 

The  following  symptoms  distinguish  gastric  dyspepsia,  and  do  not 
occur  in  intestinal  indigestion  unless  the  stomach  is  at  the  same  time 
involved :  pain  or  weight  in  the  epigastrium  immediately  after  eating, 
vomiting  of  unaltered  food,  of  food  in  a  state  of  acid  fermentation, 
eructations  of  ill-tasting  or  bad-smelling  gas  or  of  acid  fluid,  water- 
brash,  and  heartburn.  Loss  of  flesh  may  not  take  place  to  any  extent 
even  in  very  bad  forms. 

The  diagnosis  of  difierences  in  the  forms  of  indigestion  due  to  defects 
in  the  pancreatic,  biliary,  or  intestinal  secretions  is  not  at  present  a  matter 
of  precise  knowledge.  A  pancreatic  indigestion  would  be  followed,  it 
might  be  supposed  invariably,  by  fatty  stools ;  but  such  is  not  the  case, 
since  degeneration  of  the  pancreas  and  closure  of  the  duct  have  occurred 
without  fatty  evacuations  from  the  bowels.^  Moreover,  ulceration  of  the 
duodenum  is  followed  sometimes  by  fat  in  the  stools.  Still,  if  the  symp- 
toms of  intestinal  indigestion  include  rapid  wasting  and  fatty  diarrhoea, 
we  may  conclude  that  the  pancreas  is  at  fault.  The  fat  varies  in  appear- 
ance and  amount.  It  may  be  seen  as  oil-drops  passed  alone  or  with  fecal 
matter,  or  as  lumps  of  fat,  pale  yellow  and  tallow-like.  Glycosuria^ 
bears  some  relation  to  pancreatic  diseases,  and  therefore  may  be  an  aid 
in  diagnosis. 

A  deficient  excretion  of  bile  is  indicated  by  a  whitish  or  yellowish 
coating  of  the  tongue,  with  loss  of  appetite  and  bad  taste  in  the  mouth. 
The  stools  are  scanty,  dry,  slate-colored  or  white,  and  offensive  in  smell. 
The  urine  contains  lithates.  The  complexion  is  pale  or  muddy.  The 
nervous  system  is  much  deranged.  The  patient  is  languid,  often  irrita- 
ble and  hypochondriacal.  He  complains  of  headache,  and  is  dull  and 
drowsy  after  eating.  The  hearths  action  is  unsteady,  intermittent,  or  fre- 
quent. It  is  impossible  to  recognize  indigestion  due  solely  to  a  deficiency 
of  the  intestinal  juice  or  to  feeble  peristalsis,  granting  that  such  forms 
exist. 

Prognosis. — A  fatal  result  does  not  follow  directly  from  intestinal 
indigestion.  Its  complications  and  results  are  frequently  the  causes  of 
death.  Treated  early  and  with  decision,  a  cure  can  be  expected.  Every- 
thing depends  upon  the  extent  to  which  the  patient  submits  to  the  strict 
directions  of  his  physician ;  his  whole  life  must  be  made  subordinate  to 
the  plan  of  treatment. 

When  the  general  health  has  become  profoundly  altered  there  is  less 
chance  to  do  good.  Discouraging  symptoms  are  anaemia,  debility,  coex- 
isting gastric  dyspepsia,  an  inherited  hypochondriacal  tendency,  or  the 
strumous  diathesis  in  children. 

When  the  disease  has  so  far  progressed  that  the  patient  is  unable  to 

^  Ewald,  op.  cit,  p.  95 ;  D.  S.  Haldane,  "  Cancer  of  Pancreas,"  Edin.  Monthly  Joum.  of 
Med.  Sci.,  xix.  1854,  p.  77;  J.  S.  Bartrum,  "Scirrhus  of  Pancreas  and  Stomach,"  Ass^oc. 
Med.  Joum.,  1855,  p.  564 ;  DaCosta,  "  Primary  Cancer  of  Pancreas,"  Proc.  Path.  Soc. 
Philada.,  1857,  vol.  i.,  1860,  p.  8 ;  S.  W.  Gross,  "  Primary  Cancer  of  Head  of  Pancreas," 
ihid.,  vol.  iii.,  1871,  p.  94. 

2  Bright,  "Cases  and  Observation  connected  with  Disfiases  of  the  Pancreas,"  Med,- 
Chir.  Trans.,  vol.  xviii.  p.  1. 
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rouse  himself  to  the  point  of  wishing  to  be  well,  only  the  most  severe 
measures  directed  to  the  control  of  an  irresponsible  person  can  save  him 
from  ruin.  In  organic  disease  of  the  pancreas,  intestine,  liver,  or  heart 
the  result  will  depend  upon  the  nature  and  curability  of  the  lesion. 

Treatment. — Acute  intestinal  indigestion  due  to  the  presence  of  undi- 
gested food  and  gas  in  the  intestine  is  treated  by  relieving  present  distress 
and  procuring  a  free  movement  from  the  bowels.  A  large  enema  or  a 
quick  cathartic  followed  by  an  opiate — hypodermic  injection  of  morphia, 
paregoric,  or  other  preparation — may  give  early  relief.  A  strict  diet,  warm 
poultices  over  the  abdomen,  and  an  anodyne  may  be  needed  for  several 
days  after. 

The  integrity  of  intestinal  digestion  depends  upon  the  normal  per- 
formance of  all  the  preceding  stages  of  digestion.  Perfect  insalivation, 
mastication,  and  gastric  digestion  are  necessary  to  a  proper  action  of  the 
intestinal  juices.  The  firet  rule  of  treatment  in  the  chronic  form  is  to 
examine  into  the  condition  of  the  mouth  and  teeth — to  insist  upon  a  slow 
and  thorough  mastication  of  food,  especially  of  starchy  food.  Mastication 
is  under  the  control  of  the  individual,  and  he  refuses  to  exercise  this  salu- 
tary means  of  prevention  and  cure  at  his  own  risk.  The  habit  of  chewing 
on  both  sides  should  be  cultivated.  All  habits  which  waste  and  weaken 
the  saliva  should  be  given  up,  as  smoking,  chewing,  and  needless  expecto- 
ration. Where  the  teeth  are  imperfect  they  should  be  attended  to ;  false 
teeth  should  replace  absent  ones.  All  means  should  be  used  for  improving 
gastric  digestion :  complete  solution  of  food  here  means  easier  work  for  the 
intestine,  and  sometimes  the  cure  of  intestinal  indigestion  by  removal  of 
its  cause.  The  rules  which  more  directly  bear  upon  the  subject  of  intes- 
tinal dyspepsia  are  these :  All  the  causes  which  have  acted  to  bring  about 
the  disease  should  be  removed.  A  change  from  a  hot  climate  to  a  cooler 
and  dry  one  will  sometimes  have  an  immediate  good  effect.  Especially  is 
this  the  case  if  travel  is  combined  with  change  of  scene.  The  substitution 
of  exercise  for  inertia,  of  fresh  for  confined  air,  and  the  abandoning  of 
occupations  and  habits  of  dress  which  hinder  the  freedom  of  movement 
of  the  abdominal  muscles  are  of  the  highest  importance.  The  patient 
should  be  made  to  cultivate  pleasure  instead  of  work  if  his  mind  has 
been  overtaxed  in  his  profession  or  business.  Relaxation  of  the  strained 
energies  is  indispensable  to  recovery.  This  rule  is  as  applicable  to  school- 
children as  it  is  to  the  overworked  adult,  man  or  woman.  The  benefits 
of  travel,  with  change  of  scene  and  air,  cannot  be  overestimated.  Pedes- 
trian tours  in  the  mountains  for  young  men,  a  trip  to  Europe  for  men  and 
women  in  middle  life,  will  secure  the  best  results.  For  men  who  work 
much  with  their  brains  nothing  is  more  conducive  to  aiding  intestinal 
digestion  than  manual  labor  in  the  garden  or  workshop  as  a  recreation. 
Exercise  on  horseback  is  pleasurable  and  improves  a  sluggish  abdominal 
circulation.  Rowing  is  good  for  younger  men  if  it  is  confined  to  the  field 
of  pleasure,  and  is  not  made  a  task.  For  very  feeble  persons,  especially 
for  women,  massage  serves  the  purpose  of  exercise.  The  Swedish  move- 
ment cure  expands  the  thorax  and  abdomen,  hastens  the  cir^^julatiou,  and 
quickens  all  the  functions  of  nutrition  and  secretion. 

A  course  of  treatment  would  be  incomplete  without  suggestions  as  to 
bathing.  Life  at  the  seashore  would  be  of  little  service  without  the  daily 
plunge  in  the  surf.     Slill  salt-water  bathing  is  better  for  children  and 
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delicate  women.  The  reaction  should  be  thorough  to  secure  the  best 
results.  It  is  much  to  be  regretted  that  hydrotherapy  is  not  available 
and  is  not  made  use  of  more  generally.  A  well-managed  establishment, 
where  appropriate  regimen  and  good  and  sufficient  food  could  be  com- 
bined with  the  renewal  of  the  tissues  by  bathing  would  be  of  great 
advantage  in  all  forms  of  indigestion.  Nearly  all  of  the  benefit  derived 
from  the  Hot  Springs  of  Arkansas  in  chronic  cachectic  diseases  follows 
upon  the  immediate  improvement  of  the  digestion  and  nutrition.  The 
Warm  and  Hot  Springs  of  Virginia  have  an  equally  good  effect  upon 
torpid  abdominal  functions.  The  Russian  bath,  the  very  hot  bath,  the 
cold  plunge,  the  cold  douche  to  the  back  or  abdomen,  and  the  cold  pack 
to  the  abdomen,  are  means  which  may  be  employed  at  home  for  inducing 
a  revolution  ending  in  reform  in  the  state  of  the  digestive  organs. 

Irregularity  in  the  hours  of  eating  is  of  so  much  injury  that  rules  must 
be  given  to  enforce  uniform  habits.  Instead  of  the  light  breakfast  and 
heavy  dinner,  a  good  breakfast,  a  midday  dinner,  and  a  light  tea  are  to 
be  preferred.  It  is  of  much  value  to  regulate  the  appetite  according  to 
the  needs  of  the  body  and  to  avoid  excess  in  everything.  In  this  disease 
eating  too  little  or  starvation  to  a  moderate  degree  gives  that  rest  to  the 
intestine  which  is  necessary  to  its  restoration  to  health. 

The  selection  of  the  food  should  not  be  left  to  the  patient;  the  dietary 
should  be  chosen  for  him  with  a  view  to  lessening  intestinal  labor.  In 
general  terms,  this  should  consist  of  a  moderate  amount  of  albuminoid 
food  of  the  most  digestible  kind,  and  of  farinaceous  food  and  fats  in  an 
acceptable  and  digestible  form.  In  other  words,  as  the  intestine  digests 
proteids,  starch,  and  fats,  no  exclusive  diet  can  be  devised  which  will 
secure  a  perfect  result.  In  each  case  the  examination  of  the  stools  and 
experience  with  different  articles  of  diet  must  be  made  the  means  for 
determining  upon  a  suitable  regimen. 

The  exclusive  milk  diet  is  the  best  starting-point  in  feeding  a  patient 
suffering  from  acute  or  chronic  indigestion.  In  addition  to  the  fact  that 
milk  has  all  the  elements  of  a  perfect  food,  it  contains  sugar  and  fat  in 
the  most  favorable  condition  for  absorption;  the  casein  of  milk  alone 
requires  transformation  into  peptone.  The  pancreatic  juice  has  the  great- 
est activity  in  its  effect  upon  milk,  as  is  easily  demonstrated  by  the  arti- 
ficial digestion  of  milk  by  pancreatic  extract.  In  milk,  therefore,  we  find 
a  most  easily  digestible  and  most  highly  nutritious  food  for  such  cases. 
Instead  of  milk  with  cream,  skimmed  milk  will  be  found  sometimes  to 
serve  better  the  purpose  of  an  exclusive  diet,  because  it  has  less  fat  and 
because  larger  quantities  can  be  taken  without  distaste  or  a  sense  of 
repletion.  Koumiss  may  be  added  to  the  milk  diet;  it  is  digestible, 
palatable,  and  nutritious. 

The  peculiar  and  very  active  diastatic  ferment  of  pancreatic  juice  con- 
verts starch  into  sugar  very  readily.  Farinaceous  articles  of  diet  can  be 
added  to  milk  with  advantage.  Digestion  takes  place  more  slowly  and 
more  thoroughly  in  consequence,  and  an  additional  article  of  nutriment 
is  obtained.  Thus,  milk  can  be  diluted  with  a  thick  gruel  of  barley  or 
oatmeal,  or  some  of  the  best  of  the  various  artificial  foods  can  be  stirred 
in.  To  the  milk  diet  may  be  added  animal  broths  or  soups  prepared 
with  vegetables,  animal  jellies,  or  some  of  the  ready-prepared  beef-essences. 
They  may  not  in  themselves  be  highly  nutritious,  but  they  contain  at  least 
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the  salts  of  meat,  and  act  as  stimulants  to  the  appetite  and  to  the  secre- 
ting glands. 

Such  a  rigid  diet  cannot  be  kept  up  for  a  very  long  time  without 
change ;  the  appetite  craves  variety.  Therefore  solid  albuminoid  food  in 
small  quantity  may  be  added  to  milk  and  farinaceous  diet.  Sweetbread 
boiled  in  milk,  without  dressing  of  any  kind,  is  well  suited  for  a  begin- 
ning of  animal  diet.  Oysters  for  some  palates  make  an  agreeable  variety 
without  putting  much  strain  upon  the  digestive  powers.  They  should  be 
eaten  uncooked,  as  cooking  in  any  way  renders  them  less  digestible,  and  for 
greater  precaution  the  hard  part,  or  the  adductor  muscle  which  serves  to 
keep  the  two  shells  together,  should  be  removed.  Fish  boiled  or  plainly 
cooked  and  eaten  Avithout  sauce  is  very  easily  digested.  White-fleshed 
fish  which  has  but  little  fat  incorporated  with  the  muscle-fibre  is  to  be 
preferred.  The  patient  may  have  eggs  uncooked  or  slightly  boiled,  but 
one  to  two  daily  will  be  as  much  as  he  can  well  digest.  The  meat  of 
poultry  and  game,  especially  that  from  the  wings  and  breast,  may  be 
given  even  in  a  very  feeble  state  of  the  digestive  organs.  When  a  more 
solid  or  satisfying  diet  is  craved  the  patient  may  have  beef  or  mutton 
cooked  rare.     Tripe  and  rabbit  are  suitable  to  some  cases. 

Bread,  one  day  old  and  made  light  and  porous,  need  not  be  denied  the 
patient.  Toast  disagrees  with  some.  To  many,  well-made  biscuits  oi 
crackers  are  agreeable. 

Vegetables  should  be  given  in  small  quantities,  as  the  intestine  is 
almost  solely  the  seat  of  their  digestion,  and  excess  will  tax  too  much  a 
function  which  should  be  allowed  as  much  rest  as  possible.  The  green 
vegetables  contain  less  starch,  and  are  therefore  to  be  preferred.  Lettuce, 
cabbage,  kale,  spinach,  and  celery  come  under  this  class,  but  even  tliese 
are  to  be  given  to  patients  under  treatment  in  moderation,  with  the  inten- 
tion of  pleasing  the  palate  rather  than  for  purposes  of  nutrition.  Mac- 
aroni and  rice  are  easily  digested. 

Fruit  contains  very  little  nitrogenous  matter  and  much  water,  and 
therefore  has  but  little  nutritive  value,  but  it  may  be  given  to  relieve  the 
tedium  of  a  restricted  diet  of  milk  or  broths.  Grapes,  oranges,  figs, 
strawberries,  blackberries,  raspberries,  and  peaches  are  the  most  digest- 
ible. But  fruit  should  never  be  given  as  food.  Fruit-juices,  especially 
if  acid  and  fresh,  are  unobjectionable.  Coifee  should  not  be  allowed ; 
its  effect  upon  the  nervous  system  is  sufficient  objection  to  its  use.  Tea 
can  be  given  diluted  largely  with  milk ;  cocoa,  racahout,  and  broma  are 
nutrient  and  make  pleasant  drinks.  Sugar  need  not  be  excluded  if  used 
sparingly,  and  butter  and  oil  in  moderation  may  be  permitted. 

If  the  stomach  is  not  disturbed  thereby,  wine  may  be  taken  with  food 
to  excite  appetite.  But  except  in  the  case  of  those  who  have  always 
taken  it,  and  cannot  do  without  it,  it  is  better  to  dispense  with  alcohol 
altogether.  A  red  wine  well  diluted  with  water  is  a  pleasant  addition  to 
the  meal.  Old  wine  is  to  be  preferred  to  new,  as  being  softer  and  less 
alcoholic.  Good  pure  American  wine  from  California  or  Virginia  will 
answer  the  purpose  when  reliable  French  wine  cannot  be  secured. 

The  value  of  mineral  waters  in  the  treatment  of  indigestion  is  great, 
but  without  proper  dietetic  regimen  they  can  accomplish  but  little.  The 
good  results  following  a  visit  to  Saratoga,  Bedford,  or  other  watering- 
place  are  due  to  other  causes  than  the  waters.     In  combination,  however, 
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with  the  advantages  of  change  of  scene,  air,  good  hours,  and  a  simple 
diet  the  mineral  waters  aid  in  bringing  about  a  cure.  They  are  especially 
useful  in  men  who  drink  too  little  water  at  home,  in  gouty  and  plethoric 
subjects,  and  in  states  of  acid  stomach  digestion  and  chronic  constipation. 
The  alkaline  and  saline  waters  are  the  best,  the  former  containing  a  nota- 
ble proportion  of  the  carbonate  or  bicarbonate  of  sodium,  potassium,  or 
lithium — the  latter  having  neutral  salts  in  considerable  quantity. 

The  articles  of  food  to  be  avoided  are  pastry,  cheese,  much  butter  or 
fat,  meat  richly  dressed  or  over-cooked,  pork,  veal,  lobsters,  crabs,  vege- 
table matter  in  excess,  very  cold  or  very  hot  fluids  or  solids. 

All  of  the  methods  so  far  described  are  designed  to  accelerate  the  cir- 
culation in  the  abdominal  organs  and  in  the  tissues  generally,  to  quicken 
the  secretory  and  nutritive  processes,  and  to  give  to  the  intestinal  secre- 
tions the  foods  which  they  can  most  readily  digest.  In  the  event  of  such 
means  failing  to  accomplish  the  desired  end,  is  there  any  direct  stimulus 
which  can  be  brought  to  bear  on  the  intestinal  glands  concerned  in  diges- 
tion ?  The  pancreas  being  the  most  active  and  most  important  of  these, 
it  would  be  desirable  to  have  some  agent  which  could  excite  its  gland- 
structure  to  greater  activity.  Sulphuric  ether  has  been  found  to  have 
this  effect ;  it  may  be  given  before  meals.  The  salivary  secretion  begins 
pancreatic  digestion  (the  digestion  of  starch),  and  therefore  its  outflow 
should  be  stimulated  at  the  same  time ;  but  thorough  mastication  does 
this  usually  without  need  of  further  aid. 

When  all  plans  fail  to  secure  a  thorough  digestion  in  the  intestine,  and 
unaltered  food  and  fat  are  passed,  while  the  patient  growls  thinner  and 
feebler  daily,  artificially-digested  food  may  be  given.  The  intestine  is 
thus  relieved  of  labor,  and  time  is  given  for  a  restoration  of  activity  by 
rest  and  an  improved  tone  of  all  the  tissues  and  organs.  Rice,  bread, 
baked  flour,  potatoes,  or  barley  may  be  given  in  combination  with  malt 
extract,  which  converts  starch  into  grape-sugar  and  dextrin. 

As  pancreatic  juice  acts  both  upon  proteids  and  starch,  an  extract  of 
the  pancreas  has  a  more  general  application  than  an  extract  of  the  stomach 
— pepsin.  Roberts  of  Manchester  has  given  full  directions  for  the  method 
of  digesting  food  by  pancreatic  extract.  Beef,  milk,  and  the  farinacea 
may  be  digested,  the  albuminoid  substances  being  changed  into  peptones, 
the  starchy  matters  into  dextrin  and  sugar,  capable  of  being  absorbed 
readily  with  but  little  or  no  further  alteration  in  the  digestive  tract.^ 
Pancreatic  emulsion  (Dobell)  is  another  method  of  giving  fat  emulsified. 

A  less  successful  way  of  gaining  the  same  object  is  by  administering 
the  pancreatic  extract  internally.  The  difficulty  lies  in  conveying  the 
extract  (the  ferment  of  which\  is  destroyed  by  the  acid  gastric  juice) 
through  the  stomach  in  safety.  This  chemical  danger  is  thought  to  be 
obviated  by  giving  the  extract  one  to  two  hours  after  eating  with  a  pro- 

^  Fresh  pancreatic  extract  is  made  by  cutting  into  small  pieces  the  pancreas  of  the 
pig  (which  is  tlie  best),  the  ox,  or  sheep.  The  pancreas  of  the  calf  yields  an  extract 
which  acts  only  on  albuminous  substances,  but  not  on  starchy  matters.  The  divided 
pieces  of  the  pancreas,  well  freed  from  fat,  are  put  in  a  well-corked,  wide-mouthed 
bottle  with  four  times  their  weight  of  dilute  alcohol  (one  part  of  rectified  spirit  to  three 
parts  of  water).  The  mixture  should  be  agitated  once  daily:  at  the  end  of  a  week  the 
mixture  is  filtered  through  paper  until  it  is  clear.  A  well-made  liquid  extract  of  pancreas 
is  made  and  sold  by  Metcalfe  of  Boston,  and  a  solid  extract  by  Fairchild  Bros.  &  Foster 
of  New  York.  No  doubt  improvements  will  be  made  in  the  processes  of  manufacture 
of  these  extracts,  and  better  results  will  in  time  be  obtained  from  their  use. 
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tectiiig  guard  of  ai»  alkali,  the  bicarbonate  of  sodium ;  but  the  mechau- 
ical  difficulty  of  securing  direct  tmnsit  through  the  stomach  to  the  intes- 
tine early  enough  and  in  quantity  enough  to  digest  the  duodenal  contents 
is  as  great  as  the  chemical  obstacle.  It  is  veiy  doubtful  whether  thL« 
method  of  use  can  be  of  any  real  service. 

In  those  cases  in  which  the  form  of  indigestion  is  due  to,  or  is  asso- 
ciated with,  a  deficient  hepatic  secretion — a  condition  indicated  by  offen- 
sive and  light-colored  stools  and  other  symptoms — it  is  advisable  to  stim- 
ulate the  liver  to  increased  secretion.  It  is  probable  that  the  same 
remedies  which  excite  a  flow  of  bile  do  at  the  same  time  stimulate  the 
pancreas.  The  best  of  these  are  euonymin,  sanguinarin,  iridin,  ipecacuan- 
ha, colocynth,  jalap,  podophyllin,  sodium  sulphate,  and  potassium  sulphate. 
Sodium  benzoate,  ammonium  benzoate,  and  the  salicylate  of  sodium  are 
also  powerful  hepatic  stimulants.  As  one  of  the  purposes  of  the  bile  is 
to  create  the  alkaline  medium  necessary  for  pancreatic  digestion,  the 
administration  of  an  alkaline^  solution  in  full  doses,  as  in  the  form  of 
mineral  water,  when  gastric  digestion  is  finished,  may  make  amends  for 
the  lack  of  bile.  A  combination  of  an  antiseptic  and  the  alkali  may  to 
some  extent  supply  the  deficiency  still  better,  as  the  bile  is  the  antiseptic 
of  the  intestinal  canal. 

Atony  of  the  intestinal  wall  leads  to  flatulence,  colics,  and  constipa- 
tion, and  would  be  a  cause  of  indigestion  if  none  other  existed.  It  is 
to  be  treated  by  the  general  rules  already  given,  by  electrical  stimulation 
of  the  abdominal  muscles  with  the  faradic  current,  or  by  the  effort  to 
stimulate  the  intestinal  wall  more  effectively  with  the  galvanic  current. 
Strychnia  in  small  doses  should  be  given  for  some  time.  In  women  of 
relaxed  muscular  fibre  with  enlarged  abdomens  an  elastic  belt  may  be 
worn  with  advantage. 

After  the  special  aids  to  the  parts  concerned  in  digestion,  tonics  are 
called  for  to  combat  the  general  want  of  tone  and  anaemia.  The  saecha- 
rated  iron,  the  carbonate,  potassio-tartrate,  lactate,  pyrophosphate,  or  the 
ferrum  redactum  may  be  given.  The  syrup  of  the  iodide  of  iron  is  the 
best  form  for  children.  The  bitter  tonics  are  inadvisable  except  for  loss 
of  appetite  in  cases  where  the  stomach  is  not  disordered.  Quinia  is  avail- 
able in  a  large  number  of  cases  in  which  malarial  influence  plays  a  part. 
Strychnia  is  a  good  general  tonic,  and  may  be  prescribed  combined  with 
mineral  acids,  particularly  with  the  dilute  hydrochloric  acid. 

The  special  symptoms  which  call  for  treatment  are  flatulence,  abdom- 
inal pains,  and  constipation.  All  the  remedies  already  described  are 
directed  toward  their  relief.  But  sometimes  they  appear  in  so  exagge- 
rated a  form  as  to  need  immediate  attention.  The  many  remedies  for 
colic  and  tympanitic  distension  which  have  the  property  of  relieving 
spasm  and  absorbing  gas  find  application  in  these  conditions.  Constipa- 
tion is  not  to  be  treated  by  laxatives  if  it  can  be  avoided.  But  the  bitter 
waters,  Friedrichshall,  Pullna,  Hunyadi  Janos,  and  Rakoczy,  by  excit- 
ing bile  outflow,  are  sometimes  of  undoubted  curative  value. 

The  form  of  dyspepsia  called  strumous,  as  it  occurs  in  children  of 
anaemic  appearance  with  dry  skin  covered  with  minute  scales,  and  with 
bad  breath  and  light  ill-smelling  stools,  demands  a  very  thorough  and 

^  The  waters  of  Ems,  Vichj  (Grande  Ville  or  H6pital  Springs),  Vals,  or  Bilin  may  be 
used  for  this  purpose. 
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persevering  treatment.  The  advantages  of  climate  must  be  souglit— sea- 
shore in  summer  with  bathing,  dry  and  moderately  warm  air  in  winter. 
Outdoor  life  in  the  sun,  with  active  exercise,  is  to  be  had  at  the  expense 
of  education  within-doors.  Study  is  not  good  for  children  of  this  class 
except  when  health  is  made  paramount  to  it.  Cod-liver  oil,  either  pure, 
in  phosphatic  emulsion,  or  in  the  pancreatic  emulsion,  is  a  necessity. 
Malt  extract  with  the  hypophosphites  is  beneficial.  The  food  must  be 
carefully  selected,  and  thf  child  educated  to  a  varied  diet,  including  fats. 
The  skin  should  be  anointed  daily  with  cocoanut  oil,  olive,  cottonseed 
oil,  or  cod-liver  oil 


CONSTIPATION. 

By  W.  W.   JOHNSTON,   M.  D 


Synonyms. — Costiveness,  Fecal  retention,  Fecal  accumulation,  Alvine 
obstruction,  Obstipation.  Ger.  Koprostase,  Stuhlverstopfung,  Hartleib- 
igkeit,  Kothstanung.  Fr\  Constipation,  Paresse  du  ventre,  fichauffement. 
It.  Constipazione.  Older  synonyms :  Constipatio  vel  obstipatio  alvi ; 
Alvus  tarda,  dura,  adstricta;  Tarda  alvi  dejectio;  Obstipatio  alvarina; 
Stypsis;  Coprostasis  (Good). 

Nature  and  Definition. — The  act  of  defecation  is  almost  wholly 
due  to  the  working  of  an  involuntary  mechanism  which  may  be  set  in 
play  by  the  will,  and  is  in  part  dominated  by  it,  but  which  is  frequently 
independent  and  uncontrolled  by  volition.  Deep  inspiration,  closure  of 
the  glottis,  downward  pressure  of  the  diaphragm,  and  contraction  of  the 
abdominal  muscles  are  accessory,  but  not  essential,  to  the  expulsion  of 
feces  from  the  rectum.  In  certain  persons,  and  occasionally  in  all  per- 
sons, especially  in  diseases  where  the  fecal  mass  is  in  a  semi-fluid  or  fluid 
form,  the  strongest  eifort  of  the  will  cannot  resist  the  expulsive  contractions 
of  the  rectal  muscle.  The  sphincter  is  kept  in  a  state  of  tonic  contrac- 
tion by  a  nervous  centre  situated  in  the  lumbar  portion  of  the  spinal 
cord.  The  fecal  mass,  supported  by  the  bladder  and  the  rectum,  does 
not  at  first  touch  the  sphincter ;  the  rectum  is  usually  empty ;  but  when 
the  column  has  been  well  driven  into  the  rectum  peristaltic  action  is 
excited  in  the  rectal  walls  and  the  sphincter  is  firmly  pressed  upon.  The 
lumbar  sphincter  centre  is  now  inhibited,  and  the  ring  of  muscle  opens, 
the  accessory  and  voluntary  muscles  contract,  and  the  expulsive  act  is 
completed.  In  the  well-ordered  and  healthy  individual  the  rectal  walls 
and  the  sphincter  do  not  receive  the  maximum  of  irritation  from  pressure 
of  the  advancing  column  but  once  in  twenty-four  houi*s.  The  habit  of 
having  one  movement  in  each  day  is,  it  may  be  believed,  in  accordance 
with  the  natural  and  physiological  demand,  although  both  the  number 
and  the  hours  of  evacuating  are  fixed  to  a  great  extent  by  education. 
The  habit  once  established,  the  mechanism  of  expulsion  recurs  at  the 
same  hour  and  entirely  without  the  direction  of  the  will.  If  the  desire 
be  resisted,  it  will  be  most  apt  not  to  return  until  the  same  hour  on  the 
next  day. 

Defecation  depends  for  its  normal  character  upon  the  healthy  function- 
ing of  the  organism,  but  especially  upon  the  normal  processes  of  diges- 
tion. The  character  of  the  rectal  contents  as  to  composition  and  consist- 
ence, and   the  time  of  the  arrival  of  the  mass  at  the  sphincter,  are 
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regulated  by  the  taking  of  food  at  stated  hours  and  by  its  normal 
digestion  and  absorption.  Unaltered  or  partly-changed  remains  of  the 
ingesta  pass  down  the  bowel,  mingling  with  the  secretion  from  the 
intestinal  glands  and  with  mucus  and  epithelium.  As  this  mass 
passes  into  and  through  the  colon,  being  propelled  by  regular  peristaltic 
waves,  it  acquires  odor  from  the  development  of  a  substance  which  is  a 
final  product  of  the  putrefaction  of  albumen.^  Gradually  the  more  fluid 
elements  are  absorbed,  and  in  the  descending  colon  a  less  fluid  or  semi- 
solid consistence  of  the  feces  is  reached.  A  healthy  digestion  and  assimi- 
lation, with  active  and  regular  contractile  movements  of  the  muscular 
walls  of  the  small  and  large  intestines,  are  essential  to  normal  defecation. 

Constipation  may  be  defined  to  be  that  condition  in  which  there  is  a 
prolonged  retention  of  the  feces  or  in  which  they  are  habitually  expelled 
with  difliculty  or  in  insufficient  quantity.^  While  there  are  individual 
peculiarities  due  to  habit  or  nature,  the  custom  with  most  persons  of 
having  one  movement  in  the  twenty-four  hours  would  cause  any  longer 
retention  of  the  rectal  contents  to  be  considered  constipation.  The  limits 
between  health  and  disease  are  not  well  defined,  and  a  failure  to  evacuate 
the  bowels  for  several  days  need  not  be  considered  pathological  nor 
require  medical  interference.  In  persons  otherwise  in  good  health  such 
an  occurrence  due  to  neglect,  change  of  habit  or  diet,  as  in  travelling, 
would  cause  no  interruption  to  health  or  comfort.  Nature  brings  relief 
sooner  or  later  and  re-establishes  order  and  regularity.  In  many  cases 
constipation  is  a  primary  disease  and  the  cause  of  many  secondary  dis- 
turbances, but  it  is  often  the  effect  or  the  symptom  of  various  acute  and 
chronic  diseases.     It  may  be  acute  or  chronic. 

In  long-continued  constipation  the  intestinal  contents  are  so  retarded 
in  their  progression  along  the  canal  that  they  undergo  a  too  early  and 
too  complete  absorption  of  their  fluid  portion.  In  time  there  are  an  accu- 
mulation and  impaction  of  dry  fecal  masses  in  the  rectum,  sigmoid 
flexure,  descending  transverse  colon,  or  caecum.  An  obstacle  is  thus 
created  which  may  ultimately  close  the  tube  entirely  and  cause  intestinal 
obstruction. 

Etiology. — 1.  Constipation  occurs  most  frequently  in  advanced  life. 
It  is  the  effect  of  loss  of  peristaltic  force  and  of  a  diminution  of  sensi- 
bility in  the  lower  bowel,  and  is  associated  with  general  functional 
inactivity  and  with  muscular  degeneration  and  obesity.  Infants  are 
more  subject  to  constipation  than  children  of  one  year  and  over.  In 
many  instances  this  is  due  to  artificial  feeding  with  cow's  milk,  con- 
densed milk,  and  the  patent  foods  so  largely  used,  or  wdth  any  diet 
unsuited  to  the  digestive  organs.  Imperfect  digestion  of  casein  or  other 
food,  the  filling  of  the  bowel  with  a  dry  mass  difficult  to  propel,  and  the 
consequent  catarrhal  state  of  the  mucous  membrane,  are  causes  of  both 
constipation  and  diarrhoea.  Feeble,  delicate  children  with  imperfect 
muscular  development,  and  children  born  rachitic,  scrofulous,  or  syphil- 
itic, are  generally  constipated. 

2.  Women  are  prone  to  constipation  much  more  than  men.  False 
modesty,  which  imposes  restraint  upon  young  girls,  and  their  ignorance 

*  Ewald,  Lectures  on  Digestion,  New  York,  1881,  p.  106. 

*  Cases  of  constipation  due  to  mechanical  obstruction  from  changes  in  the  wall  of  the 
miestine  or  to  exterior  pressure  will  rot  be  considered  in  this  article. 
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of  the  necessity  of  regularity,  their  habits  of  indoor  life,  and  avoidance  of 
exercise,  are  largely  the  causes  of  this.  But  the  anatomical  structure  and 
physiological  life  of  the  woman  offer  another  explanation.  At  every 
menstrual  period  the  uterus  enlarges  and  exercises  a  greater  compression 
upon  the  rectum.  A  tender  and  enlarged  ovary  (and  at  the  menstrual 
epoch  the  ovary  is  always  tender  and  enlarged)  exercises  an  inhibiting 
action  upon  the  muscles  which  bring  the  feces  in  contact  with  it  in  their 
downward  passage.  In  the  married  woman  recurring  pregnancies  lead  to 
the  habit  of  constipation  from  the  long-continued  pressure  upon  the  colon, 
sigmoid  flexure,  and  rectum,  from  the  extreme  stretching  of  the  abdom- 
inal muscles,  and  from  the  paralyzing  effect  of  compression  during  labor. 
The  relaxed  condition  of  the  pelvic  and  abdominal  organs  after  labor 
offers  no  resistance  to  the  distension  of  the  rectum  and  sigmoid  flexure. 
The  cessation  of  the  catamenia  is  accompanied  with  constipation,  nerv- 
ousness, and  a  feeling  of  ill-defined  apprehension  when  the  bowels  are 
moved,  or  abdominal  pains  deter  many  persons,  chiefly  women,  from 
habits  of  regularity.  All  uterine  and  ovarian  derangements  by  mechan- 
ical or  reflex  means  bring  about  the  same  result.  Chlorosis  and  anaemia 
in  girls  are  almost  invariably  associated  with  constipation. 

3.  Hereditary  influence  shows  itself  very  markedly  in  the  tendency  to 
constipation  which  is  seen  in  many  members  of  the  same  family.  This 
is  probably  more  often  apparent  than  real,  and  is  the  result  of  neglect  of 
the  proper  attention  to  the  wants  of  children  and  of  the  perpetuation  of 
vicious  habits  of  taking  purgatives. 

4.  The  habits  of  life  and  the  occupation  of  the  individual  have  much 
to  do  with  the  causation  of  constipation.  Those  who  lead  active  out- 
door lives  are  generally  regular  in  their  daily  movements,  but  persons  of 
sedentary  pursuits  or  who  work  in  constrained  attitudes — lawyers,  clerks, 
tailors,  shoemakers,  and  seamstresses — are  predisposed  to  constipation. 
Intellectual  work,  not  only  from  the  muscular  inactivity  which  it  entails, 
but  from  the  diversion  of  energy  to  the  nerve-centres,  develops  the  con- 
stipated habit  as  well  as  indigestion.  Men  who  are  overworked  in  busi- 
ness, employes  in  banks,  government  offices,  shops,  etc.,  bring  on  the 
habit  from  the  hurry  incident  to  their  occupations.  Luxurious  and  ener- 
vating habits  of  life,  over-eating  and  sloth,  with  the  over-indulgence  in 
alcohol  and  tobacco,  have  the  same  effect.  All  the  influences  which 
deteriorate  health,  such  as  bad  ventilation  and  over-heating  of  rooms, 
foul  air,  want  of  cleanliness  of  the  person,  indigestible  food,  imperfect 
mastication,  tight-lacing  in  women,  compression  of  the  abdominal  organs 
in  men,  can  be  said  to  share  in  bringing  it  about.  Servants,  especially 
women,  are  constipated  more  frequently  than  their  masters.  This  is  due 
to  ignorance  and  neglect,  and  sometimes  to  excessive  tea-drinking  and 
irregularity  in  eating. 

5.  Neglect  to  establish  or  continue  a  habit  of  daily  regularity  in  defe- 
cation leads  to  the  accumulation  in  the  rectum  of  masses  of  feces.  Resist- 
ing the  desire  to  empty  the  bowel  interrupts  the  necessary  reflex  acts,  and 
finally  the  muscular  excitability  and  response  to  the  presence  of  feces  are 
entirely  wanting.  The  continued  contact  of  fecal  matter  with  the  mucous 
membrane  wears  out  its  susceptibility ;  the  over-distension  of  the  rectum 
enfeebles  the  power  of  its  muscular  wall,  as  is  the  case  when  all  hollow 
muscular  organs — stomach,  heart,  bladder — are  overstretched.     Thus  a 
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neglect  to  ansAver  the  demand  for  a  daily  movement  and  the  failure  to 
completely  empty  the  rectum  will  gradually  develop  constipation  in  a 
jierson  who  has  before  been  perfectly  well  regulated.  In  childhood 
iailure  to  teach  and  to  insist  upon  good  habits  is  the  cause  of  much  of 
the  trouble  of  after-life. 

6.  Acute  and  chronic  diseases  of  the  brain  and  spinal  cord  bring  about 
constipation.  Meningitis,  encephalitis,  and  myelitis,  senile  dementia  and 
softening,  have  it  as  a  symptom  at  some  time  or  other.  In  encephalitis 
and  myelitis  there  is  an  interruption  of  motor  nerve-currents.  In  menin- 
gitis and  tetanus  the  muscular  walls  of  the  bowel  and  the  abdominal  mus- 
cles are  in  a  state  of  tonic  contraction. 

7.  The  use  of  aperients  is  an  important  agent  in  developing  the  con- 
stipated habit  by  over-stimulating  and  wearing  out  muscular  activity. 
The  idea  that  a  daily  movement  is  a  necessity,  and  that  an  occasional 
purgative  is  useful  in  relieving  the  system  of  morbid  matter  which  would 
otherwise  induce  disease,  is  the  chief  source  of  this  hurtful  custom. 
The  traditional  meaning  attached  to  the  term  biliousness  implied  the 
resort  to  cathartics  for  its  relief,  and  it  is  much  to  be  regretted  that  with 
our  more  advanced  knowledge  the  effort  should  be  made  to  revive  the 
use  of  this  term,  which  was  wellnigh  abandoned.  More  ignorance  and 
erroneous  treatment  has  hung  upon  the  theory  of  biliousness  than  upon 
any  other  doctrine  of  medicine  within  the  past  thirty  years :  it  is  well  for 
physicians  to  condemn  it  and  to  resist  its  reintroduction  into  scientific 
phraseology.^  If  the  term  bilious  as  applied  to  diseases  were  abandoned, 
much  good  would  come  of  it.  The  general  use  of  purgative  mineral 
waters  has  added  to  this  evil.  Among  the  better  classes  these  waters 
play  the  same  part  as  the  liver  regulators  and  vegetable  pills  do  among 
laborers  and  servant-maids.  Both  gratify  the  innate  love  for  self-medi- 
cation by  a  resort  to  cathartics  for  the  slightest  ailment.  At  first  the 
injurious  effects  are  not  apparent,  but  in  time  the  reflex  function  is  not 
brought  into  activity  except  by  artificial  aids.  The  intestinal  and  rectal 
muscles  must  be  whipped  into  action,  their  normal  contractile  power 
being  lost. 

8.  Certain  vegetable  and  mineral  substances  taken  either  intentionally 
or  by  accident  constipate  the  bowels.  Chief  among  these  stand  opium 
and  its  preparations.  All  opium-eaters  are  constipated.  Lead  which  is 
accidentally  taken  into  the  system  by  workers  in  metals,  painters,  etc. 
invariably  produces  obstinate  constipation.  The  use  of  tobacco  in  excess 
has  the  effect  of  deranging  digestion  and  causing  constipation  in  many 
persons,  but  this  result  is  occasional  only. 

9.  Chronic  diseases  of  the  lungs  and  heart,  by  enfeebling  the  muscular 
movements  which  take  part  in  defecation,  as  well  as  by  the  general  feeble- 
ness and  the  chronic  intestinal  catarrh  and  indigestion  which  they  create, 
are  causes  of  constipation.  Chronic  diseases  of  the  liver,  especially  cir- 
rhosis, are  also  causes.  Constipation  accompanies  obesity,  for  in  very  fat 
persons  the  abdominal  walls  have  but  little  power  of  contraction ;  the 

^  For  an  excellent  and  dispassionate  statement  of  the  reasons  for  abandoning  the  theory 
of  the  influences  of  bile  as  a  cause  of  disease,  and  the  use  of  the  term  bilious,  consult  The 
Bile,  Jaundice,  and  Bilious  Diseases,  by  J.  Wickham  Legg,  chaps,  viii.  and  xxix.  The 
Hippocratic  and  Galenical  belief  has  been  transmitted  with  but  little  alteration  through 
Stoll,  Andrie,  Abernethy,  and  Copland  to  the  writers  of  to-day  on  biliousness. 
Vol.  II.— 41 
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muscle-layer  is  thin  and  flaccid.  There  is  also  in  such  persons  in 
advanced  life  an  accumulation  of  fat  in  the  mesentery  and  around  the 
colon.  The  muscle  of  the  bowel  is  in  a  state  of  fatty  degeneration,  and 
atony  and  dilatation  of  the  gut  follow. 

10.  Painful  affections  about  the  rectum  and  anus  deter  persons  from 
yielding  to  the  desire  for  defecation.  Fissure  of  the  anus  is  the  principal 
one  of  these,  but  fistula,  hemorrhoids,  and  local  eczema  have  a  similar 
influence.  A  simple  rigidity  or  spasmodic  stricture  of  the  anal  sphinctei- 
creates  constipation.^ 

11.  Constipation  is  a  symptom  in  chronic  cachexiae  and  wasting  dis- 
eases, in  the  convalescence  of  acute  exhausting  illness,  as  typhoid  fever 
and  pneumonia,  or  in  persons  bedridden  from  any  cause.  Defective 
nutrition  and  degeneration  of  the  muscle-fibre  of  the  intestine  explain 
these  cases.  In  some  of  them,  with  improved  nutrition,  regeneration 
takes  place  with  a  return  of  contractility. 

12.  Disorders  of  the  digestive  system  have  constipation  as  a  conse- 
quence and  a  symptom.  The  reflex  sympathy  between  the  movements 
of  the  stomach  and  of  the  intestines  brings  this  about  in  gastric  diseases.^ 
It  occurs  in  gastric  cancer  and  ulcer,  in  acute  and  chronic  gastritis,  in 
dilatation  of  the  stomach,  and  in  pyloric  stricture.  The  small  amount 
of  ingesta  entering  the  duodenum  in  these  diseases  diminishes  the  bulk 
of  fecal  matter.  In  acute  intestinal  catarrh  diarrhoea  is  the  rule,  but  the 
bowels  may  be  constipated  in  intense  inflammation  and  ulceration  of  the 
mucous  membrane,  as  is  often  the  case  in  typhoid  fever.  In  chronic 
intestinal  catarrh  constipation  is  more  common  in  the  mild  forms  than 
diarrhoea.  The  thickening  and  irritation  of  the  mucous  membrane  lead 
to  a  diminution  of  reflex  excitability  and  loss  of  elasticity  and  contrac- 
tility in  the  muscular  coat.  Hence,  except  in  cases  where  the  inflamma- 
tion is  low  down  or  where  ulcers  have  formed,  constipation  is  a  more 
frequent  symptom  than  diarrhoea.  The  alteration  in  the  quantity  and 
character  of  the  intestinal  secretions  in  chronic  catarrh  is  stated  to  be  an 
important  element.  This  is  to  some  extent  true.  Mucus,  whicli  is  the 
chief  product  of  this  condition,  leads  to  indigestion  and  fermentation  of 
the  intestinal  contents  and  to  increased  irritation  of  the  mucous  mem- 
brane. The  evolved  gas  distends  the  bowel  and  weakens  its  contractile 
power.  The  fecal  mass  when  it  reaches  the  rectum  has  an  excess  of 
mucus  within  it  or  around  it  which  makes  its  expulsion  more  difficult. 
But  the  diminution  or  absence  of  bile  does  not  consti])ate.  In  simple 
jaundice  diarrhoea  is  not  uncommon,  and  an  excess  of  bile  does  not  of 
necessity  cause  diarrhoea.^ 

The  effects  of  the  modifications  of  the  pancreatic  secretion  are  not  well 
known.  Pancreatitis  is  attended  by  constipation.  Fatty  diarrhoea  is 
believed  to  follow  occlusion  of  the  pancreatic  duct  by  pancreatic  calculi 
and  chronic  catarrh  of  the  duct.  Peristalsis  is  lost  in  peritonitis  from 
the  mascular  coat  being  infiltrated  with  serum  and  paralyzed,  but  tuber- 
culous peritonitis  is  frequently  accompanied  by  diarrhoea. 

13.  Loss  of  fluids  by  abundant  pei-spiration,  by  diuresis,  diabetes^  and 
lactation,  increases  the  dryness  of  the  bowel  contents  and  hinders  free  evac- 

*  Kunemann,  De  la  Constipation  compIiqu6s  de  Contraction  du  Sphincter  anal,  et  de  son 
Traitement  par  la  Dilatation  de  I'Antut,  Paris,  1851. 
'  Leube,  in  ZiemsaenU  Cyclopaedia,  vol.  vii.  p.  211.  •  L^Qg,  op.  cit.,  p.  271. 
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nations.  This  is  observed  as  a  resnlt  of  the  arrival  in  a  tropical  climate 
and  in  very  hot  weather  in  any  climate.  The  profuse  sweats  accompany- 
ing phthisis,  acute  rheumatism,  intermittent  fever,  and  unusual  exercise 
cause  constipation.  Another  explanation  which  applies  to  this  has  been 
oifered  by  Good  and  Eberle,  who  ascribe  constipation  to  the  excessive 
action  of  the  absorbents  in  the  smjill  intestine,  by  which  the  fluid  portion 
is  too  rapidly  and  too  thoroughly  removed.'  Exercise  by  promoting 
activity  of  the  functions  in  general  may  induce  constipation  in  this  way. 
In  spermatorrhoea  the  stools  are  infrequent.  An  insufficient  amount  of 
water  taken  with  food  is  another  cause. 

14.  Food  which  has  but  little  waste  to  be  got  rid  of — as  milk  or  beef — 
leaves  a  small  residuum  to  be  propelled  along  the  intestine,  and  therefore 
in  one  sense  is  constipating.  Insufficient  food  acts  in  the  same  way.  An 
indigestible  diet  in  excess,  especially  vegetable  food,  a  large  part  of 
which  is  insoluble,  constipates  by  filling  the  bowel  with  matter  which 
cannot  be  got  rid  of,  and  chronic  catarrh  results.  The  stones  and  seeds 
of  fruits,  as  cherry-  and  plum-stones,  raspberry-  and  currant-seeds,  husks 
of  corn  and  oats,  produce  acute  or  chronic  constipation  with  serious  symp- 
toms. Intestinal  worms  (generally  lumbricoids)  Avhen  in  large  numbers 
cause  obstruction  of  the  bowel  ;^  and  various  foreign  substances  taken  by 
caprice  or  to  take  the  place  of  food  have  produced  the  same  result:  among 
these  stick  cinnamon,^  sawdust,''  and  clay  (among  the  clay-eaters  of  the 
South)  have  been  mentioned.  Magnesia,  insoluble  pills,  and  other  med- 
icines sometimes  form  concretions  in  the  bowel.  Enteroliths  and  acciden- 
tal concretions  form  in  the  intestinal  canal  and  are  sources  of  obstruction. 
Any  foreign  body  is  a  nucleus  around  which  concentric  layers  of  phosphate 
of  lime  are  deposited,  and  thus  a  hard  calculus  is  formed.  Gall-stones 
may  pass  into  the  canal  and  there  accumulate  in  such  numbers  as  to 
interfere  with  the  passage  of  the  fecal  matter. 

Pathological  AIS^ATo:^rY. — In  cases  where  constipation  has  lasted 
many  years  no  alteration  of  the  parts  involved  may  be  found.  When 
lesions  do  occur  the  pathological  anatomy  includes  changes  in  the  posi- 
tion,^ calibre,  and  in  the  walls  and  contents  of  the  intestines.  The  most 
common  displacement  is  that  of  the  transverse  colon,  which  is  depressed 
in  its  centre ;  the  acute  angle  of  the  descending  part  may  reach  as  far 
down  as  the  hypogastrium.  The  caecum  sometimes  lies  in  the  centre  of 
the  abdomen.  Dislocations  of  the  intestines  are  congenital,  due  to  anom- 
alies of  intra-uterine  development,  in  which  case  they  become  causes  of 
death  in  newly-born  children  from  obstruction,  or  if  insufficient  to  cause 
death  they  establish  habitual  and  incurable  constipation ;  or  constipation 
may  bring  about  displacement  by  the  greater  weight  of  a  portion  of  the 
bowel  constantly  loaded  with  fecal  matter. 

The  sigmoid  flexure  is  usually  the  seat  of  the  greatest  dilatation ;  its 
expansion  may  be  a  cause  or  a  consequence  of  constipation.^  It  may 
reach  a  maximum  of  distension  when  it  fills  the  entire  abdominal  cavity, 
compressing  all  the  abdominal  organs  and  pushing  the  stomach,  liver, 

^  Dick,  Braithwait^s  Retrospect,  xvii.  p.  152. 
^  Copland,  Medical  Repository,  vol.  xvii.  p.  243. 
'  Ware,  Boston  Med.  and  Surgical  Journal,  1858,  vol.  Iviii.  p.  501. 
*  Bonney,  ihid.,  1859,  vol.  lix.  p.  39.  ^  Votsch,  Koprostase,  Erlan.c:en,  1874. 

«  Trastoiir,  "  De  la  Dilatation  passive  de  I'lliaque,  et  de  ses  consequences,"  Journal  de 
Med.  de  U  Quest,  1878-79,  tome  xii.  p.  165. 
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and  intestines  into  the  thorax.  In  a  case  of  this  kind  the  circumference 
of  the  dilated  part  was  twenty-seven  inclies.^  The  descending  colon  may 
be  distended  with  the  sigmoid  flexure,  or  the  whole  colon  may  be  dilated 
from  the  upper  part  of  the  rectum  to  the  caecum;^  the  same  thing  hap- 
pens rarely  in  the  small  intestine.  In  one  case,  in  which  there  was  an 
accumulation  of  feces  in  the  sigmoid  flexure,  the  large  intestine  presented 
itself  as  two  immense  cylinders  lying  side  by  side,  extending  from  the 
epigastrium  to  the  pelvis.^  Each  was  about  five  and  a  half  inches  in 
diameter,  and  together  they  filled  the  abdominal  cavity.  The  circum- 
ference of  the  stretched  colon  varies  from  ten  to  thirty  inches.  Pouches 
forming  little  rounded  tumors  are  seen  on  the  outer  surface  of  the  colon  ; 
they  are  sometimes  hernial  protrusions  of  the  mucous  membi'ane  through 
the  muscular  coat  (Wilks  and  Moxon),  or  if  large  they  are  dilatations 
of  the  pouches  of  the  colon.* 

The  colon  is  sometimes  much  lengthened.  But  little  weight  can  be 
attached  to  this  anomaly,  as  there  is  a  difference  in  the  length  of  the 
colon  in  different  nations  and  individuals,  depending  upon  the  charac- 
ter of  the  food,  being  longer  in  those  who  eat  largely  of  vegetable 
food.^ 

The  mucous  membrane  is  normal  or  hyperffimic,  or  is  in  various  stages 
of  chronic  catarrh.  Proctitis  may  exist  with  follicular  ulcers ;  ulcers 
form  in  the  caecum,  sigmoid  flexure,  and  in  the  bends  of  the  colon ;  per- 
forations and  peritonitis  rarely  occur.  Chronic  peritonitis  has  resulted 
from  the  stretching  of  the  bowel  from  retained  and  hardened  feces; 
adhesions  may  form  which  ultimately  cause  death  by  obstructing  the 
canal.  The  walls  of  the  intestines  are  in  long-standing  cases  much 
thinned.  There  are  many  reasons  to  believe  that  fatty  degeneration  of 
the  smooth  muscular  fibre  takes  place,  in  consequence  of  which  it  loses 
its  contractile  power  and  atrophies.  This  lesion  is  most  common  in 
advanced  life,  and  accompanies  fatty  accumulation  and  degeneration 
elsewhere.  Its  results  would  be  constipation,  distension  of  the  bowel 
with  gas,  and  sometimes  symptoms  of  intestinal  obstruction.^  A  thinned 
and  dilated  bowel  may  easily  be  lacerated  under  unusual  stimulation,  as 
from  a  purgative.  In  a  case  recently  seen  by  the  writer  such  an  accident, 
rupture  of  the  colon  and  death  from  peritonitis,  occurred  from  the  effects 
of  an  active  purge  taken  to  bring  on  abortion.  Hypertrophy  of  the 
wall,  especially  of  the  muscular  coat,  coexists  with  dilatation,  and  is 
most  common  in  the  upper  part  of  the  rectum  and  sigmoid  flexure.  It 
is  caused  by  overwork  in  expelling  fecal  accumulations.  The  walls 
never  become  as  much  thickened  as  in  constipation  from  organic 
stricture. 

Collections  of  fecal  matter  may  be  found  in  any  portion  of  the  colon, 
but  more  frequently  in  the  rectum,  sigmoid  flexure,  descending  or  trans- 

*  Dupleix,  Le  Progrls  medicale,  Paris,  1 877,  tome  v.  p.  9o3. 

'  Peacock,  "  Fatal  Constipation,  with  Excessive  Dilatation  of  the  Colon,"  Tr.  Path,  Soe, 
London,  vol.  xxiii.  p.  104. 

•''  Lewitt,  Chicago  Med.  Joum.,  vol,  xxiv.,  1867,  p.  359. 

*  Gay,  "Sacculated  Colon,  Prolonged  Constipation,"  Tr.  Path.  Soc.  London,  vol.  v.  p. 
174. 

*  Ziemssen'a  Cydopauiia,  vol.  vii.  p.  606. 

*  Cases  are  recorded  of  death  with  symptoms  of  intestinal  obstruction  in  which  no 
lesion  was  found  beyond  a  dilated  colon ;  as,  for  example,  in  British  Medical  Journal, 
April,  1879,  p.  021. 
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verse  colon,  or  csecum.  They  lie  within  the  intestinal  tube,  partly  or 
wholly  occluding  it,  or  within  lateral  pouches,  forming  tumors  which  are 
sometimes  quite  large.  In  this  last  form  there  is  no  obstacle  to  the  free 
passage  of  feces  along  the  canal.  Fecal  accumulations  occur  as  small 
round,  oval,  or  irregularly-shaped  lumps  (scybalse),  and  are  often  covered 
with  layers  of  transparent  semi-fluid  mucus,  puriform  mucus,  or  mucus 
in  filaments.  The  small  concretions  vary  in  density ;  they  may  be  so 
hard  as  to  resist  the  knife,  and  may  be  mistaken  for  gall-stones;  larger 
masses,  semi-solid  or  solid,  are  most  commonly  seen  in  the  rectum  and 
sigmoid  flexure.  Here  the  collection  may  reach  an  immense  size.  In 
one  case  fifteen  quarts  of  semi-solid,  greenish-colored  fecal  matter  were 
removed  at  the  autopsy.^  In  two  other  cases  the  weight  of  the  feces 
found  in  the  bowel  was  thirteen  and  a  half^  and  twenty-six  pounds^ 
respectively.  The  whole  colon  from  the  anus  to  the  caecum  may  be 
filled  with  such  a  mass,  as  in  a  case  mentioned  by  Bristowe,  where  the 
colon  "  was  completely  full  of  semi-solid  olive-green  colored  feces.  The 
small  intestines  were  also  considerably  distended,  ....  and  were  filled 
throughout  with  semi-fluid  olive-green  contents."  * 

The  color  of  these  collections  is  black,  reddish,  deep  green,  or  yellow. 
In  composition  the  scybalse,  concretions,  and  larger  masses  consist  of  fecal 
matter,  with  unaltered  vegetable  fibre;  they  may  be  composed  partly  of 
skins  of  grapes,  cherry-stones,  biliary  calculi,  hair,  woody  fibre,  magnesia, 
or  other  foreign  substances.  Where  fecal  concretions  long  remain  in  the 
intestine  they  acquire  a  hardness  like  stone,  and  can  with  the  microscope 
only  be  distinguished  from  mineral  matter.^  Hemorrhoidal  tumors,  anal 
fissures,  perirectal  abscesses,  fistulae  communicating  externally  or  with 
the  gut,  are  found  in  connection  with  constipation.  Abscess  of  the  iliac 
fossa  has  been  observed  in  the  same  relationship.^ 

Symptoms. — In  persons  who  have  a  daily  movement  an  occasional 
interruption  of  two  to  four  days  may  take  place  without  local  or  general 
signs  of  inconvenience.  It  is  often  asserted  by  patients  that  one  day's 
omission  induces  suffering,  and  recourse  is  immediately  had  to  laxatives. 
This  may  be  justified  sometimes,  but  in  the  majority  of  cases  no  actual 
suffering  follows  a  very  rare  and  short  constipation.^  If,  however,  symp- 
toms do  occur  after  a  constipation  of  one  to  three  days,  there  is  a  sense 
of  fulness  and  heat  about  the  rectum  which  is  greater  after  stool ;  when 
the  bowels  are  moved,  it  is  with  effort  (provided  that  no  enema  or  pur- 
gative has  been  taken),  and  the  bulk  of  the  expelled  mass  is  much  greater 
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*  Peacock,  Tr.  Path.  Soc.  London,  vol.  xxiii.  p.  104. 
^  Lamazurier,  Archives  generules,  Paris,  1824,  t.  iv.  p.  410. 
^  Chelius,  Heidelberg  Med.  Ann.,  1838,  vol.  iv.  p.  55. 

*  Bristowe,  "  Diseases  of  Intestines  and  Peritoneum,"  TToocfs  Library,  New  York, 
1879,  p.  21. 

^  A  remarkable  case  is  recorded  (Didionvaire  de  Medecine,  Paris,  1834,  t.  viii.  p.  435) 
in  which  an  ulcerating  cancer  of  the  fundus  of  tlie  uterus  had  opened  communication  and 
formed  adhesions  with  the  small  intestine,  from  whence  the  feces  passed  into  the  uterus 
and  out  through  the  vagina.  The  large  intestine,  totally  occluded,  contained  petrified 
fecal  matter. 

^  Richet,  "Abscess  of  Iliac  Fossa,"  Revue  de  Therapeutigue  midico-chirurgieale,  187 G, 
p.  563. 

'  Some  ir.teresting  remarks  in  connection  with  the  idea  that  constipation  is  not  neces- 
sarily hurtful,  and  is  in  some  cases  beneficial,  may  be  found  in  a  pamphlet  by  C.  I.  Harris, 
Ls  our  Phyi^iology  of  the  Ljfirge  Ivteftine  correct,  and  is  Constipation  in  certain  cases  as  Injur- 
ious  as  is  supposed  ?  London,  1878. 
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than  usual,  being  moulded  and  hardened  from  its  longer  retention  in  the 
rectum.  The  margins  of  tlie  anus  are  tender,  and  the  unsatisfied  leeling 
after  stool  is  due  to  distension  of  tlie  hemorrhoidal  veius  and  oedema  of 
the  tissues  around  them — a  condition  which  ends  in  painful  or  bleeding 
liemorrhoids.  There  are  signs  of  impaired  digestion,  loss  of  appetite,  a 
coated  tongue,  oppression  after  eating  and  flatulence,  and  distension  of 
the  abdomen.  Headache  is  apt  to  be  present,  with  flushing  of  the  face 
and  general  discomfort  or  irritability  of  temper.  These  phenomena  may- 
all  disappear  within  two  or  three  days  by  a  spontaneous  stool  or  by  the 
use  of  a  purgative. 

Acute  symptoms  of  a  violent  nature  are  sometimes  developed  in  per- 
sons who  have  been  constipated  a  long  or  short  time,  in  consequence  of 
attempts  at  purgation  or  from  the  accumulation  of  indigestible  food. 
Violent  paroxysmal  pains  in  the  abdomen  and  efforts  at  stool  are  soon 
followed  by  symptoms  of  intestinal  obstruction  and  serious  collapse. 
Quick  relief  follows  a  free  movement  from  the  bowels  obtained  by  an 
enema,  or  if  not  so  relieved  the  case  may  terminate  fatally. 

A  frequent  recurrence  of  fecal  retention  from  the  causes  mentioned  will 
in  time  develop  the  constipated  habit.  Distension  of  the  rectum  increases 
its  capacity  and  destroys  its  sensibility  and  expulsive  power.  The  colon 
above  the  point  of  stoppage  is  distended  with  gas  and  weakened.  The 
bowels  are  rarely  moved  spontaneously,  and  finally  are  never  emptied 
without  artificial  aid.  The  literature  of  medicine  contains  many  extra- 
ordinary records  of  prolonged  fecal  retention,  ranging  from  a  few  weeks 
to  many  months.^ 

The  evacuations  in  chronic  constipation  are  harder  and  more  dry  than 
they  should  be ;  they  are  passed  in  masses  of  various  sizes,  and  in  color 
are  brown,  black,  dark-green,  or  yellow.  Sometimes  a  coating  of  mucus 
is  on  the  outside,  and  sometimes  streaks  of  blood,  or  tliere  is  an  intimate 
admixture  of  mucus,  giving  a  slimy,  gelatinous  appearance  to  the  mass. 
Semi-digested  food,  as  partly-altered  milk,  meat,  or  vegetable  matter,  is 
seen,  and  quite  frequently  there  is  an  intercurrent  diarrhoea  which  alter- 
nates with  costiveness. 

The  local  symj)toms  about  the  pelvis  and  anal  opening  and  in  the  lower 
extremities  come  from  the  pressure  of  accumulations  of  feces.  Thus,  com- 
pression of  the  iliac  veins  delays  circulation  in  the  lower  extremities;  cold 
feet  or  oedema  of  the  feet  and  ankles  and  varicose  veius  follow.  If  the 
pressure  is  on  the  ilio-hypogastric  and  ilio-inguinal  nerves,  there  are  neur- 
algic pains  in  the  groin  and  over  the  crest  of  the  ilium.  The  sciatic  and 
crural  nerves  may  be  tlie  seats  of  pain.  Varicocele  is  the  effect  of  weight 
uj)on  the  spermatic  veins.  Erections  and  seminal  emissions  in  men  follow 
pressure  on  the  pubic  veins  and  prostatic  portion  of  the  urethra.  Reten- 
tion of  urine  also  may  come  from  the  latter  cause.  If  the  kidneys  and 
ureters  are  compressed  by  fecal  tumors  in  the  descending  or  transverse 

*  Am.  Joum.  Med.  ScL,  Philada.,  1846,  p.  260  (three  months  and  twenty-two  days); 
Kenaudin,  Diet,  des  Sci.  med.,  t.  vi.  p.  257  (four  months);  Strong,  Am.  Joum.  Med.  ScL, 
Oct.,  1874,  p.  440  (eight  months  and  sixteen  days) ;  Valentin,  Bull,  dea  Sci.  mid.,  t.  x. 

17,  74  (nine  months) ;  Staniland,  London  Med.  Gnz.,  vol.  xi.  p.  245  (seven  months);  Duft- 
In  Hosp.  Reports,  vol.  iv.  p.  303  (eight  months) ;  Inman,  Half- Yearly  AIM.  Med.  Sci.,  vol. 
xxxi.  p.  275  (two  years);  Devilliers,  Joum.  de  Med.,  1750,  t.  iv.  p.  257  (two  years);  J. 
Chalmers,  Med.  Gaz.,  London,  1843,  vol.  xxi.  p.  20  (tliree  years) ;  Philada.  Med.  Museum, 
1805,  vol.  i.  p.  304  (fourteen  years). 
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colon,  Dephritic  pain,  albuminuria,  or  retraction  of  the  testicle,  with  delay 
in  the  escape  of  urine,  may  happen.  Icterus  and  its  consequences  are 
owing  to  pressure  on  the  common  bile-duct ;  the  liver  and  other  organs 
may  be  displaced  and  the  aortic  circulation  obstructed  by  fecal  compres- 
sion. In  women  the  retention  of  fecal  matter  in  the  rectum  is  the  source 
of  special  symptoms ;  it  contributes  largely  to  the  occurrence  of  cervical 
anti-flexion  in  the  soft,  pliable,  growing  uterus  of  girlhood  (Thomas),  and 
unites  with  retroversion  in  women  who  have  borne  children  to  produce 
great  suffering. 

An  unnatural  state  of  the  digestive  system,  as  a  cause  or  result,  is  the 
invariable  accompaniment  of  chronic  constipation.  The  appetite  is  want- 
ing ;  the  tongue  is  coated,  and  may  be  pale,  soft,  and  indented  by  the 
the  teeth.  Distress  follows  eating ;  the  abdomen  is  distended  with  gas 
and  is  hard ;  all  the  evidences  of  gastric  or  intestinal  indigestion  may  be 
found.  Nutrition  is  imperfect,  as  is  shown  in  loss  of  flesh  and  in  the 
signs  of  functional  disorder  to  be  next  described. 

The  nervous  system  is  soon  deranged ;  sleep  is  unrefreshing,  restless, 
and  disturbed  by  dreams.  There  are  headache  and  mental  and  physical 
indolence.  The  patient  speaks  of  being  giddy,  faint,  and  nervous.  Dis- 
turbance of  vision  (muscse  volitantes),  of  hearing  (tinnitus  aurium),  and 
alarming  attacks  of  dyspnoea  and  cardlalgia  may  occur.^  Heart-palpita- 
tions and  profuse  perspirations  are  the  eflect  of  excitement  or  effort  of  any 
kind.  Chilliness  or  violent  chills  can  be  traced  to  this  cause  also.  In 
Avomen  hysteria,  disturbed  menses,  ansemia,  and  chlorosis  accompany 
constipation. 

Nervous  symptoms, are  very  common  in  the  young,  and  it  is  doubtful 
whether  they  are  consequences  of  constipation  or  whether  they  form  a 
})art  of  a  general  state  of  malnutrition  and  ansemia.  Hypochondria  is 
undoubtedly  closely  connected  with  the  constipated  habit,  and  the  failure 
to  secure  a  dally  movement  becomes  the  subject  of  unceasing  thought  and 
anxiety.  Hallucinations  and  sudden  loss  of  consciousness,  aphasia,^  and 
delirium,  have  been  found  to  depend  upon  fecal  accumulation.^  The  ab- 
sorption of  fluids  and  gases  from  too-long-retained  and  decomposing  feces 
may  explain  such  cases.  The  nerve-centres  soon  show  the  effect  of  the 
supply  of  altered  or  contaminated  blood ."^  It  Is  probable  that  the  marked 
nervous  symptoms  are  more  due  to  this  cause  than  to  reflex  influences. 

A  coincidence  exists  between  dislocation  of  the  colon  and  various  states 
of  mental  disturbance.  Ten  cases  of  suicide  were  seen  by  Votsch  in  which 
there  were  displacements  of  the  colon.  Laudenberger  of -Stuttgart  found 
that  in  ninety-four  autopsies  of  insane  persons  there  were  anomalies  of 
position  of  the  transverse  colon  in  one-seventh  of  the  number  (Votsch). 

Fever  is  not  infrequently  due  to  constipation.  During  the  course  of 
typhoid  and  other  fevers  an  unusual  elevation  of  temperature  is  often 

^  C.  C.  Melhose,  HvfelancPs  Journal,  1841,  xcii.,  Stucli  iv.  p.  105. 

'  Mattel,  "Aphasia  cured  by  relieving  Constipation,"  Bull.  de.  VAcad.  de  Med.,  Paris, 
t.  XXX.,  1864-65,  p.  870. 

^  Pulitzer,  Wien.  med.  Pres^s^e,  1866,  x.  p.  439.  Case.— A  man  set.  42,  with  sleeplessness, 
liypochondriasis,  liallucinations,  and  one  attack  of  sudden  loss  of  consciousness;  symp- 
toms relieved  by  removing  a  large  quantity  of  fetid  fecal  matter  from  bowels.  Also 
Dujardin-lieaumetz,  serious  nervous  svmptoms  due  to  constipation  {Bulletin  de  Tfierap.^ 
Paris,  t.  89,  1875,  p.  179). 

*  Bell,  Lancet,  London,  1880,  i.  243-283. 
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ti-aced  to  a  neglect  to  have  the  bowels  emptied.  But  very  high  temper- 
ature sometimes  depends  upon  constipation  alone,  and  is  at  once  reduced 
by  removing  the  cause.  This  may  occur  in  the  course  of  chronic  dis- 
eases or  in  health,  especially  in  children.*  The  temperature  rises  from 
normal  to  104°  F.,  and  even  higher,  and  immediately  drops  to  normal 
when  the  bowels  are  moved.  When  a  sudden  rise  in  temperature  comes 
with  acute  constipation,  the  influence  must  be  a  reflected  one  from  the 
mucous  surface  to  the  heat-centre. 

The  urine  is  dark-colored  and  scanty,  loaded  often  with  urates,  or  it 
may  be  limpid  and  of  a  very  low  specific  gravity.  The  escape  from  the 
bladder  and  through  the  ureters  may  be  obstructed  by  compression,  as 
already  mentioned.  Suppression  of  urine  has  occurred,  and  been  relieved 
by  removing  large  fecal  collections.^  In  women  catamenial  irregularity 
and  dysuria  are  generally  associated  with  constipation.  Disturbances  in 
pelvic  circulation  and  local  pressure  of  a  distended  rectum  explain  tliese 
conditions. 

The  skin  is  often  parched,  sallow,  and  is  sometimes  covered  with  erup- 
tions, as  acne,  psoriasis,  eczema,  erythema,  or  prurigo.  Injuries,  wounds, 
and  cracks  of  the  skin  heal  slowly. 

Eesults  and  Complications. — The  lateral  pouches  of  the  colon, 
most  commonly  at  the  sigmoid  flexure,  become  distended,  and  deeper 
pouches  are  formed,  where  fecal  matter  is  retained.^  This  need  not  inter- 
fere with  the  regular  daily  movements.  Fecal  tumors  are  thus  formed, 
the  nature  of  which  is  often  not  recognized.  The  colon  may  be  dis- 
tended so  as  to  fill  a  large  part  of  the  abdomen.  The  pressure  of  hard- 
ened feces  brings  about  ulceration  of  the  raucous  membrane,  perforation 
and  extravasation  of  the  contents  into  the  abdominal  cavity,  with  fatal 
peritonitis.  Abscesses  in  the  perirectal  tissues,  with  fistulae,'*  anal  fissures, 
hemorrhoids,  prolapse  of  the  rectum,  varices  of  the  prostate  gland  and 
bladder,  owe  their  origin  to  fecal  collections,  especially  in  advanced  life. 

Intussusception  has  been  attributed  to  the  weight  of  a  mass  of  feces. 
Typhlitis  and  perityphlitis  may  come  from  retention  in  the  caecum. 
Pressure  upon  the  viscera  brings  about  derangements  in  their  functions, 
many  of  which  have  already  been  described.  From  straining  at  stool  a 
liernia,  haemoptysis,  or  cerebral  hemorrhage  may  happen.  Cases  have 
been  reported  of  death  from  rupture  of  an  aneurism  of  the  aorta  w^hile 
at  stool,  and  J.  F.  Hartigan  met  with  a  case  of  spontaneous  rupture  of 
the  aorta,  where  the  vessel  was  apparently  but  little  diseased,  occurring 
in  a  man  aged  sixty  during  the  act  of  defecation.* 

*  F.  Barnes,  "  On  the  Pyrexial  Effects  of  Constipation,"  Med.  Press  and  Circular,  1879, 
N.  S.  xxviii.  p.  477.  Also,  C.  H.  Jones,  Lancet,  London,  1879,  ii.  p.  229 — a  case  in  which 
there  was  a  temperature  of  104.1°,  pulse  180°,  and  delirium  due  to  scybalae  in  bowel ; 
Cabot  and  Warren,  "High  Temperature  from  Constipation,"  Boston  Med.  and  Surg. 
Joum.,  1880,  ciii.  p.  1571. 

'  Barnwell,  Cincin.  Med.  News,  1875,  vol.  viii.  p.  353 — female  set.  45.  Had  no  move- 
ment for  five  days;  suffered  with  tympanites;  severe  pain  in  right  iliac  region,  witli 
persistent  vomiting  ;  tumor  in  same  region  ;  complete  suppression  of  urine.  At  the  end 
fifth  day  passed  large  quantity  of  apple-peelings  and  fecal  matter.  Return  of  How  of 
urine ;  passed  two  gallons  in  ten  hours. 

»  Long,  Med.  Times  and  GazeUe,  1856,  vol.  ii.  p.  286. 

*  Bannerot,  C,  Du,  Phlegmon  pelvi-reelai  in/erieure  el  de  la  Fistxde  de  VAnus  consicutive 
eausies  par  la  Constipation,  Paris,  1880. 

*  Hartigan,  Tr.  Med.  Soc.  District  of  Columbia,  vol.  i.  No.  3,  1874,  p.  55.  See  also  same 
number  for  a  \aluable  paper  on  spontaneous  rupture  of  aorta,  by  J.  J.  Woodward. 
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The  effects  upon  the  general  system  are  those  connected  with  mahiutri- 
tion.  The  health  may  be  profoundly  altered  and  death  occur  from  second- 
ary diseases.  Many  general  symptoms  are  due  to  the  retention  in  tJie 
blood  of  excrementitious  matters  or  to  their  reabsorption.^ 

Diagnosis. — The  diagnosis  of  constipation  is  not  difficult  except  in 
hysterical  women,  who  select  this  as  one  of  their  subjects  of  deception. 
Primary  must  be  distinguished  from  secondary  constipation,  the  last  being 
a  symptom  of  some  general  or  local  disease.  The  history  of  the  case  and 
the  predominating  symptoms  will  be  guides  to  a  decision,  but  constipation 
should  be  regarded  as  a  symptom  until  it  is  proved  to  be  otherwise.  The 
tendency  is  to  look  upon  it  and  to  treat  it  as  a  distinct  malady ;  important 
organic  changes  elsewhere  may  thus  be  overlooked.  Simple  habitual 
constipation  may  be  mistaken  for  constipation  due  to  lesions  in  the  wall 
of  the  intestine  or  to  closure  from  the  external  pressure  of  tumors. 

Slowly-developed  symptoms  of  obstruction  may  come  from  polypoid 
growths  or  benign  tumors  in  the  rectum,  colon,  caecum,  duodenum,  and 
ileum.  They  are  usually  found  in  the  rectum.  The  diagnosis  can  only 
be  made  w^hen  the  growth  is  in  the  rectum  or  when  the  tumor  is  expelled 
from  the  bowel.  Cancerous  obstruction  is  accompanied  by  cachectic 
changes,  by  the  presence  of  an  abdominal  or  rectal  tumor,  the  passage 
of  blood  and  mucus,  and  violent  rectal  or  abdominal  pain.  Primary 
cancer  in  the  small  intestine  appears  in  the  form  of  lymphoma;  it 
readily  ulcerates,  and  rather  widens  than  narrows  the  channel  of  the 
bowel.^ 

Stricture  of  the  bowel  is  most  commonly  found  low  down  in  the  rec- 
tum or  sigmoid  flexure,  within  reach  of  the  finger  or  exploring  bougie. 
If  high  up,  it  can  only  be  diagnosed  by  exclusion  and  by  its  slow  pro- 
gression from  bad  to  worse.  Syphilis  or  dysentery  has  nearly  always  pre- 
ceded the  development  of  stricture. 

Tumors  in  the  abdomen  or  pelvis  compress  the  colon,  and  while  they 
are  small  they  may  be  overlooked ;  sooner  or  later  they  grow  so  as  to  be 
recognized. 

The  presence  of  gall-stones  as  obstructions  may  not  be  detected  until 
they  are  passed.  The  previous  occurrence  of  attacks  of  hepatic  colic, 
followed  by  jaundice,  gives  rise  to  the  suspicion  that  gall-stones  are  in 
the  intestine  if  they  have  been  carefully  looked  for  in  the  stool  but  never 
found.^  Enteroliths  give  no  indication  by  which  they  could  be  known 
to  be  in  the  bowel. 

All  forms  of  constipation  from  organic  modification  of  the  walls  grow 
worse  and  have  no  remissions ;  some  rapidly  progress  toward  a  fatal  ter- 
mination. Simple  constipation  is  subject  to  improvement  and  relapses  due 
to  the  character  of  the  food,  climate,  exercise,  etc.  The  etiology  is  an 
important  guide. 

Stercoral  tumors  may  be  known  by  their  position  and  character  as 

^  Sterk,  "Ueber  den  schudliclien  einfluss  der  chronischen  Stuhlverhatten  auf  den 
Gesamnr  organismus,"  Wien.  med.  Presse,  xxii.,  1881,  p.  330  et  seq. 

2  Wilks  and  Moxon,  Path.  Anal.,  Philada.,  1875.  p.  417. 

'  In  a  case  seen  by  the  author  three  separate  attacks  of  typhlitis  occurred  in  a  young 
woman  suffering  from  chronic  constipation.  After  the  last  attack  slie  passed  from  the 
bowel  several  dark,  irregularly-shaped  concretions.  The  largest  of  these  was  a  gall- 
stone covered  with  fecal  matter.  Since  this  time — two  years  ago — there  has  been  no 
recurrence  of  inflammation  and  the  constipation  is  much  better. 
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ascertained  by  physical  examinations  and  by  their  history.  They  anj 
found  in  the  iliac,  lumbar,  or  hypochondric  regions,  and  sometimes  in 
other  parts  of  the  abdomen.  The  most  common  seat  is  in  the  sigmoid 
flexure  and  descending  colon.  They  are  nodulated,  movable,  painless, 
can  be  made  to  change  shape  or  are  indented  by  pressure,  and  have  a 
doughy  feel.  Exploration  of  the  rectum,  by  detecting  impaction,  will 
make  tlie  diagnosis  clear  when  the  obstruction  is  low  down.  The  disten- 
sion of  the  abdomen  above  the  point  of  obstruction  is  limited  at  first  to 
the  region  of  the  colon ;  but  if  the  colon  is  much  dilated  with  gas  or  is 
displaced,  the  enlargement  becomes  more  central  and  more  general.  On 
percussion  the  sound  is  of  a  dull  tympanitic  quality,  and  never  absolutely 
dull  even  in  cases  of  great  fecal  accumulation.^ 

Fecal  tumors^  are  preceded  by  habitual  constipation,  and  are  most 
common  in  elderly  people;  they  are  changed  in  position  and  size  or  made 
to  disappear  by  cathartics  or  rectal  injections.  Persistent  treatment  will 
bring  away  scybalae  which  by  their  color  and  consistence  show  that  they 
have  long  been  in  the  canal.  But  the  free  movement  of  the  bowels  and 
the  non-disappearance  of  the  tumors  are  no  proof  that  they  are  not  fecal. 

Fecal  accumulations  have  been  mistaken  for  ovarian  tumoi-s,^  cancerous 
tumors  of  the  mesentery,  uterine  fibroids,  and  retro-uterine  haematocele. 
Fecal  tumors  in  the  transverse  colon  have  been  taken  for  enlargement 
of  the  liver  and  spleen.  In  one  instance  obstruction  of  the  bowel  from 
fecal  impaction  was  supposed  to  be  a  strangulated  gut  in  a  patient  suffer- 
ing from  hernia:  an  operation  was  performed,  the  patient  dying  in  sixteen 
hours  afterward.^  Ovarian  tumors  in  their  early  stages  are  sometimes 
thought  to  be  fecal.^ 

Fecal  impaction  in  the  rectum,  with  ulceration  and  bloody  and  mucous 
stools,  may  for  a  time  be  called  cancerous  ulceration.  Sacculated  scybalae 
cannot  be  distinguished  from  submucous  tumoi'S  even  by  the  hand 
pressing  on  them  in  the  rectum.^ 

The  history  of  each  individual  case,  a  full  knowledge  of  etiological 
factors,  and  a  careful  physical  examination  will  in  most  instances  lead  to 
a  proper  diagnosis. 

Prognosis. — The  result  of  treatment  depends  upon  the  age.  Although 
in  infancy  constipation  is  very  common,  cure  is  the  usual  result  where  a 
mixed  diet  begins  to  be  taken  in  childhood.  At  from  one  to  fourteen 
years  of  age  regular  movements  can  usually  be  secured,  unless  there  is  a 
radical  defect  in  the  organization  of  the  child.  In  young  girls  at  puberty 
and  after,  if  constipation  once  is  established  it  is  a})t  to  become  inveterate, 
associated  as  it  is  with  imperfect  develoj^ment  and  with  uterine  displace- 
ments. In  middle  life  in  men  the  result  depends  upon  the  cause  and 
upon  attention  to  the  physician's  counsel.  If  intestinal  catarrh  or  atony 
is  the  cause,  a  persistent  subordination  of  the  life  of  the  individual  to 
the  object  in  view  will  generally  end  in  cure.    In  women  who  have  borne 

*  Case  referred  to  by  Guttmann  (Phyncal  Diagnonin,  Sydenham  ed.,  p.  360),  in  which  tlie 
Boiind  was  dull  tympanitic  over  two  large  fecal  tumors  which  weighed  when  removed  at 
the  post-mortem  six  kilogrammes  (sixteen  pounds). 

*  TumenrH  stercorale^,  Paris,  Thesis  No.  240,  1878. 

*  Jas.  Y.  Simpson,  Med.  TiineH  and  Gazette,  London,  1850,  vol.  ii.  p.  549. 

*  Thomas  Bryant,  Med.  Times  and  Gazette,  London,  vol.  i.,  1872,  p.  303. 
'  J.  B.  Brown,  Lancet,  London,  1850,  vol.  ii.  p.  48. 

*  If.  R.  Storer,  Gyncecological  Journ.,  18G9,  vol.  i.  p.  80. 
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chlldreu  the  hope  of  relief  depends  upon  the  duration  of  die  malady 
before  treatment.  It  is  a  dispiriting  task  to  attack  a  constipation  of 
many  years'  standing  in  women  with  relaxed  abdomens,  uterine  pro- 
lapsus or  retroversion,  and  general  debility.  In  old  age  the  causes  are 
generally  such  as  cannot  be  removed.  The  bowels  can  be  moved  when 
the  occasions  demand,  but  there  is  very  little  expectation  of  establishing 
a  spontaneous  habit  of  regular  fecal*  movements. 

At  every  age  and  from  whatever  cause  perseverance  and  hope  on  the 
part  of  the  patient  and  doctor  are  the  chief  elements  of  success.  In 
neglected  cases  the  worst  results  may  happen :  dilatation  of  the  colon, 
ulceration,  fecal  impaction  and  obstruction,  perforation;  or  in  milder 
cases  chronic  indigestion,  hypochondria,  etc. 

Treatment. — ^The  physician  can  render  great  service  by  giving  to 
parents  advice  which  will  prevent  constipation  in  children.  He  should 
insist  upon  the  importance  of  habits  of  regularity  in  defecation.  At  the 
period  of  puberty  in  young  girls  this  is  of  even  greater  moment,  and  no 
opportunity  should  be  lost  for  pointing  out  the  danger  of  neglect.  As 
a  prophylactic  measure  in  adults  counsel  should  be  given  suited  to  the 
occupation.  To  persons  leading  sedentary  lives  the  necessity  of  exercise 
ought  to  be  made  clear.  In  the  trades  little  can  be  done,  but  in  the  case 
of  literary  men  and  those  wlio  read  or  write  for  many  hours  prevention 
is  easier  than  cure.  Daily  exercise,  walking  or  riding,  frequent  bathing 
with  active  sponging  and  friction  of  the  surface,  especially  over  the  abdo- 
men, will  be  of  much  service.  Avoiding  constrained  positions  where 
])ressure  is  brought  to  bear  upon  the  abdomen,  as  in  bending  forward  to 
write,  is  quite  an  important  item.  Among  ignorant  people  advice  of  this 
kind  is  rarely  attended  to,  but  even  here  the  doctrine  of  regularity  should 
never  cease  to  be  preached.  Active  business-men,  especially  young  men, 
need  emphatic  teaching.  They  cannot  plead  ignorance  for  the  habitual 
and  persistent  neglect  of  tlie  simplest  rules  of  health  of  which  they  are 
in  this  country  so  often  guilty.  The  symptoms  of  indigestion  which  are 
precursors  of  constipation  should  receive  due  attention,  and  a  mode  of 
life  and  dietary  suited  to  a  complete  digestion  of  the  food  will  favor  the 
timely  and  proper  expulsion  of  waste  matter. 

Acute  constipation  in  a  previously  healthy  person,  lasting  for  one  to 
three  days,  does  better  without  interference.  No  harm  attends  temporary 
inaction  of  the  bowel,  and  if  a  spontaneous  stool  takes  place  at  the  end 
of  this  time  it  is  a  sign  of  a  healthful  and  vigorous  condition.  Aftcir 
this  the  normal  regularity  is  restored.  The  habitual  clearing  out  of  the 
bowel  by  a  purgative  pill  or  dose  of  mineral  water  whenever  such  a  state 
of  matters  occurs  creates  the  necessity  for  the  interference.  The  man 
who  never  lets  himself  go  over  a  day  without  an  action  is  miserable  if 
he  misses  his  purgative  and  its  effects. 

In  the  onset  of  acute  diseases  the  custom  of  giving  a  preliminary  pur- 
gative is  generally  unnecessary,  often  injurious.  It  disturbs  the  rest 
which  such  cases  need  ;  it  ])roduces  exhaustion  in  some  diseases,  as  pneu- 
monia, pleurisy,  and  rheumatism ;  it  irritates  the  mucous  membrane  when 
irritation  involves  danger,  as  in  intestinal  catarrh  and  typhoid  fever. 

When  it  is  desirable  to  empty  the  bowel  in  acute  constipation  a  warm- 
water  enema  for  adults  and  children  is  the  best  means.  When  a  laxativo 
is  necessary  in  case  of  a  failure  of  the  enema,  one  mild  in  its  operation 
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should  be  chosen — a  compound  rhubarb  pill,  one  to  five  grains  of  calo- 
mel, a  teaspoonful  of  Rochelle  salts,  or  half  a  bottle  to  a  bottle  of  the 
solution  of  the  citrate  of  magnesia  or  the  tartro-citrate  of  sodium.  For 
children  calomel,  in  doses  of  one-third  of  a  grain  to  one  grain,  is  one  of 
the  most  certain  and  least  objectionable.  One  grain  of  powdered  rhubarb 
can  be  added  to  this  for  a  more  active  effect. 

Under  such  circumstances  as  a  blocking  up  of  the  bowel  with  a  mass 
of  partially  digested  or  undigested  food,  fruit-stones,  skins,  or  other  for- 
eign bodies,  where  the  symptoms  are  violent  pain,  tympanites,  and  vom- 
iting, the  best  method  is  to  give  large  enemata  of  warm  water  through 
a  long  rectal  tube  passed  as  high  up  as  possible,  and  to  administer  calo- 
mel in  doses  of  one  to  three  grains,  repeated  every  two  to  three  hours 
until  the  bowels  are  moved.  Cold  can  be  applied  to  the  abdomen  to 
diminish  tympanites  and  prevent  inflammation.  Should  the  constipation 
not  yield  and  the  pain,  vomiting,  and  tympanites  augment,  the  case 
will  then  be  considered  one  of  intestinal  obstruction,  and  be  treated 
as  such. 

When  called  upon  to  treat  chronic  constipation,  the  physician  should 
remember  that  it  is  not  the  symptom,  but  its  causes,  to  which  he  should 
direct  attention.  Constipation  is  so  often  a  symptom,  a  complication,  of 
other  diseased  states  that  its  management  is  a  matter  of  secondary  import- 
ance. Moreover,  its  causes  are  so  peculiar  to  the  individual  and  depend 
upon  so  many  variable  habits  of  life  that  each  case  asks  for  special  study. 
The  cure  is  only  to  be  found  by  learning  the  particular  cause — the  habit 
of  neglect,  hurried  eating,  the  use  of  aperients,  uterine  displacement,  or 
any  of  the  many  causes  enumerated. 

The  digestion  and  all  that  concerns  it  is  of  primary  importance,  and 
to  it  attention  should  be  at  once  directed.  The  stomach  and  intestinal 
digestion  should  be  examined  separately,  and  the  relative  power  to  digest 
different  articles  of  food  determined.  A  diet,  then,  should  be  selected,  not 
with  a  view  to  correcting  the  constipation,  but  as  to  its  suitability  to  the 
digestive  capacity  of  the  patient.  No  system  of  diet  can  be  fixed  upon 
as  suited  to  every  case :  the  aim  is  to  secure  normal  digestion  and  absorp- 
tion and  normal  peristalsis.  Many  trials  may  have  to  be  made  before  a 
proper  dietary  can  be  chosen.  When  there  is  indigestion  of  fats  and 
malnutrition,  with  pale  offensive  stools  containing  much  mucus,  an 
exclusive  nitrogenous  and  easily  digestible  diet — such  as  is  advised  in 
the  article  on  Intestinal  Indigestion — should  be  prescribed.  In  con- 
stipation connected  with  membranous  enteritis  a  similar  system  of  diet 
is  proper.  The  drugs  given  should  be  those  which  aid  intestinal  diges- 
tion, and  reference  must  be  made  again  to  this  subject,  already  treated 
of.  Many  cases  of  constipation  can  only  be  cured  by  this  treatment ;  the 
routine  treatment  by  purgatives  and  a  diet  of  vegetables  and  fruits  would 
aggravate  and  not  relieve.  A  course  of  exclusive  milk  or  skim-milk 
diet,  if  persevered  in  for  some  weeks,  will  cure  cases  of  constipation  of 
this  kind  without  the  use  of  laxatives.  Of  course  a  purgative  must 
sometimes  be  given  if  enemata  fail,  but  the  least  irritating  one  should  be 
selected. 

The  mineral  waters  best  suited  to  constipation  depending  upon  intes- 
tinal catarrh  are  in  this  country  those  of  the  Rockbridge  Alum  Si)rings 
and  Capon  Springs  (Va.),  the  California  Seltzer  Springs,  and  the  milder 
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waters  of  Saratoga.  The  most  suitable  from  Europe  are  the  waters  of 
Apolliuaris,  Yichy,  Buda,  Vals,  Ems,  Salzbrunn,  Selters,  Mt.  Dor6,  aD<l 
Kissengen.  The  warm  baths  of  Virginia  (Warm  Springs,  Hot  Springs) 
are  useful  in  increasing  the  activity  of  the  skin  and  in  giving  relief  to 
the  catarrhal  state.  A  month  spent  at  the  Warm  Springs,  with  a  daily- 
bath  the  natural  heat  of  which  is  98°,  will  work  a  complete  transforma- 
tion in  the  abdominal  circulation.  This  should  be  conjoined,  of  course, 
with  a  properly-regulated  diet  and  exercise.  Another  month  spent  at 
the  Rockbridge  Alum  Springs  will  complete  the  restoration  of  the  bowel 
to  a  normal  state.  It  is  much  to  be  regretted  that  the  really  valuable 
mineral  springs  of  Virginia  lack  so  many  of  the  comforts  which  the 
invalid  requires.  In  cases  where  it  is  more  convenient  a  stay  at  the 
Arkansas  Hot  Springs  is  to  be  suggested,  and  for  obstinate  cases  of 
intestinal  catarrh  with  sluggish  circulation,  obesity,  and  gouty  tenden- 
cies these  springs  are  to  be  preferred.  A  season  at  some  of  the  mineral 
baths  of  Europe,  as  Aix-la-Chapelle,  followed  by  the  strict  regimen  of 
the  grape  cure  (as  at  Bingen,  Durkheim,  Vevay,  Montreux,  or  Meran), 
is  a  rational  mode  of  treatment  which  offers  an  almost  certain  prospect 
of  cure. 

If  the  case  is  one  of  atony  of  the  colon  due  to  impaction  of  the  rec- 
tum and  dilatation  of  the  rectum  and  colon,  without  gastric  or  intestinal 
indigestion,  a  quite  different  regimen  is  required.  The  constitution  and 
mode  of  life  are  the  guides  to  the  general  plan  to  be  folloAved.  Seden- 
tary pursuits  are  to  be  given  up  as  far  as  possi])le.  Long  vacations  and 
travel  must  be  insisted  on,  with  active  exercise  by  walking  and  riding ; 
also  cold  bathing  or  sponging,  Avith  brisk  friction  of  the  whole  body. 
Sea-bathing  is  useful  both  as  an  exercise  and  for  the  effect  upon  the  slug- 
gish peripheral  circulation,  but  the  slothful  life  at  the  seashore,  with  over- 
indulgence in  eating  and  drinking,  is  a  source  of  more  harm  than  good. 
Warm  baths,  and  cold  douches  to  the  abdomen,  compresses  of  cold  water 
or  of  alcohol,  the  cold  douche  to  the  spine  while  in  the  hot  bath,  are  all 
beneficial.  Massage  for  women,  children,  and  feeble  persons  takes  the 
place  of  exercise.  The  kneading  of  the  muscles  over  the  abdomen  can 
be  combined  advantageously  with  an  effort  to  accelerate  the  passage  of 
the  contents  of  the  colon  by  manipulation  in  the  direction  of  movement. 

The  interrupted  electrical  current,  used  for  the  purpose  of  developing 
the  feeble  abdominal  muscles,  is  a  source  of  much  advantage.^  But  to 
be  of  service  it  should  be  persevered  in  for  months,  the  patient  himself 
making  the  application  under  the  direction  of  the  physician.  In  addi- 
tion, the  introduction  of  one  insulated  electrode  into  the  rectum,  while  the 
other  is  in  contact  with  the  abdominal  muscles  or  along  the  line  of  the 
large  intestine,  has  been  advised.  The  Swedish  movement  cure  may  be 
a  useful  aid  in  some  cases.  The  movements  exercise  the  muscles  of  expul- 
sion. These  are  deep  inspiration,  flexion  and  extension  of  thighs  or 
trunk,  twisting  the  trunk,  pressure  on  the  abdomen  and  colon,  stroking 
in  the  direction  of  fecal  movement. 

In  the  relaxed  condition  of  the  abdomen  in  women  who  have  borne 

^  S.  T.  Stern,  "  Die  faradische  Behandlung  der  Obstipation  under  der  nervosen  Ente- 
ropathie,"  Cenfralblaft fur  Newenheil,  5  Jahrg.,  Mai,  1882,  p.  201 ;  also,  I.  Althaus,  "Treat- 
ment of  Obstinate  Constipation  bv  Faradization  of  the  Lowel,"  Lancet^  London,  1867, 
ii.  606. 
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children  or  in  old  persons  the  wearing  of  an  abdominal  support  some- 
times gives  help  and  comfort. 

The  best  diet  for  cases  of  atony  of  the  colon  and  rectum  is  one  which 
is  easily  digested  and  has  a  moderate  amount  of  waste,  as  a  full  colon 
will  stimulate  muscular  action.  Various  articles  are  suggested  with  a 
view  to  excite  peristalsis  by  irritation  of  the  mucous  surface,  but  as  such 
substances  are  in  themselves  insoluble  and  innutritions,  it  is  unwise  to 
resort  to  them.  The  following  list  includes  the  foods  suitable  to  such 
cases :  Fresh  vegetables,  as  spinach,  raw  or  stewed  tomatoes,  lettuce, 
kale,  salsify,  peas,  asparagus,  kohlrabi,  and  other  summer  vegetables ;  in 
winter  canned  vegetables,  if  well  prepared,  take  their  place.  Among 
fruits,  fresh  fruit  in  general,  especially  grapes,  peaches,  and  oranges ; 
dried  fruit,  as  figs,  raisins  in  small  quantity,  stewed  prunes,  and  baked 
or  stewed  apples,  can  be  tried. 

Too  much  vegetable  matter  is  harmful,  as  the  bowel  is  filled  with  an 
excess  of  waste,  much  of  which  is  undigested  food ;  the  quantity  must  be 
regulated  by  the  appe<irance  of  the  stools  and  by  the  success  of  the  regi- 
men. If  the  blockade  continues  obstinately,  the  vegetable  diet  should 
be  reduced.  The  microscope  in  many  cases  can  alone  decide  the  amount 
of  undigested  vegetable  matter.  Meats  are  all  advisable  in  moderation. 
The  least  digestible,  as  ham  and  veal,  are  to  be  avoided.  Graham-flour 
bread,  brown  bread,  or  bran  bread  are  better  than  bread  made  of  the  best 
bolted  flour.  The  first  is  more  digestible,  and  bran  bread  ^  is  thought  to 
increase  peristalsis,  but  this  is  a  doubtful  effect.  Oatmeal  well  boiled,  fine 
hominy,  corn  meal,  or  cracked  wheat  with  milk  are  pleasant  and  digest- 
ible. A  cup  of  cafe  au  kit  at  breakfast  or  before  breakfast  is  the  best 
morning  drink  ;^  it  has  a  laxative  influence.  Tea  is  thought  to  have 
the  opposite  effect.  ]\Iilk  at  breakfast  answers  well  for  those  who  take 
it  with  relish.  An  orange  on  rising  in  the  morning  is  a  pleasant 
remedy. 

Certain  drugs  are  called  for  to  aid  these  measures  in  giving  tone 
directly  or  indirectly  to  the  weakened  bowel  muscles.  Strychnia  stands 
first,  but  it  woefully  disappoints  one  who  trusts  much  in  the  theoretical 
arguments  for  its  use.  In  fact,  it  may  be  said  of  all  drugs  given  for 
constipation  that  they  stand  in  a  very  subordinate  rank  to  the  measures 
already  discussed.  They  should  be  thought  of  last,  not  first,  and  but 
little  confidence  should  be  put  in  the  vaunted  value  of  new  drugs. 
Strychnia  can  be  combined  in  ansemia  and  debility  with  the  dried  sul- 
phate or  carbonate  of  iron,  and  Avith  quinia  or  arsenic,^  or  in  feeble  diges- 
tion with  dilute  hydrochloric  acid  and  pepsin.  Belladonna  was  advised 
by  Trousseau  as  a  stimulant  to  unstriped  muscular  fibre,  and  it  can  well 
be  given  with  strychnia ;  ipecacuanha  and  atropia  are  approved  of  in  con- 
junction.* A  pill  of  ergot,  belladonna,  and  strychnia  would  answer  the 
indication  of  a  feeble  peristalsis.     DaCosta  has  suggested  giving  one  drop 

*  "The  Efficacy  of  Bran  Bread  in  relieving  Despondency  ....  dependent  on  an  Irregu- 
lar and  Ck)n8tipated  State  of  the  Bowels,"  Joum.  Merit.  ScL,  London,  1858-59,  v.  408-411. 

»  "Treatment  by  Caf6  au  Lait,"  Gaz.  den  M&lecim  prat.,  1840,  No.  4,  p.  13. 
■  Bartholow  thinks  arsenic  overcomes  constipation  when  due  to  deficient  secretion  and 
dryness  of  the  feces  {Mat.  Med.,  New  York,  1879,  p.  129). 

*  Legros  and  Onimus,  Journal  de  V Anat.  et  de  la  Phyn.,  t.  vi.  pp.  37  et  163.  Ringer  says 
one  grain  of  ipecacuanha  taken  while  fasting  each  morning  will  relieve  constipation  from 
torpor  {TUrapeuiicj*,  New  York,  1882,  p.  438). 
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of  the  fluid  extract  of  belladonna  with  compound  tincture  of  gentian  or 
cinchona  three  times  daily  after  meals.  The  sulphate  or  vakirianate  of 
zinc,  oxide  of  zinc,  extract  of  valerian  or  gentian,  capsicum,  or  black 
pepper  can  be  tried  in  pill  form  with  belladonna  and  strychnia. 

These  remedies  are  slow-acting,  and  in  the  mean  while  the  bowels  must 
be  moved  artificially,  methodically,  and  taught  to  act  at  stated  hours.  For 
this  purpose  a  small  enema  of  cool  or  cold  water  at  the  same  hour  every 
day  after  breakfast  does  well.  It  is  irrational  to  distend  the  bowel,  already 
weakened  by  distension,  with  large  enemata  of  warm  water.  Recourse 
should  not  be  had  to  this  until  all  hopes  of  effecting  a  cure  are  gone,  or 
only  as  an  occasional  remedy  in  impacted  accumulations  where  the  mass 
must  be  softened  before  it  can  be  removed.  If  the  enema  does  not  in 
time  empty  the  colon  sufficiently,  laxatives  will  have  to  be  taken  with 
some  regularity  until  the  habit  is  created.  A  tumblerful  of  water  with 
or  without  a  teaspoonful  of  salt,  or  a  tumblerful  of  any  alkaline  water 
charged  with  carbonic  acid,  taken  on  rising  in  the  morning,  may  prove 
effective.  A  tablespoonful  of  sweet  oil  at  night  acts  well  as  a  lubricator 
and  softens  the  feces.  If  these  more  simple  means  fail,  it  becomes  unfor- 
tunately necessary  to  give  a  purgative  drug :  any  one  of  this  class  can  be 
combined  with  strychnia,  belladonna,  vegetable  tonics,  and  iron.  Those 
to  be  preferred  are  aloes,  colocynth,^  and  podophyllin.  The  compound 
podophyllin  pill  or  a  pill  of  one-sixth  of  a  grain  of  belladonna  and  podo- 
phyllin at  night  or  three  times  daily,  the  pill  of  aloes  and  myrrh,  or  the 
Lady  Webster  pill,  are  well-approved  forms  of  administration.  A  com- 
pound rhubarb  pill  acts  well  if  taken  after  dinner. 

If  one  desires  to  select  a  purgative  which  will  probably  increase  the 
outflow  of  bile,  selection  can  be  made  from  the  following  drugs :  podo- 
phyllin, aloes,  rhubarb,  colchicum,  euonymin,  colocynth,  calomel,  jalap, 
sodium  sulphate,  potassium  sulphate,  cream  of  tartar;  and  among  the 
rarer  alkaloids  iridin,  sanguinarin,  physostigma,  and  juglandin.  These, 
according  to  Rutherford,  Vignal,  and  Dodds,  increase  the  secretion  of 
bile  in  fasting  animals.  Ox-gall  and  pig-gall  are  laxatives  only ;  they 
have  no  effect  on  the  liver,  but  can  be  added  to  other  purgatives  in  pill 
forms. 

Salines  largely  diluted  may  be  given  to  strong  adults :  Epsom  or 
Rochelle  salts  quite  early  in  the  morning,  a  solution  of  sulphate  of 
magnesia  with  dilute  sulphuric  acid,  to  which  dried  sulphate  of  iron 
may  be  added,  are  quite  popular ;  and  of  the  bitter  waters,  Hunyadi 
Janos,  Friedrichshall,  or  Pullna  water  serves  the  purpose.  One  grain 
of  sulphate  of  quinia  added  to  a  saline  will  increase  its  effect.  The 
milder  laxative  waters  are  to  be  preferred  to  the  bitter  waters.  The 
Saratoga  waters,  Congress,  Geyser,  Hathorn,  answer  the  purpose  taken 
early  in  the  morning,  or  among  the  European  springs  those  of  Kissen- 
gen,  Plombieres,  Marienbad,  Homburg,  Seltzer,  or  Leamington  in  Eng- 
land, are  not  too  active  in  their  effects.  In  atonic  constipation,  the  form 
now  under  consideration,  the  laxative  chalybeate  waters  are  indicated 
where  there  is  anaemia  or  debility.  These  are  represented  by  the  Colum- 
bian, Pavilion,  Eureka,  and  Excelsior  Rock  among  the  Saratoga  waters, 
and  by  the  Bedford  Springs  water. 

'  A  few  drops  of  the  Prussian  tincture  of  colocynth  several  times  daily  is  advised  by 
Ringer  {Therapeutics,  New  York,  1882,  p.  642). 
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It  is  well  to  administer  a  number  of  drugs  in  rotation  in  habitual 
constipation,  as  the  susceptibility  to  a  particular  druj^  is  lost  after  con- 
tinued use.  Increase  of  the  dose  is  the  usual  method  to  offset  this  result, 
but  it  is  irrational  to  meet  exhaustion  by  over-stimulation.  Rest  of  the 
l)art  stimulated  by  using  a  remedy  which  brings  about  the  result  in  a 
different  way  is  the  wiser  course.  The  dose  should  be  gradually  reduced, 
tempting  the  bowel  to  act  more  and  more  without  aid.  Among  the  lax- 
atives which  can  be  borne  in  mind  in  alternating  treatment  the  following 
list  includes  some  which  can  be  used  with  advantage :  the  fluid  extracts 
of  rhamnus  (buckthorn)  and  cascara  sagrado ;  alum,  which  is  called  for 
in  certain  forms  of  atony ;  sulphur  in  the  form  of  confection  or  sulphur 
with  guaiacum^  (half  a  drachm  of  each  in  powder  at  night);  the  wine  of 
colchicum  (five  drops  or  more  three  times  daily),  advantageously  used  in 
gouty  or  rheumatic  persons;  the  infusion  or  tincture  of  euonymus;  the 
tincture  of  benzoin ;  senna  in  fluid  extract  and  in  the  compound  powder 
of  liquorice. 

Infants  and  children  should  be  cured  of  constipation  without  purga- 
tives if  possible.  Attention  to  the  diet  of  the  infant,  and  close  inspection 
of  the  stools  to  see  the  effect  of  the  food  given,  will  guide  to  a  proper 
system  of  feeding.  Breast-milk  is  the  best  remedy ;  next,  a  food  which 
most  nearly  resembles  mother's  milk — cow's  milk  properly  diluted  with 
barley-water,  oatmeal-water,  or  rice-water — stands  first.  Condensed  milk, 
given  in  barley-or  oatmeal- water,  is  a  second  and  excellent  substitute  in 
cities.  Antacids  prevent  a  too  rapid  coagulation  of  the  casein  and  the 
formation  of  curdy  lumps.  Lime-water  with  milk  or  bicarbonate  of 
]>otassium  or  of  sodium  may  be  administered  with  the  food  or  before  it. 
The  quantity  of  food  must  be  lessened  until  the  child  can  digest  all  it 
takes. 

The  infant  should  be  taught  to  empty  the  bowel  at  the  same  hour  daily 
by  always  placing  it  at  this  hour  in  a  position  favorable  to  and  suggestive 
of  defecation.  Dilating  the  sphincter  at  the  same  time  with  the  soap 
suppository  or  the  small  end  of  a  Davidson's  syringe,  or  just  touching 
the  margins  of  the  anus,  will  excite  the  necessary  reflex  movement.  If 
defecation  is  painful,  examine  the  inner  edge  of  the  anus  for  small  cracks 
or  for  eczema  ani.'^  Over-stretching  the  sphincter  with  the  finger  in 
cases  of  rigid  or  spasmodic  contractions  will  sometimes  produce  perma- 
nent relief. 

In  children  the  question  of  diet  is  equally  important.  Most  cases  of 
constipation  in  them  originate  in  intestinal  catarrh  from  improper  diet 
and  over-feeding.  Strict  rules  of  diet  should  be  rigidly  enforced,  and 
each  case  receive  special  study  in  order  to  determine  upon  the  best 
dietary.  The  minutest  details  of  the  child's  life,  its  habits  and  sur- 
roundings, are  to  be  controlled  so  as  to  secure  the  best  possible  influences 
for  health.  Feeble  development  and  muscular  inertia  must  be  remedied 
by  change  of  climate  and  tonics — iron,  strychnia,  and  cod-liver  oil. 
When  other  methods  fail  to  give  early  relief,  a  purgative  may  be 
needed.  Khubarb,  magnesia,  calomel,  Friedrichshall  or  Hunyadi  water, 
given  in  milk,  the  compound  liquorice  powder,  the  compound  anise  pow- 

*  Fuller,  Lancet,  London,  April  23,  1864,  p.  459. 

'  lieu,  "  Eczematoua  Proctitis,"  Memorabilien,  iv.,  Dec.  28,  1859,  S.  190. 
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der,  are  better  than  the  more  active  cathartics.^  Habitual  administration 
of  laxatives  to  children  ought  to  be  regarded  as  a  confession  that  the 
case  is  incurable;  it  is  a  last  resort,  for  which  necessity  is  the  only 
argument. 

In  old  persons  tonics  should  be  combined  with  the  laxatives,  as 
strychnia,  iron,  quinia,  gentian  with  aloes,  colocynth,  rhubarb,  or 
podophyllin.  The  rectum  should '  always  be  examined,  as  impacted 
fecal  masses  will  often  be  found  there. 

^  The  compound  anise  powder,  a  non-officinal  preparation  in  use  in  Washington,  is  a 
convenient  form  of  administration :  heavy  calcined  magnesia,  360  grs. ;  rhubarb  pow- 
dered, 180  grs. ;  oil  of  anise,  40  minims  ;  stronger  alcohol,  one  fluidrachm.  The  bicar- 
bonate or  fluid  magnesia  is  also  a  good  preparation.  Ringer  knows  nothing  so  effectual 
iu  bringing  back  the  proper  consistence  and  yellow  color  to  the  motions  of  children  as 
podophyllin.  Dissolve  one  grain  of  the  resin  in  one  drachm  of  alcohol,  and  of  this  give 
one  or  two  drops  on  a  lump  of  sugar  twice  or  three  times  a  day  {op.  cit.j  p.  458).  Bouchut 
suggests  the  same  solution,  with  simple  syrup  as  a  menstruum. 
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Synonyms. — Entered ynia,  Tormina,  Colicodynia,  Colalgia,  Doior 
colicus,  Passio  colica,  Spasmus  intestinorum,  Ileus  spasmodicus,  Spas- 
mus ventriculi,  Neuralgia  mesenterica ;  Spasm  of  the  bowels,  Cholick  or 
Cholick  Colic,  and  Pain  in  the  Belly ;  Ger.,  Das  Banchgrimmem,  Die 
Kolik ;  Fr.j  La  colique. 

History. — Colic  is  described  by  Hippocrates.^  He  recommended  the 
use  of  emetics  and  gave  other  sound  advice  regarding  the  treatment  of 
the  affection.  Gulen^  administered  sedatives,  as  opium  and  henbane,  and 
he  advised  them  to  be  combined  with  carminatives.  4-retaeus^  speaks  of 
the  pain  of  colic  extending  to  the  back,  limbs,  and  testicles,  and  also 
states  that  when  affecting  the  sides  of  the  body  it  may  be  confounded 
with  pleurisy,  hepatitis,  or  splenitis.  Alexander*  points  out  the  differ- 
ential diagnosis  of  the  disease  and  directs  a  proper  course  of  treatment. 
Cupping,  friction  of  the  extremities,  and  dry  fomentations  were  recom- 
mended byCeLsus;^  and  internally  he  advocated  a  mixture  of  poppy, 
anise,  pepper,  etc.  Aetius^  describes  the  affection.  Serapion^  and  Avi- 
cenna®  treated  of  colic  more  clearly  than  any  previous  writers  had  done, 
and  advised  narcotics  administered  by  the  mouth  and  rectum.  Atony  of 
the  bowels  is  given  as  a  cause  of  the  disease  by  Haly  Abbas,*  and  Alsa- 
haravius  adds^*^  to  the  etiology  a  hot  intemperament,  indurated  feces,  and 
poisonous  medicines.  Rhazes^'*  directs  the  administration  of  emetics  when 
the  colic  is  due  to  indigestion. 

Nature  and  Definition. — Enteralgia  is  the  name  given  to  intestinal 
pain  which  is  independent  of  indigestion  and  of  inflammation  or  otlier 
organic  change  in  the  wall  of  the  bowel,  and  corresponds  to  gastralgia 
and  other  visceral  neuralgias.  It  involves  the  nerves  which  pass  to  the 
intestine  along  the  line  of  attachment  of  the  mesentery,  and  which  are 
derived  from  the  superior  mesenteric  plexus,  with  a  prolongation  from 
the  junction  of  the  right  pneumogastric  nerve  with  the  coeliac  plexus." 

»  De  Affect.,  xv.  *  De  Med.  Sec.,  loc.  ix. ;  iv.,  de  loc.  Affect.,  vi.  2. 

'  Morb.  Aeut.,  ii.  6;  Chron.,  ii.  8.        *  Lib.  x.  1.  *  Medicina,  Libri  octo,  iv.  14. 

«  Lib.  iii.  1,  29.  ^  iii.  32.  8  ^^^  jg^  4  9  p^ad.,  vii.  28. 

»•  Ibid.,  xvii.  2,  12.  "  Divis.  69. 

*'  The  very  extensive  distribution  of  terniinal  nerve-fil amenta  in  the  intestine  is  an 
explanation  of  the  fre^jiiency  and  severity  of  attacks  of  intestinal  pain.  "  We  may  form 
8f)me  estimate  of  the  extent  to  wliieh  the  nervous  system  of  the  intestines  is  developed 
from  the  fact  that  about  one  hundred  ganglia  belonging  to  the  submucous  and  over  two 
thousand  to  the  myenteric  plexus  are  to  be  found  in  one  square  inch  of  the  intestine  of 
the  rabbit"  (Frey,  Uistoloyy,  New  York,  1875,  p.  493). 
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The  pain  of  enteralgia  is  not  spasmodic,  and  is  not  accompanied  by 
flatulence,  borborygmi,  or  other  signs  of  indigestion  and  gaseous  disten- 
sion of  the  bowels. 

Colic,  on  the  other  hand,  applies  to  intestinal  pain  accompanied  by 
indigestion,  distension  of  the  bowel  with  gas,  or  the  contact  of  irritating 
ingesta.  The  pain  is  spasmodic,  and  is  relieved  by  the  passage  of  gas 
and  other  contents  from  the  bowel.  The  pain  is  due  to  the  local  irrita- 
tion of  the  richly-gangliated  plexus  of  nerves  seated  in  the  submucous 
layer  and  which  extends  from  the  pylorus  to  the  anus. 

At  present  enteralgia  must  be  considered  from  its  symptoms  and  from 
post-mortem  examinations  as  a  pure  neurosis  of  the  sympathetic  system. 
Opportunities  are  rarely  offered  for  studying  the  post-mortem  appear- 
ances of  the  disease,  from  the  fact  that  when  idiopathic  it  seldom  ends 
fatally.  Out  of  forty-nine  autopsies  on  patients  who  had  suffered  from 
colic  due  to  lead-poisoning,  only  one  was  found  with  any  change  of  the 
abdominal  ganglia  of  the  sympathetic.  S^goud  found  the  ganglia  and 
some  of  the  fibres  of  the  sympathetic  hypertrophied  and  indurated,^  and 
"  in  recent  times  Kussmaul  and  Maier  have  published  an  example  of 
sclerosis  of  the  coeliac  and  superior  cervical  ganglia.''^ 

The  pathology  of  enteralgia  due  to  a  vitiated  state  of  the  system,  a 
morbid  condition  of  the  tissues  of  the  intestines,  the  presence  of  irritating 
ingesta,  or  to  reflexion  from  other  organs,  differs  in  no  wise  from  a  neural- 
gia of  other  parts  arising  from  constitutional,  local,  or  reflex  causes.  Pain 
will  likewise  manifest  itself  here  in  consequence  of  deleterious  substances 
circulating  in  the  blood,  as  in  Bright's  disease,  rheumatism,  gout,  or  lead- 
poisoning.  The  terminal  nerve- fibres  of  the  intestines  are  irritated  in 
attacks  of  colic  by  substances  or  food  within  the  alimentary  canal ;  gases 
are  generated  from  the  decomposition  of  the  ingesta.  The  consequent 
dilatation  of  the  gut  produces  loss  of  tone  and  abolition  of  the  contractile 
power  of  the  muscular  coat.  Constipation  and  pain  from  pressure  exer- 
cised on  the  ueighboring  nerves  will  be  the  result. 

Obstinate  constipation,  and  even  symptoms  resembling  ileus,  may  arise 
from  a  portion  of  the  intestine  thus  distended  becoming  bent  upon  itself, 
the  sharp  angular  flexure  interrupting  or  completely  obstructing  the  pas- 
sage of  the  feces. ^ 

Etiology. — Enteralgia  may  be  either  idiopathic  or  symptomatic.  The 
causes  can  best  be  considered  by  dividing  them  into  general  and  reflex. 

Under  the  head  of  general  causes  may  be  mentioned  an  inherited  neur- 
otic temperament,  particularly  in  individuals  of  a  hypochondriacal  tend- 
ency. Females  are  far  more  apt  to  suffer  from  this  affection  than  males, 
on  account  of  their  more  impressionable  nature  and  greater  liability  to 
nervous  diseases  in  general.  Hereditary  tendencies,  overtaxing  the  men- 
tal powers  during  the  developmental  period  of  youth,  and  later  in  life 
excessive  mental  labor  and  anxiety  of  business  affairs,  are  causes.  It 
may  occur  in  the  cachexia  developed  during  the  course  of  many  chronic 
diseases,  as  diarrhoea,  rheumatism,  gout,  phthisis,  cancer,  Bright's  dis- 
ease, etc.     Various   morbid   conditions  of  the   blood   are   followed   by 

^  S^goud,  Essai  sur  la  Nevrcdgie  du  Grand  Sympathique,  Paris,  1837. 
'  M.  Kosenthal,  "  Diseases  of  the  Nervous  System,"  Wood^s  Library,  New  York,  1879, 
vol.  ii.  p.  265. 
"  F.  H.  Hamilton,  Med.  Gaz.,  New  York,  1880,  vii.  p.  3. 
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enteralgia,  as  anaemia  arising  from  prolonged  lactation,  masturbation,  or 
venereal  excesses,  and  the  presence  of  various  blood-poisons,  as  syphilis, 
malaria,  lead,  copper,  and  arsenic.  Other  causes  are  living  in  cold,  damp 
climates,  with  sudden  changes  of  temperature  and  chilling  of  the  body. 
Persons  addicted  to  the  use  of  tobacco  or  alcohol  and  to  dissipations  of 
various  kinds  may  become  predisposed  to  enteralgia.  Idiosyncrasy  is  a 
predisposing  cause. 

Enteralgia  is  often  secondary  to  ovarian,  uterine,  or  other  distant  dis- 
ease. Also,. owing  to  intimate  sympathetic  relations,  pain  is  often  felt  in 
the  bowels  as  a  result  of  disease  situated  in  some  of  the  solid  abdominal 
viscera,  as  the  liver,  spleen,  and  pancreas.  In  the  same  way,  organic 
affections  of  the  brain  and  spinal  cord,  especially  acute  myelitis  and  spinal 
sclerosis  and  lesions  of  the  vertebral  bones,  excite  intestinal  pain.  Emo- 
tion may  also  bring  it  about.  The  application  of  cold  to  the  feet  or  catch- 
ing cold  in  general  is  followed  by  pain  which  is  due  to  reflex  influence. 

There  may  be  a  predisposition  to  colic  from  hereditary  influence  and 
the  neurotic  temperament.  A  feeble  digestion  is  a  source  of  constant 
risk.  Much  of  the  pain  occurring  in  the  course  of  dysentery,  catarrh 
of  the  bowel,  invagination,  fecal  impaction,  and  other  structural  affections 
is  of  the  nature  of  colic.  The  most  frequent  by  far  of  the  local  causes  is 
the  direct  irritation  of  the  terminal  nerve-fibrils  by  substances  within  the 
alimentary  canal  and  by  over-distension  of  the  bowel  with  contained  gas. 
Some  of  these  irritants  are  partly-digested  and  indigestible  articles  of 
food ;  food  taken  cold  or  in  excessive  quantity ;  the  decomposition  of  food 
and  consequent  distension  of  the  bowel  by  gas.  Acid  drinks  and  alcohol 
have  the  same  effect.  Constipation  with  scybalse  may  produce  colic  in 
an  otherwise  healthy  person.  A  morbid  state  of  the  intestinal  secre- 
tions, either  as  regards  quantity  or  quality,  is  said  to  have  a  like  result, 
but  this  is  a  doubtful  cause.  Foreign  bodies  within  the  canal,  as 
fruit-stones,  various  concretions,  worms,  and  gall-stones  if  of  large  size, 
may  produce  pain  during  their  passage  through  the  bowel.  Cathartic 
medicines  may  be  enumerated  as  among  the  local  causes,  and  also  various 
poisonous  drugs.  Lesions  of  any  sort  seated  in  the  intestinal  wall,  as 
ulcers  and  neoplasms,  induce  paroxysmal  pains. 

Symptoms. — The  pain  of  enteralgia  occurs  in  attacks  which  come  on 
slowly  and  continue  for  a  variable  time — some  hours  or  days.  The  pain 
is  situated  about  the  umbilicus,  and  is  relieved  by  deep  pressure,  although 
at  the  same  time  there  may  be  hypersesthesia  of  the  skin.  The  intensity 
of  suffering  ranges  from  a  dull  heavy  pain  to  one  which  is  acute  and 
lancinating.  Retraction  of  the  abdomen  is  common,  but  there  may  be 
tympanites.  No  signs  of  indigestion  may  appear,  but  eructations  of 
tasteless  gas,  or  even  borborygmi,  may  be  complained  of. 

The  duration  of  an  attack  of  enteralgia  is  variable  and  depends  to  a 
great  extent  upon  the  cause.  Usually,  when  the  symptoms  are  severe, 
the  duration  is  short.  It  may  pass  off  in  less  than  an  hour,  or  a  suc- 
cession of  paroxysms  continue  to  recur,  and  the  attack  will  be  kept  up  for 
several  days,  weeks,  or  even  a  mouth.  One  seizure  predisposes  to  another, 
and  each  is  liable  to  be  more  severe  than  its  predecessor. 

The  malady  may  end  gradually  or  as  rapidly  as  it  was  ushered  in. 
Attacks  are  often  mitigated,  or  even  terminated,  by  the  occurrence  of 
some  other  morbid  condition — by  a  profuse  sweat,  the  discharge  of  lochia, 
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the  menses,  or  some  secretion  which  has  been  checked.  The  development 
of  rheumatism  or  gout  may  relieve  it.  Attacks  often  terminate  with  vom- 
iting, belching,  and  more  especially  with  movements  of  the  bowels  and 
discharge  of  flatus.  A  free  emission  of  pale,  colorless  urine  is  sometimes 
followed  by  relief.  This  occurs  in  hysterical  cases,  and  the  disease  is  gen- 
erally accompanied  with  some  uterine  disorder  and  with  tenderness  along 
the  spine. 

The  attack  of  intestinal  colic  may  be  developed  suddenly  and  with  full 
intensity,  or  it  may  be  preceded  a  short  time,  usually  a  few  hours,  and 
rarely  much  longer,  by  prodromic  symptoms.  These  are  nausea,  a  sen- 
sation of  weight  in  the  epigastrium,  anorexia,  eructations,  tympanites, 
rumbling,  and  slight  griping  pains.  The  patient  is  irritable  and  restless, 
his  bowels  are  usually  confined,  and  urination  is  often  rendered  painful 
by  the  distended  bowels  pressing  upon  the  bladder. 

These  symptoms,  which  are  in  truth  but  a  part  of  the  attack,  being 
only  of  a  lower  grade,  increase  in  severity  and  the  pain  becomes  more 
acute  and  distinctly  paroxysmal.  It  is  of  a  sharp  cutting,  twisting,  or 
most  frequently  griping  character,  and  is  in  the  earlier  part  of  the  attack 
usually  referred  to  the  umbilicus  or  to  one  of  the  iliac  fossae,  and  some- 
times radiating  thence  in  different  directions.  Generally  it  becomes  con- 
centrated about  the  umbilicus.  The  exacerbations  of  pain  vary  in  degree 
of  severity,  in  duration,  and  in  frequency  of  recurrence,  while  the  inter- 
vals may  aiford  complete  relief  or  merely  a  remission  of  the  acute  suffer- 
ing. The  sufferer  either  lies  quietly  upon  his  abdomen  or  upon  one  side  or 
the  other,  with  his  body  bent  forward  and  thighs  flexed,  or  he  is  restless 
and  writhes  in  pain,  groaning  and  crying  out  from  the  intensity  of  suffer- 
ing. He  may  seek  relief  by  trying  a  variety  of  positions  and  by  pressure 
applied  with  the  hands  or  some  solid  object  against  the  abdomen.  Anx- 
iety and  pain  are  depicted  in  his  features.  His  face  and  extremities  are 
cool  and  covered  with  a  clammy  sweat.  The  pulse  is  small,  hard,  and 
generally  slower  than  normal.  Breathing  is  sometimes  oppressed,  as  a 
result  of  spasmodic  contraction  of  the  abdominal  and  thoracic  muscles. 
Often  the  muscles  of  the  hands,  calves  of  the  legs,  and  the  feet  are 
similarly  affected.  The  tongue  is  moist  and  as  a  rule  clean.  The  bowels 
are  constipated — at  times  so  much  so  as  to  amount  to  obstruction — or, 
again,  diarrhoea  and  tenesmus  may  be  present. 

Other  abdominal  symptoms  are  nausea  or  vomiting,  eructation  of  gas, 
and  borborygmi.  Micturition  is  at  times  urgent  and  painful,  and  the 
testicles  are  frequently  retracted. 

The  abdomen  is  occasionally  tender,  but  pressure  generally  affords 
relief.  It  is  distended  with  gas,  especially  over  the  large  bowel.  Pal- 
pation often  reveals  lumps  or  knots  situated  within  the  abdominal  walls 
and  due  to  spasmodic  contraction  of  its  muscles,  particularly  of  the  recti. 
In  thin  persons  the  constricted  and  dilated  coils  of  the  intestines  can 
also  be  distinguished  as  nodular  masses  which  rapidly  alter  in  shape  and 
position. 

The  severity  of  attacks  of  colic  varies  from  a  few  slight  griping  pains 
felt  at  intervals  to  a  seizure  of  such  intensity  that  the  patient  suffers 
agony  and  presents  symptoms  of  an  alarming  nature.  Fortunately, 
these  grave  cases  are  comparatively  seldom  observed.  In  them  the 
local  and  general  symptoms  are  aggravated.     Pain  is  more  intense  and 
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constant,  having  less  marked  intervals  of  relief,  and  the  patient  may 
pass  into  collapse,  with  a  small,  rapid,  and  wavering  pulse,  restricted 
respiration,  shivering  and  chilliness,  and  a  cool,  clammy  skin.  The 
abdomen  is  greatly  distended ;  hiccough  comes  on,  also  stercoraceous 
vomiting,  tenesmus,  and  in  the  worst  cases  involuntary  stools  and  sup- 
pression of  urine.  Nervous  symptoms  have  been  observed,  as  dizziness 
or  fainting,  and  finally  delirium  and  convulsions  may  end  the  scene. 

Varieties. — Attention  has  been  called  to  a  distinct  form  of  enteralgia 
due  to  the  effects  of  alcohol.^  It  affects  steady  drinkers,  and  is,  as  a 
rule,  met  with  only  during  the  hot  months.  The  presence  of  undigested 
food  within  the  alimentary  canal  or  exposure  to  cold  may  act  as  exciting 
causes  of  the  disease.  The  development  is  usually  gradual.  Dull  pains, 
felt  at  first  over  the  abdomen,  become  later  more  continuous  and  fixed 
about  the  epigastrium  or  umbilicus.  Sometimes  they  are  complained  of 
more  over  the  bladder.  Bilious  vomiting  and  hiccough  are  prominent 
symptoms ;  the  patient  is  thirsty,  and  the  liquids  taken  only  promote 
vomiting ;  and  the  bowels  are  constipated.  There  is  restlessness,  and 
sleep  is  obtained  with  difficulty.  Paralysis  at  times  supervenes,  and 
affects  the  lower  as  well  as  upper  extremities.  In  the  worst  cases  delir- 
ium and  even  convulsions  occur.  The  disease  nearly  always  ends  in 
recovery  in  from  three  to  ten  days.  Severe  intestinal  and  gastric  pain 
occurs  in  opium-eaters,  but  especially  in  women  who  use  morphia  in 
excess.  The  suffering  is  always  greater  when  the  opiate  is  reduced,  but 
can  only  be  cured  by  breaking  up  the  bad  habit. 

A  variety  of  colic  which  occurs  epidemically  ^  in  some  of  the  inter- 
tropical countries  has  been  studied  and  described  by  different  observers. 
It  is  known  by  various  names,  such  as  colique  seche  ;  colique  v6g6tale ; 
rachialgie  vegetal ;  colic  of  Poitou,  of  Devonshire,  of  Madrid,  of  Java, 
of  Surinam ;  colique  n^rveuse ;  endemique  des  Pays  Chauds  (Fonssa- 
grives) ;  endemic  colic,  dry  colic,  bilious  colic,  nervous  colic ;  girafy ; 
dandy,  etc.  Segoud  called  it  a  neurosis  of  the  great  sympathetic,  and 
attributed  the  disease  to  the  effect  of  cold.^  The  symptoms  resemble,  in 
many  respects,  those  of  lead  colic,  and  at  one  time  they  were  erroneously 
considered  identical  with  it.*     Thompson  and  Chisholm,*  after  an  experi- 

'^  Colica  bacchanalium,  J.  H.  Claiborne,  Med.  Monthly,  New  York,  1855,  p.  227. 

*  Colique  v^g^tale,  or  endemic  and  epidemic  colic,  did  not  escape  the  notice  of  the 
older  writers.  It  is  mentioned  by  Aretaeus ;  Paulus  ^gineta  describes  an  epidemic  of 
the  disease  which  extended  through  Italy  and  a  large  part  of  the  Roman  empire,  and  he 
states  that  attacks  were  often  followed  by  paralysis.  Franpois  Citois  gives  an  account  of 
an  epidemic  which  raged  at  Poitou  in  1616.  Monson  Smith  described  the  disease  in 
1717.  In  1724  it  appeared  in  Devonshire,  England,  and  pr&sented  the  characteristic 
symptoms  and  sequelae.  In  more  recent  times  epidemics  of  the  disease  have  occurred  in 
nearly  all  the  countries  of  Europe.  It  prevailed  in  the  northern  part  of  France  and 
in  Belgium  from  1853  to  1859,  inclusive.  It  has  likewise  visited  the  Caribbee  Isles, 
Cayenne,  Guadaloupe,  Madagascar,  India,  the  West  Indies,  some  of  the  provinces  of 
Spain,  Java,  the  west  coast  of  Africa,  the  Antilles,  Senegal,  New  Zealand,  Brazil,  and 
various  other  localities.  The  disease  occurs  in  all  seasons,  but  is  more  prevalent  in  sum- 
mer and  in  the  annmencement  of  autumn. 

'  Segoud,  EnHai  snr  It  NSvrnlgie  da  Grand  Sympaihique,  Paris,  1837. 

*  The  disease  frequently  appeared  on  board  of  French  war- vessels,  and  was  regarded 
by  Leftvre  i Recherchea  mr  lex  Cannes  de  la  Colique  s^he)  as  due  to  lead-poisoning.  lie 
asserts  that  lead  is  more  used  in  French  ships  than  in  those  of  other  nations,  and  accc)unt8 
for  its  being  epidemic  in  tropical  countries  because  a  warm  climate  aids  in  developing 
the  affection,  and  becaiise  there  men  drink  more  freely  of  water.  (See  also  Dutrouleau, 
Arch.  gen.j  1855,  "Mai  des  Europ^ens  dans  les  Pays  Chauds.") 

*  Quoted  by  Oppolzer,  Wien.  med.  Woch.,  Bd.  xvi.,  1867,  p.  724. 
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ence  with  the  disease  in  the  West  Indies,  assert  that  such  is  not  the 
case.  Epidemics  which  occurred  in  Madrid  and  several  of  the  Spanish 
provinces,  and  many  hundred  cases  witnessed  among  the  French  soldier.*^ 
by  other  observers,  were  ascertained  not  to  be  due  to  lead-poisoning. 

The  affection  is  not  accompanied  with  any  constant  lesion.  Pascal^ 
made  post-mortem  examinations  in  six  cases  and  found  the  mucous  mem- 
brane of  the  duodenum  a  little  reddened :  the  gall-bladder  contained 
thick  bile,  and  in  a  few  cases  there  was  congestion  of  the  sympathetic 
ganglia.  The  attack  is  usually  marked  by  certain  prodromic  symptoms. 
The  patient  complains  of  malaise,  loss  of  appetite,  a  load  in  the  epigas- 
trium, embarras  gastrique,  dull  pains  in  the  colon,  borborygmi,  and  cramps 
or  tingling  in  the  limbs.  For  the  first  few  days  the  bowels  generally 
move  several  times  daily.  The  stools  are  difficult,  painful,  and  of  a 
black  or  dark-green  color,  offensive  odor,  and  accompanied  with  the 
discharge  of  flatus.  As  the  disease  progresses  the  bowels  become  con- 
stipated and  the  discharge  of  gas  ceases.  After  a  few  days  the  pain  is 
more  severe  and  radiates  to  the  lumbar  region,  the  testicles,  or  the  thighs. 
It  is  seated  principally  in  the  epigastrium,  in  the  line  of  the  transverse 
colon,  or  it  may  involve  the  whole  abdomen.  Movement  aggravates  the 
pain,  while  pressure  often  relieves  it.  The  tongue  is  large,  trembling, 
and  coated  white  or  yellow ;  the  breath  is  fetid,  the  saliva  viscid,  and 
mouth  sticky.  Anorexia  is  complete ;  there  are  hiccough,  nausea,  vomit- 
ing of  undigested  food  and  mucous  or  bilious  matters,  and  constipation 
with  hard  black  stools.  The  patient  is  restless  and  sleepless.  The  abdo- 
men may  be  distended  or  retracted,  and  micturition  is  often  painful  and 
the  urine  high-colored.  The  pulse  is  generally  slower  than  in  health, 
but  becomes  accelerated  when  the  attack  is  over.  The  skin  is  pale,  the 
conjunctiva  often  stained  with  bile,  and  in  the  later  stages  oedema  of  the 
hds  and  emaciation  come  on.  The  effect  upon  the  nervous  system  may 
manifest  itself  by  amaurosis,  deafness,  delirium,  mania,  coma,  epileptiform 
convulsions,  or  paralysis.  The  paralysis  affects  the  extensors  of  the 
hand,  arm,  and  leg,  or  it  may  become  general  and  end  in  death. 

The  duration  of  the  disease  is  from  eight  to  fifteen  days,  but  in  some 
cases  it  becomes  chronic.  Relapses  frequently  occur.  At  times  inter- 
mittent or  remittent  symptoms  develop,  and  occasionally  the  affection  is 
complicated  with  enteritis  or  peritonitis.  The  prognosis  depends  very 
much  upon  the  character  of  the  epidemic,  and  the  most  serious  cases  are 
those  accompanied  with  either  cerebral  symptoms  or  peritonitis. 

The  paralysis  sometimes  passes  off  in  a  few  days,  but  oftener  lasts 
indefinitely.  Emetics,  purgatives,  and  anodynes  are  recommended  in  the 
treatment  of  the  disease,  and  frequently  a  change  of  climate  is  necessary 
in  order  to  recover  fully  from  the  affection. 

Diagnosis. — The  diagnosis  of  enteralgia  usually  presents  some  diffi- 
culty even  when  the  symptoms  are  well  marked.  That  the  disease  is  a 
true  neuralgia  is  apparent  from  the  periodical  recurrence  of  the  pain,  its 
sharp  and  darting  character,  from  the  sudden  cessation  followed  by  com- 
plete relief,  and  from  the  absence  of  symptoms  of  indigestion.  Affections 
bearing  a  certain  resemblance  to  enteralgia  are  to  be  excluded. 

In  lumbo-abdominal  neuralgia  the  pain  is  unilateral  and  extends  around 

*  "  Kecherches  anatomico-pathologique  sur  la  Colique  dite  de  Madrid,"  Bee.  de  Mem, 
de  Med.  mil.,  Paris,  1826,  xix.  pp.  98-113. 
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to  the  back.  Tender  spots  can  usually  be  detected  by  pressure  on  the  umbil- 
ical or  hypogastric  regions  or  on  the  spinous  processes  of  the  vertebrae.  In 
derraalgia  the  soreness  is  superficial,  and  light  pressure  gives  more  pain 
than  deep  compression,  while  nervous  and  hysterical  symptoms  are  con- 
stantly associated  with  this  form.  Gastralgia  is  more  frequent  than  enter- 
algia,  and  the  pain  is  located  about  the  ensiform  cartilage.  In  myalgia  of 
the  abdominal  parietes  pressure  causes  pain,  as  do  also  movements  of  the 
body,  coughing,  sneezing,  etc.  Rheumatic  pains  would  likely  be  felt  in 
other  muscles.  In  ileus  the  pain  is  more  continuous,  the  tenderness  local- 
ized ;  there  is  constipation  of  a  most  obstinate  character,  and  vomiting  of 
stercoraceous  matter.  The  patient  has  an  anxious  expression  and  a  rapid, 
feeble  pulse.  In  renal  calculus  the  pain  is  situated  in  the  course  of  the 
ureter  and  shoots  down  to  the  pubes  and  thighs.  There  is  frequent  desire 
to  urinate,  accompanied  by  a  scanty  discharge  of  urine,  and  a  copious  flow 
of  urine  is  followed  by  cessation  of  pain.  The  maximum  of  pain  in  hepatic 
colic  is  situated  in  the  right  hypochondrium,  and  is  often  reflected  into 
the  shoulder  of  the  same  side.  Icterus  may  also  be  expected.  Colic 
arising  from  lead-poisoning  is  usually  associated  with  sufficiently  charac- 
teristic symptoms  to  render  the  diagnosis  easy.  When  syphilitic  the  pain 
is  apt  to  be  most  severe  at  night. 

In  catarrh  of  the  bowel  the  skin  is  hot  and  dry,  the  pulse  accelerated, 
and  other  indications  of  a  symptomatic  fever  are  presented.  The  pain 
is  more  constant,  more  localized,  and  pressure  causes  it  to  be  increased. 
Tenderness  on  pressure  is  not  invariably  met  with,  but  the  rule  holds 
good  that  when  deep  pressure  increases  the  pain  inflammation  rather  than 
enteralgia  is  indicated. 

If  colic  is  due  to  indigestible  food,  a  sensation  of  weight  will  be  com- 
plained of  at  the  epigastrium,  griping  pains  occur  at  short  intervals,  with 
flatulence,  vomiting,  and  later  diarrhoea.  If  the  attack  be  wind  colic,  the 
abdomen  is  enlarged  by  tympanitic  distension  ;  borborygmi  and  belching 
occur.  If  it  is  the  result  of  accumulation  of  feces,  there  would  be  a  pre- 
vious history  of  constipation,  and  the  lump  of  feculent  matter  can  be 
located  by  palpation  and  percussion. 

Prognosis. — The  prognosis  of  idiopathic  enteralgia  is  favorable,  the 
disease  generally  terminating  after  a  variable  period.  Attacks  are  very 
apt  to  recur,  and  each  one  will,  in  all  probability,  prove  more  severe  than 
the  preceding.  In  symptomatic  enteralgia  the  prognosis  will  depend  upon 
the  nature  of  the  fundamental  disease. 

Colic  terminates  favorably  in  nearly  every  case.  Death  has  rarely 
occurred  from  complications,  as  convulsions,  and  rupture  of  the  bowel 
has  been  observed  from  great  distension. 

Treatment. — If  attacks  of  enteralgia  are  associated  with  hysterical 
symptoms,  it  would  be  proper  to  employ  antispasmodic  sedatives.  The 
compound  spirit  of  ether  is  very  useful  in  these  cases,  especially  if  they 
are  accompanied  with  flatulence.  Rubbing  the  spine  with  stimulating  or 
anodyne  liniments  frequently  promises  well.  The  hypodermic  dose  of 
morphia  gives  relief  mdre  quickly  than  can  be  got  in  any  other  way,  but 
in  pure  enteralgia  with  frequently  recurring  paroxysms  care  must  be  taken 
not  to  create  the  demand  for  the  remedy  by  giving  it  often.  The  radical 
cure  of  the  disease  is  a  more  imjx)rtant  matter  than  the  treatment  of  the 
acute  attacks. 
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If  the  cause  of  enteralgia  be  located  in  some  of  the  solid  viscera  or  in 
llie  nervous  system,  remedies  should  be  addressed  to  these  parts,  and  the 
reflex  nervous  impressions  allayed  by  the  bromides  or  other  nervous 
sedatives.  The  valerianate  of  zinc  in  doses  of  one  grain  three  or  four 
times  a  day  is  extremely  useful  in  neuralgia  from  reflex  irritation  of  the 
female  pelvic  organs.  Constitutional  remedies  are  indicated  in  the  cases 
due  to  a  morbid  condition  of  the  blood — iodide  of  potassium  and  mercury 
if  a  syphilitic  poison  or  if  of  a  rheumatic  or  plumbic  origin ;  colchicum 
if  gouty ;  quinia  if  malarial ;  and  iron  when  an  anaemic  state  is  pre- 
sented. H.  C.  Wood  states  that  alum  is  used  with  success;  being  of 
service  when  there  is  no  lead  in  the  primse  vise,  it  must  act  in  some  otlier 
way  than  as  a  chemical  antidote.  Arsenic  is  very  highly  recommended 
in  idiopathic  enteralgia.  Excellent  results  have  been  reported  from  the 
use  of  nitrate  of  silver/  hydrocyanic  acid,  belladonna,^  and  iodoform. 
Change  of  climate  and  travel  may  have  to  be  resorted  to  in  obstinate 
cases. 

The  objects  of  treatment  in  colic  are  to  relieve  suffering  and  terminate 
the  attack  as  soon  as  possible.  For  this  purpose  the  various  anodyne  and 
antispasmodic  remedies,  as  opium,  hyoscyamus,  chloral,  ether,  chloroform, 
Indian  hemp,  and  camphor,  may  be  employed.  Carminatives  are  most 
useful,  alone  or  combined  with  anodynes  and  cathartics.  Oleum  cajuputi 
often  aifords  immediate  relief.  Warm  teas  of  chamomile,  ginger,  vale- 
rian, or  peppermint  sometimes  do  good.  When  the  suffering  is  very 
acute  nothing  acts  so  promptly  as  a  hypodermic  injection  of  morphia, 
either  alone  or  combined  with  atropia. 

The  surface  of  the  body  should  be  kept  warm,  and  hot  applications  to 
the  abdomen  assist  in  relieving  pain.  The  heat  may  be  conveniently 
applied  by  means  of  poultices,  hot  salt-  or  sand-bags,  or  rubber  bottles 
filled  with  hot  water.  Cold,^  used  externally,  is  more  grateful  in  some 
cases,  and  is  preferable  if  there  be  much  tympanites.  Sinapisms,  tur- 
pentine stupes,  and  stimulating  and  rubefacient  liniments  answer  well 
in  some  cases,  and  should  be  tried.  Anodyne  applications  to  the  spine 
occasionally  do  good,  and  cold,  applied  by  means  of  the  spinal  ice-bag,  is 
recommended  by  Ringer. 

In  order  to  treat  the  disease  successfully  and  bring  the  attack  to  an 
end,  its  cause  should  be  ascertained  if  possible,  and  remedies  directed  to 
its  removal.  If  it  be  the  result  of  indigestion,  the  contents  of  the  stom- 
ach should  be  removed  by  emetics.  Drastic  or  powerful  cathartics  will 
only  tend  to  aggravate  the  disease,  and  on  that  account  mild  laxatives 
are  to  be  preferred  in  all  cases.  Castor  oil,  calomel,  pil.  rhei  comp.,  senna, 
etc.  may  very  properly  be  prescribed. 

In  flatulent  colic  means  should  be  directed  to  expel  the  gas.  Anodynes 
— preferably  chloroform — and  carminatives  should  be  administered  by 
the  mouth,  and  enemata  containing  turpentine  or  asafoetida  injected  into 
the  rectum.  In  severe  cases  a  clyster  with  ten  or  fifteen  drops  of  liquor 
ammoniae  is  said  to  do  good.  If  distension  of  the  bowel  be  so  great  as 
to  threaten  rupture,  it  may  with  propriety  and  safety  be  relieved  by 
puncturing  the  colon  with  an  exploring-needle  or  a  fine  trocar.  In  cases 
of  flatulent  colic  where  the  gas  arises  from  the  decomposition  of  food 

*  Nauman,  Deutsche  Klinik,  Bd.  iii.,  1851,  p.  388.  »  Lancet,  vol.  i.,  1867,  p.  81. 

•  Roux,  Journal  de  Mededne,  Paris,  1765,  p.  48. 
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remedies  to  check  fermentation,  such  as  alkalies,  creasote,  carbolic  acid, 
or  the  sulphites,  would  be  indicated.  Good  sometimes  results  from  pres- 
sure and  massage  of  the  abdomen.  Rubbing  with  etherized  oils  and  elec- 
tricity have  also  been  used  successfully.  If  the  attack  be  from  fecal  impac- 
tion, it  may  be  possible  to  liquefy  and  remove  the  mass  by  using  saline 
cathartics,  as  sulphate  of  magnesium,  aided  by  large  oily  or  mucilaginous 
clysters,  which  in  obstinate  cases  should  be  injected  through  a  flexible 
rubber  tube  passed  up  the  rectum  as  far  as  possible.  Injections 
of  an  infusion  of  tobacco  are  now  seldom  used  for  this  purpose,  on 
account  of  the  dangerous  symptoms  which  often  supervene.  If  pain 
or  tenderness  be  present  at  the  seat  of  impaction,  cathartics  should 
be  used  very  cautioasly  or  not  at  all,  and  opium  given  instead.  The 
administration  of  this  drug,  by  relieving  pain  and  allaying  spasmodic 
action,  is  often  followed  by  free  catharsis. 

Persons  subject  to  attacks  of  colic  may  diminish  the  intensity,  or  even 
prevent  the  recurrence,  of  the  disease  by  employing  during  the  intervals 
such  remedies  as  would  be  indicated  in  their  individual  cases.  Phosphate 
of  sodium  has  been  highly  recommended  for  preventing  the  recurrence  of 
attacks  of  colic.  R.  N.  Taylor  states^  that  his  experience  with  the  use 
of  the  drug  is  quite  extensive,  and  he  found  the  treatment  uniformly 
successful.  Thirty  grains  dissolved  in  a  glassful  of  water  may  be  taken 
three  times  a  day — ^preferably  before  meals — and  this  quantity  should 
be  reduced  if  it  causes  any  irritation  of  the  stomach.  The  bowels  should 
be  regulated  and  strict  attention  given  to  diet.  A  milk  diet  is  of  course 
best  in  obstinate  cases.  Any  article  of  food  known  to  disagree  must  be 
excluded,  and  tea,  coffee,  and  alcoholic  drinks  should  also  be  prohibited. 

»  Med.  Herald,  LouisviUe,  1880-81,  ii.  p.  348. 


ACUTE  mTESTINAL  CATARRH  (DUODENITIS, 
JEJUNITIS,  ILEITIS,  COLITIS,  PROCTITIS). 


By  W.   W.  JOHNSTON,   M.  D. 


Syi^onyms. — Enteritis,  Catarrhal  enteritis.  Mucous  enteritis,  Endo- 
enteritis,  Ileo-colitis,  Entero-colitis,  Diarrhoea.  Older  synonyms ;  Chor- 
dapsus,  Cauma  enteritis,  Enterophlogia,  Enterophlogosis,  Colica  acuta  sen 
inflammatoria.  Ileus  inflammatorius,  Enteralgia  inflammatoria,  Febris 
intestiuorum  sen  Iliaca  inflammatoria,  Colique  inflammatoire. 

History. — It  is  interesting  to  start  at  the  fountain-head  of  the  two 
streams  of  inquiry — the  clinical  and  the  anatomical — and  to  follow  each 
in  its  widely-diverging  wanderings  until  they  unite  to  give  to  the  phe- 
nomena of  intestinal  inflammation  a  just  interpretation. 

The  symptom  diarrhoea  was  fully  described  by  the  earliest  writers  in 
medicine.^  The  symptomatic  diflPerences  between  diarrhoea,  dysentery, 
and  lientery  and  the  different  forms  of  diarrhoea  (bilious,  watery,  etc.) 
were  given  in  detail  by  the  Greek  and  Roman  physicians.  The  Arabians 
had  a  much  more  elaborate  classification  of  the  fluxes.  Avicenna  made 
seven  varieties  of  simple  diarrhoea.  European  writers  followed  closely  in 
these  footsteps.  Sennert  made  twelve  and  Sauvages  twenty-one  varieties 
of  diarrhoea,  depending  upon  as  many  difi*erent  causes,  as  undigested 
food,  worms,  the  bile,  etc.  Many  recent  writers  have  adhered  closely 
to  the  older  authors  in  their  method  of  treating  of  diarrhoea,  regarding 
it  as  a  disease  and  dividing  it  into  varieties  based  on  the  causes  or  on 
the  appearances  of  the  stools.  Among  them  may  be  mentioned  Cullen 
(1789),  Good  (1825),  Tweedie  (1841),  G.  B.  Wood  (1852),  Trousseau 
(1865),  and  Habershon  (1879). 

It  was  only  after  many  years  of  laborious  investigation  that  the 
appropriate  lesion  was  affixed  to  a  symptom  so  well  understood  and 
described  in  its  clinical  aspects.  The  first  conception  of  abdominal  and 
intestinal  inflammation  had  no  relation  to  diarrhoea.  Under  the  name 
etho^j  Hippocrates  described  abdominal  symptoms  of  intestinal  obstruc- 
tion and  inflammation.  For  Sennert  (1641)  inflammation  of  the  intestines 
meant  peritonitis.  Bonet  (1679),  Hoffman  (1710),  and  Boerhaave  (1758) 
included  under  this  head  peritonitis,  ileus,  and  all  febrile  and  painful 
abdominal  affections.  Sauvages  (1763)  and  Morgagni  (1779)  gave  in 
detail  the  symptoms  of  peritonitis  and  called  the  disease  intestinal  inflam- 
mation— enteritis.     In  1784,  Cullen  made  an  advance  in  subdividing 

^  J.  J.  Woodward,  Med.  and  Surg.  Hist,  of  the  War,  Part  2,  Medical  Volume,  foot-note, 
p.  273  et  seq. 
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enteritis  into  e.  phlegmonodoea  and  e.  erytliematica — the  one  involving 
the  entire  wall  of  the  intestine  and  the  peritoneum,  the  other  the  mucous 
membrane  lining  the  intestine.  John  Hunter  (1794)  first  fixed  the  place 
of  peritonitis  as  a  distinct  affection  from  inflammation  of  the  mucous 
membrane  of  the  intestines.^ 

Up  to  this  time  constipation  was  the  chief  symptom  of  enteritis.  The 
meeting  of  the  streams,  the  affixing  the  symptom  diarrhoea  to  its  appro- 
priate lesion,  was  brought  about  hypothetically  at  first  by  J.  Carmichael 
Smith  in  these  words  :  "  I  think  it  is  probable  (for  we  can  have  no  pos- 
itive evidence  of  the  fact)  that  in  diarrhoeas  from  catching  cold  the  villous 
or  interior  coat  of  the  stomach  is  sometimes  slightly  inflamed.''^ 

On  the  Continent  enteritis  soon  after  this  was  limited  in  its  meaning  by 
Pinel  (1798)  to  inflammation  of  the  mucous  membrane  of  any  part  of  the 
intestines.  He  gave  the  name  catarrhal  diarrhoea  to  the  same  condition. 
A  still  further  restriction  of  its  meaning  was  made  by  Broussais  (1821), 
who  defined  enteritis  to  be  an  inflammation  of  the  mucous  membrane  of 
the  small  intestine ;  he  gave  the  name  colitis  to  the  same  disease  in  the 
colon.  This  distinction  was  adopted  by  Rostan  (1826),  Andral  (1836), 
C.  H.  Fuchs  (1846),  G.  B.  Wood  (1852),  Wunderlich  (1856),  Grisolle 
(1865),  Flint  (1866),  and  Aitkin  (1868).  According  to  the  views  of 
some  authors,  chiefly  English,  as  Copland  (1844),  Bristowe  (1871),  Rob- 
erts (1874),  Habershon  (1879),  enteritis  includes  inflammation  of  the 
serous  as  well  as  of  the  mucous  coat  of  the  intestines. 

Niemeyer  (1864),  Jaccoud  (1869),  Leube  (1875),  Bartholow  (1880),  and 
most  German  and  French  authors  prefer  the  name  intestinal  catarrh 
as  applied  to  inflammation  of  the  mucous  coat;  inflammation  of  the 
serous  coat  is  peritonitis ;  the  word  enteritis  is  abandoned  as  involving 
a  pathological  error. 

Nature  and  Classification.  —  Catarrh  of  the  intestines  is  an 
inflammation  of  the  mucous  membrane  of  the  intestinal  tract.  There 
are  various  peculiarities  of  the  catarrhal  process  due  to  the  anatomical 
structure  of  the  parts  involved,  the  presence  of  open  glands,  lymphatic 
follicles,  etc.  This  disease  is  to  be  distinguished  from  inflammation  of 
the  serous  coat  of  the  intestine  (peritonitis).  The  two  are  quite  distinct 
in  their  etiology,  pathological  anatomy,  and  symptomatology,  although 
they  have  been  often  confounded  under  the  same  name,  enteritis.^  As  so 
much  confusion  prevails  as  to  the  proper  meaning  of  enteritis,  it  is  best 
to  abandon  the  word  altogether. 

Diarrhoea  is  still  regarded  by  some  authors  (J.  J.  Woodward)  as  syn- 
onymous with  intestinal  catarrh ;  by  others  it  is  considered  separately 
as  a  disease  distinct  from  catarrh.  Habershon  describes  the  lesions  of 
catarrhal  diarrhoea  and  mucous  enteritis  almost  in  the  same  words.*  It 
is  an  unscientific  method  to  take  one  symptom  of  a  pathological  state,  to 

*  J.  Hunter,  A  TrecUiae  on  the  Blood,  Inflammation,  and  Qun-shot  Wounds,  London,  1794, 
p.  284. 

'  Paper  read  Jan.  8,  1788,  Med.  Communicatims,  London,  vol.  ii.,  1790,  p.  168. 

'  For  cases  called  enteritis  in  which  the  lesions  of  peritonitis  were  found,  see  Hamilton, 
Edin.  Med.  Joum.,  vol.  ii.,  1857,  p.  304;  also  Breed,  Chicago  Med.  Examiner,  Oct.,  1869,  p. 
579. 

*  Such  a  method  of  treating  the  subject  involves  a  repetition,  with  an  inversion,  of  the 
same  description.  Thus,  catarrhal  diarrhoea  has  as  its  lesion  mucous  enteritis;  mucous 
enteritis  has  for  its  symptom  (catarrhal)  diarrhoea. 
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erect  it  into  a  disease,  subdividing  it  into  varieties  which  are  but  differ- 
ences in  the  intensity  of  its  manifestation,  and  to  assign  to  it  no  fixed 
lesion.  Diarrhoea  is  in  reality  but  a  sequence  and  symptom  of  hyperaemia 
or  inflammation  of  the  intestinal  mucous  membrane. 

Etiology. — Intestinal  inflammation  is  more  prevalent  in  the  Northern, 
Middle,  and  Western  than  in  the  Southern  States.  There  is  no  relation 
between  the  distribution  of  malarial  and  intestinal  diseases :  in  some 
regions  where  malarial  disease  is  rife  there  is  very  little  disease  of  the 
intestines.  Limited  areas  in  Lower  Mississippi,  Eastern  Kentucky,  Eastern 
North  Carolina,  etc.  have  a  special  predisposition  to  diseases  of  this  class.' 

During  the  Civil  War  diarrhoea  and  dysentery  were  more  frequent  and 
fatal  in  the  central  region  than  in  the  Atlantic  and  Pacific  regions. 

It  is  difficult  to  compare  the  relative  liabilibity  of  the  native  and 
foreign-born  populations  in  the  United  States  to  intestinal  disease.  Inas- 
much as  children,  among  whom  the  bulk  of  such  cases  occur,  bear  such 
a  small  proportion  to  the  adult  foreign  population,  allowing  for  differ- 
ences due  to  this  cause,  statistics  show  that  the  foreign-born  race  has  a 
very  distinct  predisposition  to  these  forms  of  disease.^  The  Swedes,  Nor- 
wegians, and  Danes  have  a  marked  susceptibility  to  intestinal  diseases ; 
the  English  and  Welsh  have  the  same  tendency ;  but  the  Irish  have  a 
comparative  immunity.  The  colored  race  is  more  prone  to  intestinal 
than  to  malarial  diseases  in  the  Middle  States,  but  there  is  the  reverse 
susceptibility  in  the  Northern  and  Southern  States. 

Under  ten  years  more  males  than  females  have  enteritis,  in  the  pro- 
portion represented  by  the  figures  362  and  299.  After  ten  the  predispo- 
sition of  the  two  sexes  is  about  the  same. 

The  summer  is  the  season  when  diarrhoea  is  most  prevalent  and  most 
fatal.  June,  July,  and  August  are  the  months  in  which  the  greatest 
number  of  cases  occur  and  in  which  there  is  the  highest  mortality.  The 
extraordinary  death-rate  in  these  months  in  cities  is  of  course  due  to  the 
influence  of  summer  heat  on  children,  and  the  death-rate  from  diarrhoea 
and  entero-colitis  is  chiefly  among  infants  under  one  year.  But  among 
adults  the  same  rule  holds.  The  highest  monthly  mortality  from  acute 
diarrhoea  among  the  U.  S.  troops  (white)  between  1861  and  1866  was 
147,  in  July,  1862 ;  the  next  highest  was  114,  in  August,  1862.  June 
and  September  were  after  these  the  most  fatal  months.  According  to 
the  census  of  1870,  the  most  fatal  month  is  August. 

Elevation  of  temperature  in  the  summer  months  is  the  cause  of  the 
prevalence  of  intestinal  catarrh  and  of  its  great  mortality  among  infants 
and  children.  The  number  of  deaths  bears  a  direct  ratio  to  the  degree 
of  heat,  the  highest  death-rate  occurring  in  seasons  of  unusual  high  tem- 
perature.^ The  effect  of  excessive  or  prolonged  heat  is  to  arrest  or  weaken 
the  digestive  processes ;  undigested  masses  in  the  stomach  or  the  intestines 
act  as  foreign  bodies  and  produce  inflammation. 

*  F.  A.  Walker,  Stathtlcal  Atlas,  1874,  table  v.  p.  3 ;  also  plates  xlii.  and  xlv. 

'^  The  number  of  children  under  ten  to  1000  native  population  is  306;  number  of 
children  under  ten  in  1000  foreign  population,  47  (F.  A.  Walker,  "  Kelations  of  Kace 
and  Nationality  to  Mortality  in  the  United  States,"  Statistical  Alias,  1874,  p.  213).  _ 

^  Among  the  numerous  publications  bearing  on  this  subject,  those  contained  in  The 
Sanitary  Care  and  Treatment  of  Children  and  their  Diseases  (Boston,  1881)  are  of  especial 
value.  S.  C.  Busey's  article  contains  much  valualile  matter  on  the  relation  of  summei 
heat  to  illness  and  mortality  among  children. 
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Sudden  changes  of  temperature  from  cold  to  heat  or  from  heat  to  cold 
develop  diarrhoea.  If  the  air  is  at  the  same  time  saturated  with  moisture, 
the  eifect  of  a  change  in  temperature  is  greatly  intensified.  In  the  first 
hot  days  of  June  there  is  on  the  Atlantic  coast,  especially  in  cities,  a 
rapid  increase  in  the  number  of  cases  of  gastro-intestinal  disturbance.  A 
larger  number  of  children  are  taken  ill  in  June  than  in  August.  The 
child  in  time  becomes  habituated  to  heat,  and  if  not  attacked  early  runs 
less  risk  of  illness  in  the  later  months.  A  sudden  or  unusual  exposure 
to  low  temperature,  as  in  lying  on  damp  ground,  leads  to  the  same  result. 
The  check  to  perspiration  after  violent  exercise  is  especially  provocative 
of  diarrhoea.  In  these  instances  the  congestion  and  consequent  inflam- 
mation of  the  mucous  membrane  are  brought  about  through  the  eifect  of 
heat  or  cold  upon  the  peripheral  nervous  system.  Cold  may  act  more 
directly  by  the  driving  of  suddenly-cooled  blood  from  the  surface  of  the 
body  to  the  interior.  External  burns  belong  to  the  same  category,  as 
they  lead  to  extensive  inflammation,  sometimes  to  ulceration,  of  the  duo- 
denal mucous  membrane  through  reflex  influence.  A  case  is  reported 
of  a  boy  aged  twelve  years  who  after  an  external  superficial  burn  of  the 
left  thigh  was  taken  with  profuse  diarrhoea  which  ended  fatally  in  three 
hours  (Ziemssen). 

Contamination  of  the  atmosphere  with  emanations  the  result  of  the 
overcrowding  of  many  human  beings  together,  as  in  prisons,  camps,  or 
asylums,  especially  where  decomposition  of  organic  matter  is  going  on, 
is  of  great  influence  in  causing  diarrhoea.  Persons  living  in  badly- ven- 
tilated houses,  or  in  houses  improperly  drained  where  the  air  is  vitiated 
by  escaping^  gas  from  sewer-pipes,  are  especially  prone  to  be  attacked. 
But  sewer-gas,  per  se,  does  not  cause  diarrhoea  any  more  than  it  causes 
diphtheria  or  scarlatina.^  It  is  a  step  backward  to  hang  upon  this  ready 
explanation  all  our  doubts  and  our  ignorance  of  the  origin  of  disease. 
The  specific  germ  of  the  zymotic  diseases  may  be  conveyed  in  the  gases 
from  sewers,  but  there  are  other  and  more  direct  modes  of  communication 
which  should  receive  equal  attention. 

Children  are  much  more  liable  to  intestinal  inflammation  than  adults. 
This  is  due  to  the  greater  susceptibility  of  the  mucous  membrane  j 
in  them  to  congestion  and  catarrh  from  external  influences  and  from 
direct  irritation.  In  infants  fed  upon  an  unsuitable  diet — cow's  milk  or 
other  substitutes  for  mother's  milk — this  susceptibility  is  nuich  increased. 
The  age  most  liable  to  attack  is  under  one  year,  or  from  the  first  to  the 
second  year,  when,  in  consequence  of  dentition,  weaning,  and  a  change 
from  a  diet  chiefly  or  almost  wholly  liquid  to  one  of  solids,  there  is  a . 
great  liability  to  a  disturbance  of  the  normal  equilibrium.  Intestinal 
catarrh  forms  almost  one-third  of  the  total  number  of  the  afiections  of 
childhood.  According  to  the  census  of  1870,  761  out  of  every  1000 
deatlis  from  diarrhoea,  dysentery,  and  enteritis  occurred  under  the  tenth 
year.  In  old  age  a  similar  predisposition  exists,  and  a  mild  attack  will 
in  old  persons  induce  more  serious  symptoms  than  in  middle  life.  Ej>i- 
demics  of  diarrhoea  among  the  aged  in  asylums  and  hospitals  are  not 
uncommon. 

*  Long8taff( Bri7.  Med.  Joum.,  London,  1880,  vol.  i.  p.  519)  believes  that  summer  diar- 
rhoea has  a  specific  poison  which  is  intimately  connected  with  the  process  of  putrefaction, 
and  that  tlje  infective  material  has  its  source  in  the  public  sewers. 
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Temperament  and  idiosyncrasy  are  causes  of  differences  in  predispo- 
sition. Many  persons  in  consequence  of  taking  cold  invariably  have 
diarrhoea,  while  others  as  invariably  have  nasal  catarrh  or  bronchitis. 
Certain  articles  of  food,  as  oysters  and  eggs,  lead  always  in  some  persons 
to  intestinal  disturbance.  An  exaggerated  sensibility  of  the  mucous  mem- 
brane to  particular  impressions  is  the  cause  of  this  peculiarity. 

Previous  attacks  of  intestinal  inflammation  render  the  individual  liable 
to  recurrences  from  very  slight  causes.  The  suppression  of  the  menses 
and  of  hemorrhoidal  discharges  and  the  healing  of  eruptions  are  said  to 
be  followed  by  serious  diarrhoea,  but  such  an  occurrence  is  probably  more 
often  a  coincidence  than  a  result. 

Sedentary  life,  by  enfeebling  muscular  movement  and  by  inducing  indi- 
gestion and  constipation,  brings  on  diarrhoea.  Constipation  impairs  the 
muscular  tone  of  the  bowel,  and  hardened  fecal  accumulations  act  as  irri- 
tants which  sometimes  provoke  acute  catarrhal  processes — diarrhoea  and 
dysentery.  Insufficient  clothing  in  children  and '  in  adults  makes  the 
skin  more  susceptible  to  changes  of  temperature  and  conduces  to  intes- 
tinal congestion.  Smoking  in  excess  and  the  use  of  narcotics  and  stimu- 
lants are  mentioned  as  debilitating  causes  which  pave  the  way  for  disease 
in  the  intestine ;  the  habitual  use  of  the  stronger  liquors,  by  keeping  up 
chronic  engorgement  of  the  mucous  membrane,  is  undoubtedly  a  potent 
cause.  Occupations  which  involve  deprivation  of  fresh  air  and  sunlight, 
and  all  trades  which  enfeeble  the  individual,  make  him  liable  to  all  digest- 
ive disorders.  A  feeble  constitution,  debility  from  disease,  from  over- 
fatigue, or  from  loss  of  sleep,  or  any  perturbing  influence,  puts  the  body 
in  a  state  favorable  to  indigestion  and  diarrhoea. 

The  eruptive  fevers  are  accompanied  more  or  less  by  gastro-enteric 
catarrh.  In  scarlet  fever,  measles,  and  variola  there  is  a  state  of  equi- 
librium between  the  skin  and  the  intestinal  mucous  membrane.  When 
the  morbid  manifestation  does  not  normally  appear  upon  the  skin  there 
is  a  transference  of  irritation  to  the  intestine.  The  administration  of 
purgatives  in  the  early  periods  of  scarlet  fever  and  measles  delays,  some- 
times prevents,  the  outburst  of  the  eruption  on  the  skin.  The  intestinal 
catarrh  of  the  eruptive  fevers  has  sometimes  the  significance  of  an  exan- 
them  and  sometimes  of  a  secondary  complication.  In  measles  it  is  more 
frequently  the  former ;  in  scarlatina  and  variola  it  comes  later  as  a  com- 
plication. 

Uraemia,  malarial  infection,  chronic  suppuration,  pyaemia  and  septi- 
caemia, cancerous  and  strumous  disease  of  the  mesenteric  glands,  scurvy, 
tuberculosis,  Bright's  disease,  and  chronic  wasting  diseases  in  general,  are 
conditions  in  which  diarrhoea  appears  as  a  result  of  the  defective  nutrition 
of  the  vessels  of  the  intestinal  wall  and  their  liability  to  dilatation  and 
hyperaemia,  or  from  the  presence  in  the  blood  of  septic  matter.^ 

The  ingestion  of  a  larger  quantity  of  food  than  the  stomach  and  intes- 
tines are  able  to  soften,  and  the  taking  of  food  essentially  indigestible  or 
improperly  prepared  by  cooking,  are  causes  of  the  passage  of  masses  of 
food  more  or  less  unaltered  along  the  intestinal  tract.     Hyperaemia  fol- 

'  For  experiments  relating  to  the  production  of  intestinal  catarrh  by  injections  of  irri- 
tating or  putrid  matter  into  the  blood  consult  Truiie  dinique  et  experimentelle  des  Fi^vres 
elites  essentielles,  Gaspard  et  Bouillaud ;  also,  Path,  anat,  Lebert,  tome  ii.,  Texte,  Paris, 
1861,  p.  205. 
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lows  the  mechanical  irritation  of  the  mucous  surface.  When  articles  of 
food  are  in  a  partial  state  of  putrefaction,  so  that  the  antiseptic  properties 
of  the  gastric  juice  cannot  be  quickly  enough  brought  into  play,  there  is 
a  rapid  fermentation  in  the  stomach,  with  the  development  of  symptoms 
of  gastric  and  subsequently  of  intestinal  catarrh.  Unripe  fruit,  vegetables 
composed  of  hard  tissue,  as  early  potatoes,  cucumbers,  pineapples,  and 
cherries,  by  their  indigestible  nature,  are  frequent  causes.  Oysters, 
crabs,  fish,  and  lobsters  often  occasion  acute  diarrhoea  in  consequence  of 
being  in  an  unfit  condition  for  food.  Cheese  has  been  known  to  produce^ 
violent  illness  witli  symptoms  of  intense  intestinal  irritation ;  these  effects 
are  due  to  some  poisonous  substance,  hitherto  undiscovered,  developed  in 
the  course  of  putrefaction.  New  coffee  causes  diarrhoea ;  six  months  is 
usually  the  time  before  coffee  grown  in  Ceylon  reaches  the  European  and 
American  markets ;  by  this  time  it  does  not  have  this  effect.^ 

The  irritant  and  caustic  poisons,  as  mineral  acids,  caustic  alkalies,  cor- 
rosive sublimate,  arsenic,  oxalic  acid,  tartar  emetic,  and  carbolic  acid, 
kindle  an  intense  inflammation  of  the  mucous  membrane  of  the  stom- 
ach, duodenum,  and  of  the  lower  portion  of  the  intestinal  canal.  Soften- 
ing of  the  coats  of  the  intestines  from  corrosion,  with  perforation,  is  not 
an  infrequent  result. 

Drastic  purgatives  act  as  irritant  poisons  in  producing  acute  hypersemia 
of  the  mucous  coat  with  excessive  transudation  of  serum ;  or,  in  other 
words,  an  acute  catarrh.  A  discharge  of  vitiated  bile  or  an  excess  of 
bile  is  given  by  recent^  as  well  as  by  older  writers  as  a  provoking  cause 
of  diarrhoea.  The  proper  relationship  is  the  reverse  of  this :  an  intestinal 
catarrh  the  result  of  irritant  action  upon  the  mucous  surface  entails  a 
more  active  outflow  of  bile,  just  as  some  cathartics  by  irritating  the  duo- 
denum excite  the  gall-bladder  to  empty  itself.^  Impacted  fecal  masses 
are  direct  irritants,  exciting  inflammation  (typhlitis,  dysentery) ;  putre- 
factive changes  in  long-retained  fecal  collections  have  an  additional  power 
of  irritation.  Foreign  bodies  accidentally  or  purposely  swallowed,  intes- 
tinal parasites,  the  pus  from  an  abscess  which  bursts  into  the  intestine, 
likewise  are  excitants  of  disease.  Tubercle  nodules,  typhoid  ulcers, 
cancer,  or  other  neoplasms  in  the  wall  are  surrounded  by  areas  of 
inflammation. 

Alcohol  taken  in  excess,  as  in  a  debauch,  leads  to  acute  gastro-intes- 
tinal  catarrh.  The  stomach  symptoms  are  the  earliest  to  develop  and  are 
the  most  prominent.  Habitual  alcoholic  indulgence  is  a  more  common 
source  of  chronic  than  of  acute  intestinal  catarrh. 

The  influence  of  unwholesome  drinking-water  as  a  cause  of  diar- 
rhoea has  been  carefully  examined  by  Ayoodward.**  Turbid  or  muddy 
water  holding  inorganic  matters  in  suspension,  he  concludes  from  the 
evidence,  is  not  a  source  of  disease,  and  the  injurious  effects  of  such 
waters  have  been  grossly  exaggerated.  Water  containing  inorganic  sub- 
stances in  solution  produce  diarrhoea,  and  are  purgative  if  the  dissolved 
matters  have  purgative  properties.     Limestone-water  may  produce  tem- 

*  J.  Stevenson,  "  Medical  Notes  from  Ceylon,"  Edin.  Med.  Joum.,  Feb.,  1862,  p.  693. 
»  Roberts,  Th.  and  Pract.  Medicine,  Am.  ed.,  Philada,,  1880,  p.  160. 

*  "The  propositions  which  are  the  foundation  of  the  whole  theory  that  bile  can  cause 
diarrhoea,  and  that  its  absence  leads  to  costiveness,  cannot  be  looked  upon  as  proved " 
(J.  Wickham  Legg,  On  the  Bile,  Jaundice,  and  Bilious  Dli^eaMes,  New  York,  1880,  p.  661  J. 

*  Med.  and  Surg.  History  of  the  War,  Part  2,  Medical  Volume,  p.  599  et  seq. 
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porary  disturbance  of  the  bowels,  but  is  wholesome.  Carbonate  and  sul- 
phate of  lime  and  magnesium  in  solution  are  more  cathartic,  but  not  as 
much  so  as  selenitic  waters  which  contain  an  excess  of  sulphate  of  lime. 
The  salts  of  sodium  and  potassium  in  the  waters  of  Colorado,  New  Mex- 
ico, and  Utah  are  still  more  liable  to  produce  diarrhoea. 

Water  contaminated  with  organic  matters  of  vegetable  origin,  which 
are  found  in  states  of  decomposition  in  marshes  and  stagnant  pools,  does 
not,  in  the  opinion  of  Woodward  and  Parkes,  have  very  great  influence 
in  the  production  of  diarrhoea  or  dysentery.  Impurities  from  decompo- 
sition of  animal  matters  are  unhealthful.  This  is  especially  true  of  water 
impregnated  with  soakage  from  privies  and  sewers ;  and  yet  epidemics 
of  diarrhoea  cannot  as  often  be  clearly  traced  to  this  source  as  can  out- 
breaks of  typhoid  fever.  Parkes  says  water  contaminated  with  three 
to  ten  grains  per  gallon  of  putrescent  animal  matter  may  be  hurtful. 

Contusions  and  injuries  of  the  bowel  by  sudden  pressure  or  shock  to 
the  abdominal  wall  may  lead  to  intestinal  inflammation.  The  large  intes- 
tine is  more  exposed  from  its  size  and  position  to  such  injuries.  Pressure 
upon  the  bowel  by  a  tumor,  as  an  enlarged  or  retroverted  uterus,  may 
cause  diarrhoea,  the  source  of  which  may  be  overlooked.  Early-morning 
diarrhoea  from  a  displaced  womb  is  of  frequent  occurrence. 

Emotional  influence,  as  sudden  fright  or  grief,  will  produce  sudden 
diarrhoea.  Lesions  of  nerve-centres — corona  radiata,  optic  thalamus,  or 
corpus  callosum — induce  hypersemla,  softening,  and  ulceration  of  the 
mucous  membrane  of  the  small  intestine.^ 

Minute  organisms  (bacteria)  are  thought  by  some  observers  to  be  the 
cause  of  diarrhoea,  especially  of  a  zymotic  form,  which  prevails  in  the 
summer  months.  In  accordance  with  this  theory,  the  dejecta  from  infected 
persons  are  the  vehicle  of  the  contagious  poison  which  by  air-  and  water- 
contamination  infects  others.^ 

Pathological  Anatomy. — A  description  of  the  morbid  anatomy  of 
acute  intestinal  catarrh  includes  the  changes  which  are  observed  (1)  in 
the  exterior  appearances  of  the  intestines,  (2)  in  their  contents,  and  (3)  in 
the  condition  of  their  mucous  lining. 

1.  The  external  appearances  of  the  intestines  depend  upon  the  degree 
of  distension  of  the  tube,  the  character  of  the  contents,  and  the  presence 
or  absence  of  inflammation  of  the  serous  coat.  Great  distension  of  the 
colon,  of  the  csecum,  and  of  the  small  intestines  is  met  w^ith  in  acute 
intestinal  catarrh  of  some  duration,  and  is  due  to  relaxation  of  the  mus- 
cular coat.  The  colon  usually  presents  the  greatest  distension.  The 
calibre  of  the  tube  may  be  lessened  by  strong  contraction  of  the  muscular 
layer  in  acute  intestinal  inflammation  of  great  intensity  with  early  and 
fatal  termination.  The  color  of  the  exterior  varies  with  the  tension  of 
the  wall,  the  color  of  the  contents,  and  the  amount  of  vascular  injection. 
If  the  bowel  is  much  distended  with  gas,  the  color  is  pale ;  the  mingling 
of  bile  with  the  feces  causes  a  yellowish  or  brownish  color ;  if  blood  is 
in  the  tube  a  dull  red  hue  is  given  to  the  w^alls.  If  the  Intestine  is  con- 
gested or  inflamed,  the  vessels  are  outlined  distinctly  and  can  be  seen  in 

1  Rosenthal,  "  Diseases  of  the  Nervous  System,"  Wood^s  Library,  New  York,  1879, 
vol.  ii.  p.  266. 

'  Wm.  Johnston,  Lancet,  London,  1878,  vol.  ii.  p.  397  ;  also,  Brit  Med.  Journ.,  London, 
1879,  p.  81 ;  also,  G.  E.  Paget,  "  On  the  Etiology  of  Zymotic  Diarrhoea,"  Brit.  Med.  Joum.f 
Nov.  19,  1881,  p.  819. 
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different  layers.  The  areas  of  external  redness  generally  correspond  to 
internal  liyperaeniic  patches.  The  serous  membrane  shows  arborescent 
congestion  at  tlie  mesenteric  attachment  or  is  inflamed  from  perforation ; 
the  signs  of  peritonitis  are  most  marked  in  the  neighborhood  of  the 
irregularly-shaped,  round,  oval,  or  pin-point  openings  in  the  gut.  The 
abdominal  cavity  may  contain  fecal  matter,  food,  medicines,  or  worms 
which  have  passed  through  the  perforation. 

2.  The  intestinal  contents,  instead  of  being  homogeneous,  of  pale-yellow 
color,  and  pea-soup-like  appearance  in  the  small  intestine,  brown  and 
more  condensed  in  the  lower  part  of  the  large  intestine,  may  j^resent 
various  changes.  The  fluid  is  usually  increased  in  quantity,  and  is 
thinner  than  normal  in  the  colon :  the  color  is  greenish  from  the  bile, 
very  pale  from  the  closure  of  the  bile-duct,  red  or  black  from  blood. 
The  odor  is  absent  from  excess  of  serum,  or  very  offensive  from  decom- 
position due  sometimes  to  the  closure  of  the  common  bile-duct  and  the 
want  of  bile.  Shreds  or  masses  of  mucus  may  float  in  the  liquid. 
Undissolved  pills  or  drugs,  as  bismuth,  accumulated  seeds,  skins  of 
fruits  or  vegetables,  parasites,  or  foreign  bodies  are  seen.  Epithelial 
cells,  the  debris  of  digestion,  micrococci,  and  bacteria  are  visible  under 
the  microscope. 

3.  Inflammation  involving  the  mucous  membrane  of  the  whole  intes- 
tinal canal  is  rarely  or  never  met  with.  The  nearest  approach  to  gener- 
alized catarrh  of  the  bowel  is  found  in  eruptive  fevers,  es])ecially  measles. 
Inflammation  extending  throughout  the  whole  length  of  either  the  small 
or  large  intestine  alone,  and  affecting  all  parts  ecjually,  is  also  rare.  The 
ileum  is  the  part  of  the  small  intestine  most  frequently  the  seat  of  dis- 
ease, but  the  ileum  is  rarely  affected  alone.  Inflammation  is  more  fre- 
quently limited  to  the  colon  than  to  the  small  intestine.  The  most 
common  form  of  intestinal  inflammation  is  ileo-colitis,  where  the  lower 
part  of  the  ileum  and  a  part  of  the  colon,  sometimes  of  considerable 
extent,  are  inflamed.  The  duodenum  is  sometimes  the  seat  of  a  local 
inflammation,  but  this  rarely  happens  except  in  the  case  of  external 
burns ;  duodenitis  is  most  frequently  an  extension  of  catarrh  from  the 
stomach,  but  the  pathological  anatomy  of  the  duodenum  presents  some 
peculiarities  which  will  be  described  hereafter. 

(a)  Hypersemia  of  the  intestinal  mucous  membrane  may  exist  without 
inflammation.  The  engorgement  of  the  veins  by  mechanical  retardation 
in  disease  of  the  liver,  heart,  or  lungs  does  not  constitute  catarrh,  although 
it  is  sooner  or  later  followed  by  catarrhal  processes,  usually  of  a  chronic 
nature.  Gravitation  of  blood  to  the  most  dependent  parts  in  cases  of 
long  illness  distends  the  vessels,  and  post-mortem  hyj)ostiisis  leads  to 
the  passage  of  serum  and  coloring  matter  into  the  meshes  of  the  mucous 
and  submucous  tissue.  In  fatal  cases  of  acute  diarrhoea  sometimes  no 
lesion  ha^^  been  observed.  The  liyperaeniic  membrane  pales  after  death, 
BS  does  the  skin  in  scarlatina  and  erysi|)elas.^  The  presence  or  absence 
of  hyperaemia  is  therefore  no  positive  proof  of  the  previous  existence  or 
non-existence  of  inflammation.  To  constitute  inflammation  there  must 
be  other  changes  besides  hyperaemia,  as  oedema,  softening,  and  infiltration 
with  cell-elements. 

*  It  is  difficult  to  recofjnize  ]'»f)st-mortem  hypenpmia  in  the  mucous  membrane  of  the     M 
mouth  or  throat  where  intense  inflammation  has  been  seen  in  life.  ■ 
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A  degree  of  vascular  turgescence  visible  to  the  naked  eye  is  nearly 
always  present  in  llie  mucous  and  submucous  tissues  which  have  been 
the  seat  of  catarrh.  It  is  usually  found  in  the  lower  part  of  the  ileum, 
the  caecum,  sigmoid  flexure,  and  other  parts  of  the  colon.  The  redness 
is  diffused  over  a  surface  of  several  feet  in  length  or  is  circumscribed  in 
patches  of  varying  size.  When  vessels  of  small  size  are  distended  witli 
blood,  red  branching  lines  are  seen  (arborescent  or  ramiform  injection) 
which  have  their  starting-point  in  the  insertion  of  the  mesentery.  When 
the  capillary  system  is  engorged  a  fine  interlacing  network  can  be  dis- 
covered, which  gives  to  the  membrane  a  more  uniform  red  color.  Par- 
allel lines  or  bands  of  redness  extend  in  a  transverse  direction  across  the 
axis  of  the  canal  corresponding  to  the  folds  of  mucous  membrane  in  the 
small  and  large  intestine. 

The  shades  of  color  depend  upon  the  intensity  and  duration  of  the 
congestion.  In  acute  mild  forms  the  color  is  light  red  ;  in  more  intense 
grades  the  membrane  is  more  vivid  or  purplish.  Brown  and  slate- 
colored  tints  show  a  passage  into  the  chronic  stage.  A  black  hue 
occurs  in  gangrenous  inflammation.  Minnte  dots  (speckled  redness) 
are  due  to  minute  extravasations,  and  ecchymotic  irregular  patches  are 
sometimes  seen. 

Bile-staining  of  the  mucous  surface  is  met  with ;  this  cannot  be 
removed  by  washing.  In  metallic  poisoning  the  redness  is  more  vivid 
and  the  mucous  membrane  is  eroded.^ 

(6)  Acute  oedema  and  increase  in  the  cell-elements  in  the  inflamed  parts 
give  rise  to  swelling  and  to  softening,  so  that  the  mucous  membrane  seems 
to  be  easily  scraped  off.  This  is  not  always  the  case,  as  no  loss  of  firm- 
ness of  the  reddened  tissue  is  often  found.  In  tlie  small  intestine  the 
villi,  which  in  health  are  not  seen,  become  enlarged,  giving  a  "plush- 
like" or  velvety  a])pearance  to  the  mucous  membrane;  they  are  some- 
times club-shaped  from  epithelial  accumulations  on  their  free  extrem- 
ities. 

(c)  When  the  small  intestine  is  examined  the  solitary  glands,  which  in 
the  normal  state  are  barely  visible,  are  so  enlarged  that  they  appear  as 
rounded  prominences.  They  are  described  as  looking  like  grains  of 
mustard-seed  on  a  red  ground,  and  are  the  size  of  pinheads.  When 
they  are  distinctly  seen  it  may  be  concluded  that  they  are  enlarged. 
In  children  the  glands  are  enlarged  when  there  has  been  slight  or  no 
diarrhoea. 

Beyer's  patches  are  also  tumefied,  and  are  more  distinct  from  being 
elevated  above  the  surface,  but  they  have  not  in  intestinal  catarrh  as 
great  a  relative  enlargement  when  compared  with  the  solitary  glands  as 
in  typhoid  fever.  The  interfollicular  substance  of  the  patch  may  hyper- 
trophy without  any  increase  in  the  size  of  the  follicles;  a  reticulated 

^  For  colored  plates  illustrating  hypera?mia  and  inflammation  of  the  intestines  see 
Carswell,  Path.  Anal.,  London,  1838,  plate  ii.  figs.  1  and  2,  These  are  beautiful  repre- 
sentations of  (1)  ramiform  vascular  injection  passing  into  (2)  capilliform  injection, 
which  becomes  (3)  uniformly  red,  or  from  its  intensity  (4)  ecchymotic  or  hemorrhagic. 
See  also  Annesley,  3/or6id  Anatomy,  London,  1828,  plates  x.  (Fig.  2),  xiii.,  xxii.,  xxiy., 
and  XXV.  Many  of  these  are  illustrations  of  peritonitis  as  a  complication  of  enteritis. 
See  also  Kupferlafelnzer,  Lesser,  Ueber  die  entzundung  und  Verschu-arung  der  Sckleimhaut 
des  Verdauunyskals,  Berlin,  1830,  tab.  iv.  fr.  3;  also  J.  Hope,  Illustrations  of  Morbid  Anat- 
omy, London,  1834,  figs.  116,  118,  124,  and  125.  These  plates  are  wonderful  in  their 
truthfulness  and  execution. 
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appearance  is  then  given  to  the  gland.  The  color  of  the  swollen  folliclcg 
in  recent  inflammation  is  translucent  from  oedema ;  later  they  are  gray 
and  opaque.  These  changes  are  more  marked  at  the  lower  end  of  the 
ileum,  because  the  isolated  follicles  and  Peyer's  patches  are  more  numer- 
ous there. 

{(T)  Catarrhal  ulcers — erosions — are  produced  by  the  loss  of  epithelium 
or  from  a  process  of  vesicle-forming  and  rupture,  as  in  stomatitis.  They 
may  enlarge,  undermine,  and  coalesce,  thus  reacliing  quite  a  large  size. 
They  may  deepen  and  perforate  the  wall  of  the  bowel,  causing  peri- 
tonitis, or  they  may  heal,  forming  cicatrices  which  in  contracting  may 
narrow  the  canal. 

Small  follicular  ulcers  are  found  on  the  mucous  surface.  They  result 
from  the  breaking  down  of  the  exposed  wall  of  the  closed  follicle  from 
over-distension.  The  ulcer  is  either  on  the  apex  of  the  dome  of  an 
isolated  follicle  or  is  within  the  area  of  a  Peyer's  patch.  Sometimes 
several  ulcers  may  be  seen  on  the  surface  of  the  swollen  patch. ^  The 
ulcerative  process  is  sometimes  very  rapid.  In  the  case  of  a  child  aged 
eight  years,  with  no  previous  intestinal  disease,  who  died  in  the  Chil- 
dren's Hosi)ital,  Washington,  in  June,  1882,  after  a  two  days'  illness 
with  watery  discharges  and  rapid  prostration,  the  solitary  glands  through- 
out the  ileum  were  many  of  them  enlarged.  As  many  as  a  dozen  small 
ulcers  were  seen  at  the  apices  of  the  enlarged  follicles. 

In  the  large  intestine  the  same  lesions  are  found,  but  in  a  more 
advanced  stage,  especially  in  the  caecum  and  descending  colon.  Enlarged 
solitary  glands  of  the  size  of  a  pin  head  or  small  bird-shot  are  scattered 
along  the  canal. 

Follicular  ulcers^  are  found  in  the  large  intestine,  occupying  the  sum- 
mit of  the  enlarged  follicles  and  involving  a  large  extent  of  mucous 
surface.  Pigment-deposits  are  seen  which  give  rise  to  the  appearances 
described  as  occurring  in  chronic  intestinal  catarrh. 

(e)  The  mucous  surface  is  covered,  especially  in  the  areas  of  redness, 
with  an  adhesive,  opaque  mucus  of  neutral  or  alkaline  reaction  and  of 
yellow,  red,  or  brown  hue,  depending  upon  the  relative  amount  of  bile 
or  blood.  It  is  composed  of  mucus-corpuscles,  e])ithelium-cxills  of  cyl- 
indrical and  prismatic  form,  pus-cells,  and  sometimes  blood-corpuscles. 
Vibrios  and  bacteria  also  are  seen. 

The  chief  distinction  between  the  lesions  of  acute  intestinal  catarrh 
and  typhoid  fever  are  these :  In  typhoid  fever  the  number  of  Peyer's 
j)atches  involved  is  larger ;  there  will  be  a  chain  of  enlarged  glands 
from  the  ileo-csecal  valve  throughout  the  ileum,  those  nearest  the  ileum 
being  the  most  altered.  Near  tlie  valve  there  is  usually  some  ulceration, 
so  that  the  gland  acquires  a  ragged  appearance.  In  catarrh  of  the  bowel 
there  is  a  more  irregular  distribution  of  enlarged  glands ;  they  project 
less  above  the  surface,  and  if  ulcci-ated  have  one  or  two  spots  of  erosion. 
In  typhoid  fever  the  Peyer's  patch  has  the  most  prominence.  In  catarrh  of 
the  bowel  the  solitary  glands  are  the  most  enlarged.  In  catarrh  the  large 
intestine  may  be  the  seat  of  the  most  advanced  lesion  ;  in  typhoid  fever, 
except  with  rare  exceptions,  the  lesions  in  the  ileum  are  most  advanced. 

*  See  photoj^raph  facing  pa}?e  302  of  Med.  and  Surg.  History  of  the  War. 
'  For  description  of  the  nio<le  of  formation  and  growth  of  follicular  ulcers  see  article 
on  CuKONic  Intestinal  Catarrh. 
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(/)  The  mesenteric  glands  are  enlarged,  but  not  so  uniformly  so  or  to 
the  same  extent  as  in  typhoid  fever.  The  stomach  is  sometimes  found 
iuflamed,  the  mucous  membrane  being  reddened,  thickened,  or  softened. 
The  liver,  spleen,  and  kidneys  are  normal  or  present  accidental  condi- 
tions of  disease.  In  the  respiratory  organs  pulmonary  congestion, 
pleurisy,  and  pneumonia  are  found.  The  heart  contains  clots  which 
are  fibrinous  or  soft  and  red ;  they  are  found  on  both  sides,  but  when 
one  cavity  alone  is  filled  the  right  is  the  common  seat.  The  brain  is 
usually  normal ;  fluid  may  be  in  the  subarachnoid  space,  and  thrombi  in 
the  cerebral  sinuses. 

Pathological  Histology. — In  the  genesis  of  catarrh  of  the  intes- 
tinal mucous  membrane  the  first  effect  of  the  exciting  cause  is  an  over- 
distension of  the  capillaries  and  small  vessels ;  this  congestion  is  most 
marked  in  the  mesh  work  of  vessels  around  the  closed  follicles.  A 
transudation  of  serum  takes  place  into  the  mucous  layer,  and  in  more 
marked  congestion  into  the  submucous  layer  also ;  these  tissues  become 
more  or  less  oedematous  and  swollen.  Transudation  of  serum  into  the 
intestinal  tube  follows.  From  over-stretching  the  walls  of  minute 
vessels  may  rupture  and  small  extravasations  take  place,  staining  the 
tissue  red.  These  subsequently  become  black  pigment-spots.  Post- 
mortem extravasations  are  due  to  decomposition  of  the  wall  of  the 
vessel.  Eupture  of  vessels  on  the  surface  leads  to  escape  of  blood  into 
the  bowel,  which  is  mixed  with  the  transuded  serum.  The  proper 
secretion,  intestinal  juice,  is  diminished  as  a  result  of  these  changes, 
but  an  excess  of  the  mucus  with  which  the  mucous  membrane  is  always 
coated  immediately  follows.  The  origin  of  the  mucus  is  not  to  be  sought 
for  in  the  activity  of  the  glands  alone,  but  in  the  transformation  of  the 
protoplasm  of  the  epithelial  cells.^  The  varying  proportions  of  serum, 
mucus,  and  blood  cause  the  stools  to  be  serous,  mucous,  slimy,  or  bloody, 
hence  the  terms  serous,  mucous,  and  bloody  diarrhoea. 

Hypernutrition,  swift  life  of  the  mucous  membrane,  the  result  of  con- 
tinued excess  of  blood,  entails  the  increase  of  the  cell-elements.  Lymphoid 
cells  accumulate  in  the  submucous  layer,  especially  where  these  cells  are 
normally  most  numerous.  There  is  a  saturation  of  the  membrane  witli 
an  excess  of  plasma.  Cells  also  appear  in  increasing  numbers  in  tlie 
interfibrillary  spaces  of  the  mucous  membrane,  which  increase  its  bulk, 
and  the  follicles  of  Lieberkiihn  appear  as  if  pushed  apart.  Lymph-cor- 
])uscles  accumulate  in  tlie  meshes  of  the  closed  follicles,  which  are  dis- 
tended and  project  above  the  surface  as  described.  Multiplication  of  the 
cells  within  the  follicle  (follicular  suppuration)  causes  over-stretching  and 
the  wall  bursts,  formino;  the  first  stao-e  of  the  follicular  ulcer.  The 
appearance  uj)on  the  epithelial  surface  of  an  increased  number  of  loos- 
ened cells,  which  are  sometimes  epithelial  in  character  and  a£  other  times 
resembling  pus-cells  (epithelial  and  jiurulent  catarrh),  is  believed  to  be 
due  to  a  rapid  manufacture  and  exfoliation  of  epithelial  elements,  and  to 
constitute  one  of  the  essential  features  of  catarrh.  Desquamation  of  the 
epithelium  in  catarrh  of  the  bowel,  even  in  that  of  Asiatic  cholera,  has 
been  called  in  question  by  Woodward,  who  thinks  that  the  stripping  olf 
of  epithelium  is  cadaveric. 

Sy.^iptoms. — Owing  to  the  difference  in  the  intensity  and  extent  of 

*  RinJfleisch,  Path.  Histology,  Sydenham  ed.,  vol.  i.  p.  412. 
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the  catarrhal  process  there  is  every  possible  variation  in  the  symptoms 
of  intestinal  inHanimation.  No  one  symptomatic  picture  will  properly 
represent  all  cases,  and  with  a  view  to  greater  convenience  and  exactitude 
ot*  illustration  a  division  may  be  made  into  mild  and  severer  forms. 

Under  the  head  of  mild  forms  can  be  included  all  cases  of  intestinal 
catarrh  which  by  their  short  duration  and  benignant  character  point  to  a 
mild  degree  of  inflammation.  They  correspond  to  the  following  anatom- 
ical states :  hypersemia  of  the  nmcous  membrane  of  parts  of  the  small  or 
large  intestine,  or  of  parts  of  both  simultaneously ;  slight  or  moderate 
swelling  of  the  membrane  from  serous  saturation ;  transudation  of  serum 
into  the  canal ;  increase  of  lymphoid  cells  in  the  mucous  and  submucous 
tissues;  and  increased  manufacture  of  epithelial  cells,  but  without  any 
marked  tumefaction  or  ulceration  of  the  closed  follicles.  The  termina- 
tion is  by  resolution,  which  is  reached  in  a  few  days  usually,  and  the 
membrane  is  rapidly  and  entirely  restored  to  the  normal  state.  Between 
the  normal  condition  of  the  mucous  membrane,  with  its  recurring  periods 
of  physiological  hypertemia,  and  the  hy])er8emia  with  exaggerated  secre- 
tion and  peristalsis  which  leads  to  diarrhoea,  there  is  no  well-defined  bor- 
der-line. Diarrhoea  may  be  regarded  as  the  most  certain  sign  of  the 
catarrhal  process.  Whenever  the  frequency  and  fluidity  of  the  stools  are 
such  as  to  be  regarded  as  pathological,  some  stage  or  other  of  catarrhal 
inflammation  may  be  assumed  to  exist. 

In  a  large  number  of  mild  forms  the  onset  is  sudden.  After  a  meal 
of  indigestible  food  or  an  unusual  excess  pain  will  be  felt  in  the  alxlomeu, 
roourring  in  paroxysms,  Avliich  start  in  the  neighborhood  of  the  umbilicus 
and  radiate  throughout  the  abdomen.  The  pain  is  accompanied  by  borbo- 
rygmi,  and  is  succeeded  sooner  or  later  by  a  desire  to  go  to  stool.  The 
first  one  or  two  movements,  which  follow  each  other  in  quick  succession, 
are  more  or  less  consistent  or  moulded,  but  in  a  short  time  diarrhoea  is 
established  by  frequent  discharges  of  watery  fluid,  containing  perhaps 
some  undigested  fragments  of  food,  which  may  have  been  the  exciting 
cause  of  the  illness  by  mechanical  irritation.  Each  stool  is  preceded  by 
colics,  griping  j^ains  in  the  abdomen,  which  are  relieved  by  the  evacua- 
tion. An  attack  beginning  in  this  way  and  from  such  causes  may  cease 
in  a  few  hours,  aucl  be  unattended  by  any  general  symptoms  if  pro}x;r 
precautions  are  taken.  A  slight  dryness  and  coating  of  the  tongue,  with 
Joss  of  appetite  and  occasional  griping  ])ains  or  a  tendency  to  looseness 
of  the  stoolf!,  may  continue  for  a  day  or  two.  Indiscretions  in  diet  or 
other  imprudences,  as  fatigue,  may  prolong  the  mildest  attack  during  one 
or  more  weeks,  but  the  character  of  the  illness  is  here  due  not  to  the 
nature  of  the  disease,  but  to  the  addition  of  fresh  causes  which  delay  the 
natural  progress  toward  recovery. 

Severer  forms  eitiier  begin  suddenly,  as  in  the  milder  forms  just 
described,  or  are  preceded  for  a  time  by  symptoms  of  gastric  or  intes- 
tinal indigestion.  The  patient  may  have  c()m})lained  of  distress  after 
eating,  flatulence,  colicky  pains,  distension  of  the  alKlomen  and  tenderness 
on  pressure,  loss  of  appetite,  with  a  general  feeling  of  ill-health — symp- 
toms which  point  to  the  existence  of  a  condition  of  the  mucous  membrane 
of  the  gastro-intestinal  canal  favorable  to  the  action  of  an  exciting  cause. 

A  feeling  of  chilliness  ushers  in  the  attack.  This  is  accompanied  by  fever, 
which  at  first,  and  sometimes  throughout,  is  of  a  marked  remittent  type. 
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Tlie  griping  pains,  colics,  which  at  first  are  infrequent  and  dull,  now  recur 
at  short  intervals  and  become  sharper.  They  are  sometimes  attended  with 
vomiting  of  food  or  of  a  greenish  fluid.  The  intensity  of  suiFering  may 
be  so  great  as  to  cause  pallor  of  the  countenance,  a  feeling  of  faintness, 
and  coldness  of  the  surface  with  sw^eating.  The  paroxysm  usually  pre- 
cedes a  movement.  The  more  severe  pains  extend  to  the  lower  extrem- 
ities and  the  scrotum. 

Movement  of  gas  in  the  intestines  produces  rumbling,  gurgling,  or 
splashing  sounds,  cidled  borborygmi.  They  are  paroxysmal,  lasting  a 
few  moments,  or  are  coincident  with  pain,  and  frequently  are  the  imme- 
diate precursors  of  an  evacuation.  The  cause  for  their  production  is  the 
quick  propulsion  of  the  fluids  by  strong  peristaltic  action  from  one  part 
of  the  bowel  to  the  other  or  the  rapid  movement  of  gas  within  the  bowel. 
Relief  is  obtained  both  from  the  pain  and  from  the  sense  of  distension  by 
expulsion  of  flatus. 

Tympanites  is  closely  connected  with  the  symptoms  just  described.  An 
excess  of  gases  within  the  bowel  is  not  primarily  a  result  of  the  inflam- 
mation of  the  mucous  membrane,  but  is  an  early  phenomenon  due  to  th6 
decomposition  of  indigestible  food  in  its  transit  through  the  intestine. 
Later,  the  gases  are  developed  very  readily  by  the  decomposition  of  even 
the  most  digestible  articles  of  food,  the  mucus,  wdiich  is  the  product  of 
the  catarrh,  acting  as  a  ferment. 

The  distension  of  the  intestinal  canal  produces  an  intumescence  of  the 
abdomen  Avhich  is  commonly  uniform,  but  may  be  greater  in  some  portions 
of  the  tract  than  in  others.  Thus  the  transverse  and  descending  colon  are 
more  projecting  and  more  distinctly  outlined  than  other  j)ortions  of  the  canal. 

Sensibility  of  the  abdomen  to  pressure  exists  along  the  line  of  the  colon 
or  over  a  considerable  area.  But  no  defined  limitation  of  the  affected  part 
can  usually  be  made  by  the  location  of  pain  to  the  touch.  If  there  is  any 
local  tenderness,  it  is  over  the  descending  colon.  In  one  form  of  enteritis 
— typhlitis — the  localization  of  the  inflammation  in  the  caecum  produces 
subjective  pain  and  pain  on  pressure  in  a  restricted  region — a  peculiarity 
which  results  no  doubt  from  the  early  intensity  of  the  inflammation  and 
the  implication  of  the  connective  tissue  behind  the  bowel.  But  this  is 
not  true  of  inflammation  of  any  other  part  of  the  intestinal  canal. 

A  sensation  of  soreness  on  movement,  as  in  turning  in  bed,  standing, 
or  walking,  is  not  uncommon,  even  when  the  attack  is  of  no  great  grav- 
ity. The  patient  on  standing  bends  forward  to  relieve  tension,  and  he 
may  feel  nervous  when  the  bed  is  shaken. 

Diarrhoea  is  the  most  important  symptom,  as  it  is  directly  related  to 
catarrh.  The  number  of  evacuations  varies  from  one  or  two  to  twenty 
or  more  in  the  day.  In  cases  of  medium  intensity  there  are  from  six  to 
ten  in  twenty-four  hours,  the  interval  between  the  movements  being  two 
to  three  hours  during  the  day  and  somewhat  longer  at  night.  The  mat- 
ters passed  in  quantity  range  from  two  ounces  to  a  i)int ;  the  average  is 
about  four  fluidounces.  This,  however,  is  subject  to  great  variations, 
depending  upon  the  intensity  of  the  disease ;  the  more  choleriform  the 
attack  the  greater  the  amount  of  fluid  passed.  The  weight  of  the  evacu- 
ations varies  from  five  ounces  to  forty  pounds  in  twenty-four  hours ;  this 
increase  does  not  depend  upon  the  greater  quantity  of  water  only,  but  the 
solid  constituents  are  in  greater  amount. 
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The  normal  brown  color,  which  is  due  to  hydrobilirubin,  changes  as 
the  movements  become  thinner  to  yellowish-brown  or  pale  yellow  from 
dilution  of  the  fecal  matter  with  water.  An  excess  of  serum  or  mucus 
renders  them  colorless.  A  greenish-brown,  greenish-yellow,  or  green 
hue  is  due  to  the  presence  of  bile.  The  rapid  descent  of  the  contents 
of  the  bowel  delays  or  prevents  the  reabsorption  of  bile,^  or  the  fluid  is 
expelled  before  the  usual  transformations  in  color  take  place.^  The  bile- 
pigment  is  also  absent  in  duodenal  catarrh  from  closure  of  the  opening 
of  the  ductus  choledochus. 

The  coloration  of  the  stools  further  depends  upon  the  character  of  the 
food  and  drink  and  upon  the  drugs  given.  From  an  exclusive  milk  diet 
the  discharges  are  pale  or  contain  undigested  whitish  lumps  of  casein. 
The  preparations  of  bismuth  and  iron  give  a  black  color  and  the  sulphate 
of  copper  a  dark-green  hue.  A  green  or  greenish-brown  tint  is  observed 
after  the  use  of  calomel,  and  while  the  experiments  of  the  Edinburgh 
committee  demonstrated  that  no  increase  of  bile  follows  its  administration 
in  dogs,  yet  the  opinion  is  still  general  that  the  green  stools  contain  an 
excess  of  bile. 

Blood  appears  in  three  forms  in  the  stools :  as  a  coiFee-ground  or  black 
powder  from  hemorrhage  in  the  stomach  or  upper  bowel ;  as  a  reddish 
fluid  with  small  coagula  in  flakes,  which  come  from  intense  congestion  or 
ulceration  of  the  intestine ;  or  an  abundant  hemorrhage  may  result  from 
deep  ulceration  in  the  duodenum  or  elsewhere. 

The  charaeteristic  odor  of  the  feces  is  altered  in  several  ways.  As  the 
movements  become  less  solid  they  acquire  a  nauseous  or  sour  smell,  due 
essentially  to  the  volatile  products  formed  in  connection  with  the  decom- 
position of  fatty  matters.^  When  very  thin  and  containing  little  or  no 
feculent  matter  the  discharges  lose  odor,  as  in  cholera,  or  they  become 
excessively  offensive — cadaveric — in  intense  and  fatal  inflammation  and 
in  ulceration  of  the  bowels.  After  exposure  to  the  air  the  stools  of  diar- 
rhoea undergo  decomposition  and  develop  oflensive  smells  more  rapidly 
than  in  health.  The  absence  of  bile,  whether  there  is  diarrhoea  or  not, 
gives  rise  to  a  peculiar  and  unpleasant  odor,  showing  that  this  secretion 
is  to  some  extent  an  antiseptic.  The  escape  of  fetid  gas  from  the  anus 
is  rarely  an  accompaniment  of  a  decomposed  state  of  the  rectal  contents. 
In  children  the  stools  are  more  variable  in  quantity,  color,  and  odor  than 
in  adults,  and  are  more  readily  affected  by  the  ingesta. 

In  the  diarrhoea  of  old  persons  the  discharges  are  thin,  yellow,  offen- 
sive, and  often  frothy. 

The  disorder  of  the  digestive  apparatus  is  attended  with  other  symjv 
toms.  The  tongue  is  normal  in  some  cases;  in  others  red  at  the  point  and 
edges  with  a  central  whitish  coat,  or  the  surface  is  red,  polished,  and  dry. 
Marked  change  iji  the  appearance  of  the  tongue  is  due  to  a  complicating 
gastric  catarrh.     There  is  thii-st,  with  loss  of  a2)petite,  and  a  tendency  to 

*  L.  Bnmlon, "  On  the  Action  of  Purgative  Medicines,"  The  PiuctUioner,  London,  June, 
1874,  p.  403. 

'  The  reaction  of  bile-pigment  with  nitric  acid,  which  does  not  take  place  in  the  con- 
tents of  the  colon  or  in  normal  feces,  is  seen  in  the  green  stools  of  acute  intestinal  catarrli, 
especially  in  children. 

'  Guttnianu,  Phyniad  Diatjnnslst,  Sydenham  Soc,  ed.,  p.  404.  The  odor  of  normal  feres 
is  due  to  a  siilwtiuce  isolated  hy  Brieciuer,  called  scatol,  which  fs  a  final  prcKliict  of  the 
putrefaction  of  albumen  (Ewald,  Lectures  on  Diyeslion,  New  York,  1881,  p.  lOG). 
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nausea  and  vomiting  in  children  and  feeble  persons.  The  breath  has  a 
peculiarly  offensive  odor  (spoken  of  as  fecal)  in  some  instances. 

Fever  is  not  always  present.  In  cases  of  moderate  severity  it  occurs 
in  the  beginniug  of  the  illness,  but  declines  rapidly  under  treatment  by 
rest  and  diet.  The  course  of  fever  does  not  conform  to  any  type  even  in 
severe  cases,  although  it  so  nearly  resembles  that  of  typhoid  fever  in  its 
first  week  as  to  lead  to  mistakes  in  diagnosis.  The  height  of  the  fever 
and  its  duration  are  measures  of  the  extent  of  the  lesions  and  their  gravity. 
Sudden  outbursts  of  fever  point  to  some  complication.  In  catarrh  of  the 
bowel  due  to  cold  the  fever  is  higher  than  when  indigestion  is  the  cause. 
In  very  feeble  persons,  in  children,  and  in  any  case  from  neglect  and 
improper  feeding  the  body-heat  may  be  very  high. 

The  urine  is  diminished  and  high-colored.  Very  little  disturbance  of 
the  nervous  system  is  seen  except  in  young  and  old  patients ;  some  head- 
ache and  restlessness  are  all  that  may  be  observed.  Moderate  delir- 
ium at  night  accompanies  very  acute  attacks.  In  children  convulsions 
are  not  unusual  in  the  onset  and  at  the  end  of  the  attack.  In  the  aged 
exhaustion  from  the  illness  soon  lapses  into  stupor  or  coma. 

Paraplegia  and  contraction  of  the  muscles  of  the  extremities  are  referred 
by  some  observers  to  gastro-intestinal  inflammation.^ 

In  uncomplicated  mild  cases  of  intestinal  catarrh  there  is  a  movement 
toward  recovery  after  a  few  days'  illness.  The  stools  become  less  fre- 
quent, smaller,  and  more  consistent.  In  a  week  to  ten  days  the  tongue 
cleans,  the  thirst  ceases,  the  appetite  returns,  the  tympanites  and  pain 
diminish.  The  fever  declines,  and  ceases  before  the  diarrhoea  is  com- 
pletely arrested.  There  are  always  more  or  less  emaciation  and  loss  of 
strength  from  the  fever  and  arrest  of  nutrition.  The  liability  to  relapse 
is  great,  and  the  patient  by  indiscretions  re])roduces  the  sauie  symptoms, 
thus  prolonging  the  attack  for  several  weeks.  Acute  intestinal  catarrh 
may  pass  into  the  chronic  form  by  a  disappearance  of  fever  and  amelior- 
ation of  all  the  abdominal  symptoms.  Tlie  patient  begins  to  take  solid 
food,  gains  strength  and  flesh,  but  complete  recovery  does  not  come.  The 
diarrhoea  recurs  at  variable  intervals  as  the  result  of  indulgences  in  a 
mixed  diet,  over-exercise,  or  exposure  to  cold,  and  in  time  we  have  some 
degree  of  chronic  catarrh  permanently  established. 

Very  mild  cases  may  be  prolonged  by  the  neglect  of  the  patient  to  con- 
sider his  ])ainless  diarrhoea  of  sufficient  moment  to  need  attention. 

In  inflanmiation  of  the  more  intense  kind  the  picture  is  somewhat 
different.  The  prodromes  are  longer  and  the  general  symptoms  more 
severe.  Restlessness,  a  sense  of  prostration,  delirium,  and  high  fever 
mark  the  early  stages  and  continue  for  a  longer  time.  The  patient  loses 
flesh  aud  strength  quickly.  The  features  express  anxiety  and  illness,  the 
skin  is  hot  and  dry,  aud  the  thirst  great.  Vomiting  is  repeated.  Bor- 
borygmi,  the  tension  of  the  abdomen,  pain,  and  sensibility  to  pressure 
are  all  intensified.  The  stools  are  at  first  yellow  and  thin,  but  change 
much  from  day  to  day.  They  may  be  green  or  very  thin  aud  dark  or 
grayish,  and  are  sometimes  very  offensive  in  odor.  Blood  and  mucus 
may  be  seen  in  them,  being  slimy  or  grumous  and  bloody.  When  the 
patient  is  very  Aveak  the  discharges  are  involuntary ;  the  tongue  is  coated 
white,  with  bright  red  tip  and  edges,  and  is  often  dry. 

»  Potain,  Le  Praiicien,  Paris,  1879-80,  p.  88. 
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The  severer  forms  last  from  three  to  six  weeks.  After  a  tedious  period 
of  alternate  improvement  and  relapse  the  illness  becomes  chronic  or  the 
patient  dies  from  asthenia,  perforation  and  peritonitis,  or  some  other 
complication. 

In  the  most  intense  varieties  which  find  examples  among  Europeans 
and  Americans  in  intertropical  countries,  or  result  from  acute  mineral 
poisoning  and  from  rapidly-progressing  cases  of  acute  ulceration  of  the 
intestinal  wall,  especially  in  children,  there  is  a  sharper  and  more  violent 
invasion.  The  strength  is  reduced  in  a  very  short  time,  and  there  is 
rapid  emaciation ;  the  features  assume  an  anxious  expression ;  the  com- 
plexion is  leaden  or  livid  ;  the  skin  is  cold  and  clammy ;  the  pulse  is 
small,  weak,  and  rapid ;  the  breath  comes  quick  and  short,  and  is  fre- 
quently complicated  with  hiccough.  In  the  early  stages  vomiting 
occurs,  due  to  a  concurrent  gastritis;  in  cases  of  poisoning  vomiting 
is  incessant. 

The  pain  in  the  abdomen  is  intense,  and  less  paroxysmal  than  in  other 
forms.  The  abdomen  is  tympanitic  and  excessively  tender  to  the  touch, 
and  the  knees  are  drawn  up  to  relieve  the  tension  of  the  abdominal 
muscles.  Thin,  black,  or  reddish  stools  are  passed  every  few  moments. 
As  the  attack  progresses  the  urine  is  supjiressed,  the  voice  becomes 
whispering,  and  collapse  is  developed.  This  is  marked  by  cold 
extremities,  dyspnoea,  feeble  and  finally  imperceptible  pulse.  Deatli 
may  end  the  scene  in  a  few  hours  or  the  patient  may  rally  and 
recover  slowly. 

Choleriform  diarrhoea  occurs  chiefly  in  children  during  hot  weather. 

Varieties  due  to  Seat.- — The  symptoms  and  progress  of  acute 
catarrh  of  the  intestines  present  numerous  differences  depending  upon 
the  seat  of  the  inflammation.  The  symptomatology  already  given  is 
that  of  the  most  common  form  (ileo-colitis),  in  which  the  lower  part  of 
the  ileum  and  a  considerable  portion  of  the  colon  are  simultaneously 
involved.  Many  cases  no  doubt  occur  in  which  the  disease  is  limited  and 
in  which  early  recovery  is  the  rule.  The  pathological  anatomy  of  cases 
of  generalized  catarrh  is  better  known,  as  they  form  the  bulk  of  the  fatal 
cases. 

I.  Acute  Duodenitis. — The  most  common  form  of  duodenitis  is  that 
in  which  the  inflammation  spreads  by  continuity  of  tissue  from  the 
stomach  to  the  duodenum,  as  in  acute  gastric  catarrh  after  a  debauch. 
The  prominence  of  the  gastric  symptoms  disguises  the  intestinal  lesion, 
unless  the  catarrh,  as  is  frequently  the  case,  extends  into  and  obstructs 
the  common  bile-duct  and  its  branches,  and  suddenly  develops  icterus 
with  clayey  stools  and  altered  urine.  Besides  icterus,  a  careful  isolation 
of  symptoms  will  show  that  some  cannot  be  attributed  to  the  stomach  : 
there  is  a  dull  pain  seated  in  the  right  hypochondrium,  extending  to  the 
right  shoulder  or  shoulder-bh\de,  which  is  increased  by  pressure  upon  the 
region  of  the  dutnlenum.  As  the  gastric  symptoms  improve  there  is  no 
change  in  the  icterus,  which  continues  for  some  days  or  weeks  longer. 
The  connection  l)etween  burns  of  the  integument  and  ulcer  of  the  duo- 
denum is  well  known.  Symptoms  of  perfomtion,  with  death,  may  l)e  the 
first  sign  of  this  lesion,  but  vomiting  of  blood,  icterus,  purging  of  blood, 
indigestion,  and  cjirdialgia  occur  from  duodenal  ulcers. 

Tue  typical  acute  duodenitis  described  by  authors  as  an  independent 
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aflbction  Is  of  rare  occurrence.  An  epidemic  of  duodenitis^  has  been 
reported  where  many  persons  were  simultaneously  attacked,  all  the  cases 
having  had  the  same  traits — headache,  pain  in  the  line  of  the  duodenum 
at  the  left  edge  of  the  right  hypochondrium,  pain  in  the  first  and  second 
lumbar  vertebrae,  constipation,  jaundice,  slow  pulse,  and  mental  depres- 
sion. Gangrenous  inflammation  of  the  duodenum^  has  been  once  seen, 
and  produced  a  chill,  a  severe  sense  of  weight  and  pain  in  the  epigastrium, 
retching  and  eructations  of  gas,  tenderness  on  pressure,  frequent  j)ulse, 
and  high  temperature.  There  was  obstinate  constipation,  with  dyspnoea, 
death  ensuing  in  a  few  days.  At  the  autopsy  gangrenous  inflammation 
of  the  duodenum  was  found,  which  ended  abruptly  twelve  inches  from 
the  pylorus.     There  was  a  large  gall-stone  in  the  gall-bladder. 

A  fatal  case  of  duodenitis  is  recorded^  in  which  the  following  symptoms 
were  observed :  sudden  and  severe  pain  in  the  right  hypochondrium, 
increased  by  pressure  ;  rigors,  vomiting  and  purging  of  a  green  flocculeut 
fluid,  and  later  of  blood  ;  jaundice,  fever,  delirium,  collapse,  and  death. 
The  pylorus  and  two-thirds  of  the  duodenal  mucous  membrane  were 
much  inflamed  and  the  orifice  of  the  bile-duct  closed. 

II.  Acute  Ileitis,  Acute  Jejunitis. — When  the  ileum,  with  or  without 
the  jejunum,  is  the  seat  of  catarrh,  diarrhoea  may  not  be  present,  pro- 
vided the  inflammation  is  slight  and  there  is  no  increase  of  colon  peri- 
stalsis. The  symptoms  then  are  borborygmi,  pain  and  fulness  about  and 
below  the  umbilicus  or  between  it  and  the  right  ileum,  especially  after 
eating,  and  the  general  symptoms  arising  from  indigestion  and  malnutri- 
tion. Fever  is  slight  or  absent ;  there  are  malaise  and  loss  of  strength. 
The  feces  give  important  indications.  They  contain  unaltered  bile  and 
fragments  of  muscular  fibre  and  starch-granules  in  excess  of  the  quantity 
found  in  health.  An  increased  quantity  of  mucus,  diflused  evenly  in  a 
fluid  evacuation,  or  globules  of  mucus  stained  with  bile,  or  bile-stained 
epithelium,  denote  inflammation  confined  to  the  small  intestine.  A  larger 
amount  of  indican  in  the  urine  than  is  normally  present  is  a  sign  of  the 
same  lesion.'' 

Intense  inflammation  of  the  small  intestine  may  exist  without  diar- 
rhoea or  other  symptoms  betokening  the  real  nature  of  the  attack.  Flint* 
mentions  having  met  with  three  such  instances,  and  Good  hart  ®  records 
thirteen  cases  of  enteritis  with  marked  lesions  in  which  no  diagnosis  had 
been  made  before  death.  KUliet  and  Barthez  report  twenty-four  autop- 
sies in  children  with  intestinal  lesions  in  which  no  symptoms  had  been 
observed.^ 

III.  Acute  Colitis. — Fifty  years  ago  colitis  was  synonymous  with 
enteritis,  and  not  with  dysentery,  as  at  a  more  recent  date.^     The  older 

^  McGanghey,  Philada.  Med.  Times,  Aug.  1,  1872,  ii.  p.  407 ;  also,  T.  N.  Keynolds, 
Detroit  Clinic,  June  7,  1882,  p.  181. 

'^  Eskridge,  Philada.  Med.  Times,  Feb.  15,  1879,  ix.  p.  239. 

'  Die  Krankheifen  des  Duodenums,  Mayer,  quoted  by  Leube  in  Ziemssen^s  Oydopcedia, 
Am.  ed.,  vol.  vii.  p.  373. 

*  These  conclusions  are  based  upon  the  results  of  one  thousand  examinations  of  feces 
made  by  H.  Nothniigel,  and  reported  in  Zur  Klinik  der  Darmkraiikheiten ;  Zeit&chriJ't  J'iir 
klin.  Medicin,  iv.,  1882,  p.  223. 

5  Clinical  Medicine,  Philada.,  1879,  p.  280. 

*  Guy\«i  Hospital  Gazette,  Sept.,  1878,  p.  98  et  sea. 

'  Maladies  des  En/ants,  Paris,  1861,  tome  i.  p.  748. 
^Journal  general  de  Medecine,  Paris,  1825,  t.  xci.  p.  18. 
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signification  expressed  the  fact  that  inflammation  in  the  colon  is  essential 
to  diarrhoea.     Later  the  term  was  used  synonymously  with  dysentery.^ 

The  colon  is  a  conducting  tube ;  tlie  contents  are  composed  of  matters 
unabsorbed  in  the  small  intestines.  At  first  the  mass  entering  the  colon 
is  fluid,  but  by  the  gradual  absorption  of  its  watery  part  it  approaches 
solidity.  The  discharge  from  the  rectum  of  a  fluid  shows  that  the  pro- 
pulsion through  the  large  intestine  is  so  rapid  that  the  process  of  drying 
does  not  take  place,  or  that  from  inflammation  of  the  colon  there  is  an 
excess  of  fluid  transudation  from  the  intestinal  wall.  The  superficial 
position  of  the  colon,  its  great  size  and  length,  expose  it  to  the  action 
of  external  cold,  to  blows,  etc. 

In  catarrh  limited  to  tlie  colon  there  are  essentially  the  same  symptoms 
as  in  ileo-colitis,  inasmuch  as  the  inflammation  of  the  colon  gives  to  that 
form  its  characteristic  features — borborygmi,  diarrhoea,  and  tympanites. 
When  the  disease  in  tlie  colon  preponderates  or  exists  alone,  the  pain  and 
tenderness  are  more  superficial  and  confined  to  the  line  of  the  large  intes- 
tine. The  distended  colon  projects  and  the  abdominal  swelling  is  not  so 
uniform.  If  the  attack  is  subacute  or  mild,  the  stools  contain  normal 
feces  mixed  with  a  great  deal  of  mucus ;  when  the  inflammation  is  in  the 
sigmoid  flexure,  pure  mucus  is  passed.  Blood  mixed  with  mucus  and 
tenesmus  accompany  inflammation  low  down.  Blood  may,  however, 
come  from  intense  inflammation  of  the  ascending  and  transverse  colon 
without  disease  of  the  lower  bowel.^ 

IV.  Proctitis. — The  rectum  may  be  the  seat  of  simple  catarrh,  which  dif- 
fers in  its  symptoms  from  catarrh  of  other  portions  of  the  canal.  By  many 
this  form  is  called  simple,  non-infective  dysentery.  But  as  it  is  a  form  of 
intestinal  catarrh,  it  is  right  that  it  should  be  considered  in  connection 
with  colitis.  The  first  indication  of  its  onset  is  a  frecjuent  desire  to  go  to 
stool,  with  an  unsatisfied  feeling  after  each  effort.  Normal  fecal  matter 
is  first  expelled  in  solid  form,  coated  with  mucus  which  may  be  streaked 
with  blood.  Soon,  however,  the  discharges  consist  of  jelly-like  mucus, 
alone  or  mixed  with  blood.  A  small  quantity  of  this  is  passed  with 
tenesmus  at  shoi*t  intervals.  The  ])atient  complains  of  a  burning  feeling 
in  the  rectum  and  a  constant  and  irresistible  desire  to  strain.  The  same 
spasmodic  contraction  may  involve  the  bladder. 

This  affection  rarely  assumes  a  serious  form.  It  usually  ends  in  recov- 
ery snontiineously  or  under  treatment  by  the  cessation  of  the  mucus  and 
blood  and  the  discharge  of  normal  fecal  matter. 

Diagnosis. — A  combination  of  the  symptoms  described  as  belonging 
to  inflammation  of  the  small  and  lar«i:e  intestine  jj^ives  the  most  common 

*  Tweedie,  System  of  the  Practice  of  Medicine,  18-41. 

'  lu  a  case  seen  by  the  writer  of  colitis  terminating  fatally  from  perforation  of  the 
transverse  colon  this  point  was  illustrated.  A  woman  aged  fifty  was  taken  with  diar- 
rhoea in  August,  1873.  In  November  the  symptoms  be&ime  worse:  tongue  dry  and  red  ; 
abdominal  pain;  tympanites;  fre(pient  stools,  ten  to  seventeen  in  twenty-four  hours; 
quantity  large,  of  a  yellow  or  brownish-red  color  with  floating  flakes.  General  symptoms 
grew  worse ;  blood  in  stools  from  time  to  time.  November  24,  sudden  cessation  of  dis- 
charges from  the  bowels,  and  the  following  day  sudden  collapse  and  death.  Autopsy: 
Descending  colon  and  sigmoid  flexure  comparatively  healthy.  Transvei-se  colon  adhe- 
rent to  stomach  ;  deposits  of  lymph  on  colon  and  small  intestines;  fluid  and  feces  in  the 
j>eritoneaI  cavity.  The  nnicous  membrane  of  the  ascending  and  transverse  colon  in  a 
suite  of  black  pulpy  disintegration,  in  the  transverse  colon  the  walls  were  thinned  by 
ultvration  ami  e;isily  torn;  gangrenous  appearance  of  nnicous  coal;  perforation  of  the 
colon  wall  below  greater  curvature  of  the  slomach. 
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iorni  uf  intestinal  'jatarrh,  ileo-colitis.  Thi«  nnlon  is  diagnosed  by  the 
following  symptoms  :  fever ;  general  distension  of  the  abdomen  ;  parox- 
ysmal pains  starting  from  the  umbllicns,  but  having  a  general  distribu- 
tion; noisy  movements  of  gas;  diarrhoea,  the  stools  being  large,  thin, 
stained  more  or  less  with  bile,  containing  more  or  less  mucus  intimately 
mixed  with  fluid  matter  and  wdth  particles  of  partially-digested  or  unal- 
tered food.  It  is  possible  in  many  cases  to  recognize  the  part  of  the 
intestinal  canal  which  is  the  seat  of  disease  from  differences  in  symptoms 
which  have  already  been  described.  But  great  care  in  observation  is 
needed,  combined  with  a  minute  inspection  and  microscopical  examination 
of  the  stools,  to  arrive  at  accurate  and  well-founded  conclusions. 

Acute  follicular  ulceration  may  be  thought  to  have  begun  if  after  a 
week  or  more  of  illness  thin  and  sometimes  putrescent  stools  are  passed 
containing  small  blood-coagula,  with  mucus  and  pus.^  This  opinion  would 
be  confirmed  by  an  increase  in  abdominal  tenderness  and  the  persistence  of 
the  diarrhoea  or  tendency  to  relapse  notwithstanding  careful  treatment  and 
diet.  The  transition  of  the  disease  into  the  chronic  form  would  give  addi- 
tional support  to  this  view  of  the  nature  of  the  lesion.^ 

Some  or  all  of  the  symptoms  of  acute  intestinal  catarrh  are,  however, 
found  in  other  diseases.  It  is  well,  therefore,  to  devote  some  attention 
to  differential  diagnosis,  giving  a  resume  of  the  salient  points  of  dis- 
tinction. 

Typhoid  fever  in  many  of  its  features  resembles  intestinal  catarrh,  and 
in  many  cases  is  confounded  with  it.  Until  within  quite  recent  times 
the  symptoms  of  typhoid  fever  were  grouped  under  the  names  gastro- 
enteritis and  follicular  enteritis.  In  the  first  week  of  the  illness  there  is 
reasonable  ground  for  delay  in  making  a  positive  diagnosis.  Etiological 
data  are  here  of  great  help.  The  occurrence  of  the  symptoms  in  children 
imder  two  years  and  in  adults  beyond  fifty  years  points  strongly  to  intes- 
tinal catarrh.  Spring  and  early  summer  are  the  seasons  for  diarrhoea ; 
typhoid  belongs  to  late  summer  and  to  autumn.  A  sudden  onset  after 
errors  in  diet  or  exposure  to  cold,  with  the  early  development  of  pain  in 
the  bowels,  rumbling  of  gas,  diarrhoea,  Avould  be  easily  recognized  as  a 
local  disorder.  In  typhoid  fever  there  is  a  less  sudden  ©nset,  with  pro- 
dromal debility,  anaemia,  indigestion,  and  nocturnal  fever.  To  these 
symptoms  the  diarrhoea,  which  is  attended  with  little  or  no  pain,  plays 
a  very  subordinate  part.  In  many  cases  of  mild  typhoid  the  develo])- 
ment  is  sudden,  with  rigors.  A  week's  study  of  the  temperature,  if  no 
rose-spots  appear,  will  be  needed  before  the  diagnosis  can  be  made. 
There  is  not  much  difficulty  in  making  the  distinction  when  the  attack 
has  reached  its  second  week.  At  this  period  in  catarrh  of  the  bowel  the 
high  fever,  with  regular  morning  remissions  and  evening  exacerbations, 
is  not  constant,  as  in  ty])hoid  fever ;  there  is  tenderness  on  pressure  over 
the  abdomen  and  gurgling,  but  no  great  meteorism  ;  sibilant  rales  are  not 
heard  in  the  chest ;  there  are  no  rose-spots ;  rarely  cerebral  symptoms 
except  insomnia;  and  delirium  is  uncommon.  The  spleen  is  not  enlarged. 
The  prostration  is  proportioned  to  the  diarrhoea,  and  is  by  no  means  as 

^  "The  intestinal  mucous  membrane,  especially  that  of  the  small  intestine,  scarcely 
ever  produces  pus  without  ulceration"  (Virchow's  Cellular  Patholoyy,  Philada.,  1863,  p. 
492). 

^  For  a  more  detailed  account  of  the  symptoms  and  diagnosis  of  follicular  ulceration  see 
axticle  on  Chronic  Intestinal  Catarrh. 
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great  as  at  the  same  period  in  enteric  fever.  The  colicky  pains  preced- 
ing and  accompanying  the  stools  are  a  more  marked  feature  of  intestinal 
^catarrh  ;  they  are  absent  in  enteric  fever  or  have  a  feeble  intensity. 

In  children  between  the  ages  of  two  and  seven  years  there  are  certain 
peculiarities  which  augment  the  diificulties  of  diagnosis.  Intestinal 
catarrli  in  them  is  accompanied  by  an  abundant,  frequently  painless 
diarrhoea,  by  tympanites,  cerebral  disturbances,  a  dry  and  coated  tongue, 
with  sordes  on  the  lips  and  gums,  and  by  a  rapidly-developed  anaemia, 
emaciation,  and  exhaustion.  Typhoid  fever  in  children  of  this  age  is 
generally  benignant ;  vomiting  is  more  common  than  in  adults ;  high 
grades  of  meteorisni  are  infrequent;  tenderness  of  the  csecal  region  is 
determined  with  greater  difficulty ;  and  severe  nervous  phenomena  and 
fatfl  intestinal  complications  rarely  occur.^  In  other  words,  in  young 
children  intestinal  catarrh  by  its  severity  and  enteric  fever  by  its 
benignity  more  nearly  approach  each  other  than  in  adults ;  in  many 
instances  the  diagnosis  must  be  undecided  until  late  in  the  attack. 

Typhoid  fever  can  of  course  be  known  if  rose-spots,  a  splenic  tumor, 
or  the  characteristic  delirium  are  manifested,  or  if  the  fever-curve  con- 
forms to  the  type ;  but  in  children  all  these  symptoms  may  be  negative ; 
even  the  fever  has  great  variability.  If  fever  is  continued  beyond  ten 
days,  and  is  accompanied  by  progressive  anaemia  and  emaciation  and 
debility,  the  attack  is  enteric  fever  if  all  local  causes  of  fever  can  be 
excluded.  There  is  no  mini;iium  limit  to  the  temperature  in  typhoid 
fever,  and  no  matter  how  low  the  maxima  of  the  fastigium  may  be, 
typhoid  fever  cannot  be  excluded.^ 

The  large  watery  stools  and  the  absence  of  tenesmus  mark  the  differ- 
ence between  diarrhoea  and  dysentery.  Blood  may  be  present  in  colitis, 
owing  to  a  high  grade  of  inflammation  and  to  ulceration.  Simple  catarrh 
of  the  rectum,  proctitis,  is  not  readily  distinguished  from  infective  dys- 
entery. Small  mucous  and  bloody  stools  may  be  catarrhal.  In  the 
present  state  of  our  knowledge  dysentery  would  be  known  by  marked 
tenesmus,  by  the  grave  general  symj^toms,  the  reddish  fluid  stools  with 
flocculi,  and  by  its  occurrence  in  epidemic  form. 

Enteralgia  presents  the  following  features  which  distinguish  it  from 
intestinal  catarrh :  The  tongue  in  enteralgia  is  clean  or  coated  white,  but 
with  no  red  tip  and  edges ;  the  appetite  is  capricious,  but  not  lost ;  the 
bowels  are  constipated ;  the  pain  beai-s  no  relation  to  the  ingestion  of 
food  or  drink,  as  in  enteritis.  Fever  is  accidental,  and  there  are  other 
nervous  phenomena.  In  lead  colic  there  is  no  fever,  tympanites,  nor  diar- 
rhoea. In  rheumatism  of  the  abdominal  walls  the  pain  is  superficial  and 
sharp,  not  griping,  and  is  increased  by  movements  of  the  trunk.  The 
digestive  system  is  in  no  way  disordered.  From  peritonitis  intestinal 
catarrh  is  distinguished  by  a  less  degree  of  illness  and  by  its  usually 
favorable  result,  by  diarrhoea,  a  greater  freedom  in  movement,  and  by  a 
less  degree  of  suffering  on  palpating  the  abdomen.  Tympanites,  con- 
stipation, great  tenderness  on  pressure  over  the  abdomen,  and  a  small, 
quick  pulse,  point  to  peritonitis. 

• 
*  »  Consult  "Diseases  of  Children,"  Henoch,  WooiTs  Library,  New  York,  1882,  p.  300. 

'  Johnston,  "On  tlie  Diagnosis  of  Mild  Cases  of  Typhoid  Fever,"  Am.  Journ.  Med.  ScL, 
Oct.,  1875,  p.  372;  also,  "On  the  Mild  Forms  of  Continued  Fever  in  Washington,"  Anu 
Juu'.m.  Med.  Sci,  Oct.,  1882,  p.  387. 
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PirOGNOSis. — A  simple  intestinal  catarrh  of  the  form  first  described 
involves  no  danger,  and  if  treated  by  rest  and  diet  soon  recovers.  The 
more  severe  form,  beginning  as  a  primary  disease,  when  rationally 
treated  ends  in  recovery  in  most  instances. 

Unfavorable  predisposing  causes  are — a  hot  climate  (India,  the  West 
Indies,  and  intertropical  climates  in  general) ;  very  hot  weather  of  the 
summer  and  autumn  months ;  a  very  early  or  very  advanced  age ;  the 
contaminated  atmosphere  of  prisons,  camps,  etc. ;  all  bad  hygienic  influ- 
ences ;  and  previous  or  coexisting  illness.  When  diarrhoea  occurs  as  a 
complication  of  the  acute  infectious  diseases  it  has  a  special  gravity.  Iu 
typhoid  fever,  scarlatina,  measles,  acute  tuberculosis,  etc.  it  adds  another 
element  of  illness  and  danger.  During  the  progress  of  chronic  general 
diseases  (malaria,  scurvy,  tuberculosis)  it  becomes  an  obstinate  and  some- 
times a  fatal  complication.  Among  the  exciting  causes  mineral  poisons 
induce  the  most  dangerous  form  of  intestinal  catarrh.  Unfavorable 
symptoms  occurring  during  the  course  of  acute  diarrhoea  are  the  early 
development  of  high  temperature,  cerebral  disturbance,  great  sensibility 
to  pressure  over  the  abdomen,  thin  and  bloody  or  highly  offensive 
stools,  involuntary  discharges,  and  very  rapid  emaciation  and  loss  of 
strength. 

Treatment. — There  have  been  many  fluctuations  of  opinion  as  to 
the  relative  value  of  modes  of  treatment  in  this  disease.  Various  thera- 
peutic measures  have  been  suggested  which,  after  enjoying  favor  for  a 
time,  have  been  abandoned,  and  revived  after  long  periods  of  disfavor. 
Venesection  was  alternately  recommended  and  forbidden.  Emetics  and 
evacuants,  mercurials,  diuretics,  diaphoretics,  have  been  in  turn  warmly 
supported  and  vigorously  opposed.  Opium,  belladonna,  the  various 
astringents,  and  cinchona-bark  have  run  through  many  changes  of 
favor.  Individual  drugs  give  curious  evidence  of  inconstancy.  Oxide 
of  zinc,  suggested  by  James  Adair  in  1785  and  by  Hendy  in  1784,  after 
a  hundred  years  of  weak  approval  is  commended  highly  by  Penrose 
(18G3),  Brakenridge,  and  Mackey  (1873),^  and  by  more  recent  writers. 
Acetate  of  lead,  which  dates  back  to  Paracelsus,  had  varying  fortunes 
of  repute  and  disrepute.  In  the  end  of  the  seventeenth  century  it  had 
a  name  for  curing  diarrhoea,  but  in  the  following  century  it  was  spoken 
of  by  Boerhaave  as  a  deceitful  and  destructive  poison,  and  Cullen  in 
1789  said  that  hardly  any  one  then  thought  of  using  lead  internally.^ 
In  1799  it  had  warm  advocates  in  this  country;  among  them,  Thomas 
Ewall  of  Washington,  who  wrote  in  1808.  Since  then  it  has  come  into 
very  general  use  and  favor,  which  it  still  holds. 

In  view  of  the  many  changes  of  faith  in  systems  of  treatment  and  in 
drugs,  we  have  no  right  to  assume  that  we  have  as  yet  reached  the  per- 
fection of  treatment.  In  fact,  experience  brings  the  conviction  that  our 
systems  are  quite  imperfect  and  that  drugs  fail  in  our  hands  when  they 
are  most  needed. 

The  prophylactic  treatment  is  of  importance,  especially  in  children, 
delicate  persons,  and  in  those  suffering  from  disease  or  predisposed  by 
idiosyncrasy  to  intestinal  catarrh.  Directions  must  be  given  by  the  phy- 
sician as  to  the  food  for  children  appropriate  to  their  age  and  digestive 
capacity.     Summer  heat  and  city  life  being  so  fatal  to  them,  they  should 

*  J.  J.  Woodward,  op.  ciL,  p.  776.  '  Ibid.,  op.  cit.,  p.  780  et  seq. 
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be  sent  to  the  cool  climate  of  the  seashore  or  mountains  during  the  first 
and  second  years  of  life.  In  warm  weather  laxatives  sliould  not  be  given 
to  children,  except  with  precautions  against  their  acting  too  freely ;  the 
same  rule  applies  to  the  aged.  Too  great  care  in  diet  in  older  children 
predisposes  to  indigestion  and  diarrhoea.  Variety  in  food  is  of  service, 
therefore.  It  is  not  well  to  give  children  food  prepared  so  as  to  do  away 
with  the  necessity  for  mastication  and  for  active  gastric  movements.  The 
stomach  gains  strength  by  exercise.  All  reasonable  care  should  be  used 
not  to  take  food  in  excess  of  the  individual's  power  of  digestion.  Unripe 
fruit,  stale  vegetables  or  fruits,  cheese,  pork,  shellfish  which  are  not  abso- 
lutely fresh,  are  among  th^  aliments  which  may  produce  diarrhoea,  and 
are  to  be  avoided.  Many  people  have  to  be  told  what  food  is  unsuited 
to  them,  and  certain  articles  of  food  in  individual  cases  invariably  excite 
diarrhoea.  Alcohol  is  often  to  be  blamed  for  diarrhoeas  w^hich  are  attrib- 
uted to  indigestible  food,  and  frequent  recurrences  of  intestinal  catarrh 
can  only  be  prevented  by  abandoning  stimulants  altogether.  The  bad 
effects  of  sudden  changes  in  temperature  are  warded  off  by  wearing 
flannel  next  to  the  body.  This  is  an  important  rule  for  adults  as  for 
children.  Even  in  summer  thin  flannel  or  gauze  gives  protection.  Well- 
ventilated  rooms,  good  house-drainage,  personal  cleanliness,  with  all  other 
liygienic  aids,  are  means  of  prevention.  Persistent  disinfection  of  sources 
of  air-  and  water-contamination  should  be  practised,  especially  in  hot 
weather.  In  the  country  the  open  privies  and  wells  need  frequent  clear- 
ing out.  Cases  of  fatal  diarrhoea  are  met  with  in  elevated  regions  where 
the  continued  low  temperature  rendei-s  it  improbable  that  heat  could  have 
anything  to  do  with  their  causation.^  Water  should  not  be  used  which 
could  in  any  way  be  tainted  with  soakage  from  privies,  barnyards,  or 
other  places  where  animal  decomposition  is  going  on.^  Avoiding  the 
use  of  cathartics  in  the  onset  of  acute  illness,  the  nature  of  which  is  not 
known,  is  a  useful  prophylactic  measure.  A  fatal  diarrhoea  may  result 
from  injudicious  purging  in  such  cases.  Care  in  the  use  of  laxatives 
should  be  observed  in  the  chronic  wasting  diseases — tuberculosis,  rachitis, 
cancer,  etc. 

The  selection  of  a  plan  of  treatment  for  intestinal  catarrh  will  depend 
upon  the  nature  and  ciuise  of  the  symptoms.  The  diagnosis  of  the  case 
is  incomplete  and  the  treatment  irrational  until  the  indications  furnished 
by  etiology  have  been  obtained. 

If  cold  has  been  the  exciting  cause,  the  patient  should  be  confined  to 
bed.  In  the  beginning  a  full  dose  of  pilocarpin,  hypodermically,^  or  of 
the  fluid  extract  of  jaborandi  by  the  mouth,  may  cause  a  powerful  diver- 
sion from  the  bowel  to  the  skin.  A  hot-v/ater  or  vapor  bath  has  the 
same  object  in  view.  Hot  fomentations  or  mustard  poultices  can  be  next 
applied  to  the  abdomen.     This  should  be  succeeded  by  a  febrifuge  mix- 

^  The  yearly  occurrence  of  typhoid  fever  and  diarrhoea  at  seashore  hotels  shows  that 
there  hj  great  danger  in  crowding  persons  together  and  saturating  the  soil  with  tlie 
excreta.  In  the  sununer  of  1882  in  a  boarding-house  in  the  mountains  of  Maryhmd, 
where  the  temperature  was  never  above  7o°,  tiiere  were  three  fatal  aises  of  diarihoea  in 
children,  and  several  others  of  diarrhoea  and  dysentery  which  recovered. 

■■'  The  drinking-water  supplying  a  country  boarding-house  visited  by  the  writer  passed 
through  iron  pipes  inil)e<lded  in  the  manure-heap  of  a  barnyard. 

*  Atronia  can  be  given  with  pilocarpin  to  diminish  its  eHect  on  the  heart;  atropia  is 
the  antidote  for  pih)c;irpin.  (See  Schuk,  Centralb.  f.  d.  vud.  Wi^a€n.,  Bd.  20,  1882,  p.  357 ; 
also,  Frohnmuller,  Mtd.-Chir.  Centralb.,  July  14,  1882.) 
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tiire  containing  the  tincture  of  aconite-root,  to  which  an  opiate  (the  deodor- 
ized tincture  of  opium  or  morphia)  is  to  be  added  if  there  is  much  pain 
or  diarrhoea.  A  hypodermic  injection  of  morphia  given  on  the  first  day 
of  the  attack  immediately  after  a  hot  bath  will  give  a  quiet  night  and 
diminish  the  intensity  of  the  illness.  The  subsequent  treatment  is  that 
common  to  all  the  acute  forms. 

If  summer  heat  has  been  the  cause  in  adults  or  children,  artificial  cool- 
ing of  the  temperature  of  the  room  by  the  evaporation  of  ice-water  or 
by  one  of  the  refrigerating  machines  yet  to  be  perfected  meet  the  indi- 
cation. If  there  is  much  body-heat  (thermic  fever),  cold  sponging,  the 
application  of  cold  to  the  head,  or  the  giving  of  pounded  ice  to  satisfy 
the  intense  thirst,  are  all  advisable.  Such  cases  are  benefited  by  a 
change  of  climate  when  the  acute  symptoms  subside.  The  form  of 
diarrhoea  due  to  malaria  is  to  be  treated  by  quinia  and  change  of  air 
to  a  more  healthful  climate.  Iron,  Avith  quinia  or  arsenic,  is  needed  in 
obstinate  cases. 

Intestinal  catarrh  which  proceeds  from  the  presence  of  undigested  food 
or  hard  fecal  lumps  in  the  bowel  is  benefited  by  early  removal  of  the  irri- 
tating cause.  It  is  not  often  that  substances  of  this  kind  are  retained 
when  the  stools  are  large  and  frequent.  The  peristalsis  is  here  as  active 
as  it  need  be,  and  no  good,  but  only  harm,  can  come  from  over-stimu- 
lating the  contractile  muscles.  In  those  instances  where  there  is  a  dis- 
tinct history  of  the  taking  of  indigestible  food,  especially  fruit  with  seeds 
or  skins,  and  where  the  efforts  at  stool  are  frequent,  ineffectual,  and 
accompanied  by  colic  and  borborygmi,  or  where  scybalse  are  found  float- 
ing in  the  fluid  passed,  a  large  enema  of  warm  water  given  slowly  will 
excite  the  bowel  to  successful  expulsive  efforts.  If  this  does  not  give  a 
certain  amount  of  prompt  relief,  a  moderate  dose  of  castor  oil,  calomel, 
Rochelle  or  Epsom  salts  ought  to  be  prescribed,  and  repeated  after  some 
hours  until  a  free  fluid  or  semi-fluid  stool  results ;  one  or  two  doses  will 
usually  suffice.  If  the  inflammation  is  localized  in  the  caecum  (typhlitis), 
as  indicated  by  local  pain,  tenderness  on  pressure  in  the  right  iliac  or  right 
lumbar  regions,  constipation,  flexing  of  the  right  thigh  on  the  trunk,  and 
vomiting,  a  purgative  should  not  be  given,  nor  should  prolonged  efforts 
be  made  to  empty  the  bowel  by  injection  through  long  rectal  tubes.  If 
there  is  doubt  as  to  whether  typhlitis  or  undigested  food  and  fecal  impac- 
tion is  the  cause  of  the  local  pain,  it  is  better  to  err  on  the  safe  side,  and 
not  to  give  a  purgative  unless  the  case  is  seen  in  the  onset  before  the 
more  pronounced  symptoms  appear ;  then  calomel  or  castor  oil  may  be 
tried  once,  but  not  repeated  in  case  of  failure. 

As  the  diarrhoea  of  Bright^ s  disease  is  salutary,  no  effort  should  be 
made  to  arrest  it.  Its  periodical  recurrence  prolongs  life.  In  tubercu- 
losis the  special  character  of  the  diarrhoea  must  be  considered,  and  every 
effort  must  be  made  to  control  it.  In  the  eruptive  fevers  an  early  diar- 
rhoea, as  in  scarlet  fever,  does  harm ;  it  delays  or  prevents  the  normal 
development  of  the  eruption.  In  the  later  stages  it  is  of  service  some- 
times, as  in  measles,  when  it  leads  to  a  rapid  fall  of  temperature.  The 
course  of  action  depends  upon  the  nature  of  the  specific  disease  and  upon 

I  the  time  of  the  appearance  of  diarrhoea. 
There  are  certain  principles,  founded  on  the  knowledge  derived  from 
pathological  study  and  from  tlie  experience  of  the  past  in  the  treatment 
I 
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of  intestinal  catarrh,  which  guide  us  to  a  treatment  which  is  more  or  less 
rational  in  all  cases. 

Rest  is  essential  to  the  cure  of  the  inflamed  intestine,  but  absolute 
inertia  of  the  bowel  is  undesirable,  ev^en  injurious.  The  retention  of 
fluids,  transuded  serum,  bile,  intestinal  juices,  and  partly-altered  food  is 
hurtful.  Decomposition  sets  in  and  gas  is  developed,  which  by  distend- 
ing the  bowel  causes  great  suffering  and  increases  the  inflammation.  The 
movements  of  the  intestine  are  not  entirely  under  control ;  the  patient 
must  be  fed ;  digestion  and  assimilation  involve  the  activity  of  inflamed 
parts.  The  stomach  can  be  made  to  do  most  of  the  work,  but  the  sym- 
pathy of  action  is  so  close  between  the  stomach  and  intestines  that  one 
cannot  function  without  the  other  being  excited  into  activity. 

The  first  rule  of  treatment  is  to  put  the  patient  to  bed  and  to  keep  him  in 
a  horizontal  position.  Even  in  mild  cases  time  will  be  saved  by  resorting 
to  absolute  rest  at  once.  If  the  attack  is  at  all  severe,  the  bed-pan  should 
be  used ;  the  effort  to  rise  and  the  straining  at  stool  exaggerate  peristaltic 
movement,  increasing  the  frequency  of  the  evacuations.  Additional  rest 
can  be  given  to  the  intestines  by  applying  a  flannel  binder  around  the 
trunk,  compressing  the  abdomen ;  broad  strips  of  adhesive  plaster  could 
be  used  for  the  same  purpose.  In  cases  where  the  diarrhoea,  tympanites, 
and  griping  pain  are  not  relieved  by  other  measures  this  suggestion  may 
be  of  service. 

In  order  to  lessen  intestinal  hyperaemia  and  allay  suffering,  counter- 
irritants  and  soothing  external  applications  are  employed.  Local  blood- 
letting, although  in  vogue  during  more  than  two  centuries,  has  fallen 
into  disuse.  Hecent  authors  still  continue  to  advise  the  application  of 
leeches  to  the  anus  in  order  to  deplete  the  portal  circulation,^  but  it  is  a 
decided  objection  to  this  remedy  that  the  fluid  stools  irritate  the  leech- 
bites  and  cause  much  discomfort.  Sinapisms  or  turpentine  stupes  may 
be  of  some  service  apart  from  the  relief  which  they  give  to  pain. 
Blisters  might  be  more  generally  used  than  they  are  when  the  tender- 
ness on  pressure  is  confined  to  the  colon.  In  intense  inflammation  they 
should  always  be  tried.  Hot  poultices  of  flaxseed  meal  or  hot  fomenta- 
tions of  any  sort  applied  over  the  entire  abdomen  have  a  soothing  and 
beneficial  effect.  A  flannel  compress  saturated  with  alcohol  and  covered 
with  gutta-percha  cloth  makes  a  most  agreeable  application. 

The  directions  for  diet  should  be  carefully  and  explicitly  given.  In 
the  onset  of  the  attack  entire  deprivation  of  all  food  for  twenty-four  or 
forty-eight  hours  is  expedient.  To  relieve  thirst,  cracked  ice,  carbonic- 
acid  wat<;r,  Apollinaris,  Seltzer,  or  Deep  Rock  water  can  be  ordered  ; 
barley-  or  rice-water  is  slightly  nourishing  and  relieves  thirst,  but  all 
liquids  should  be  given  in  moderation.  When  it  becomes  necessary  to 
give  food,  the  stomach  must  be  made  to  do  the  work  of  digestion,  and,  as 
far  as  possible,  of  absorption  also.  Such  substances  are  to  be  chosen  as 
are  converted  in  the  stomach  into  peptones,  and  which  do  not  require 
contact  with  the  intestinal  juices  for  their  absorption. 

The  peptones  transformed  in  the  stomach  from  nitrogenous  alimentary 

pnnciples  are  highly  soluble  and  difliisible.     Milk  is  better  suited  to  the 

conditions  of  intestinal  catarrh  than  any  other  nitrogenous  food.     It  is 

palatable,  relieves  the  thirst,  and  can  be  taken  for  a  long  time  without 

*  Xiemeyer,  Practice  of  Medicine,  Intestinal  Catarrh. 
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aversion.  By  removing  the  cream,  the  fat,  which  would  require  intes- 
tinal digestion,  is  partly  got  rid  of.  Skimmed  milk  does  not  produce  a 
feeling  of  distaste  and  what  is  called  biliousness,  as  does  milk  un- 
skimmed. In  cases  where  there  is  gastric  catarrh  the  milk  can  be  made 
more  digestible  by  adding  an  equal  quantity  of  barley-water  or  rice- 
water.  The  casein  is  then  more  slowly  acted  on  by  the  gastric  juice 
and  more  thoroughly  digested.  Milk  should  be  given  in  small  quantities 
at  short  intervals,  as  in  this  way  the  stomach  performs  the  entire  work 
more  thoroughly.  If  a  large  quantity  is  given,  a  portion  of  it  passes 
into  the  intestine  unaltered.  Buttermilk  contains  less  fatty  matter  than 
skimmed  milk,  and  is  a  pleasant  substitute  for  it.  Koumiss,  if  it  could 
be  properly  prepared,  would  be  an  excellent  food  for  diarrhoea.  Even 
the  imperfect  imitations  are  retained  and  digested  when  other  aliments 
fail.  The  whey  of  milk  contains  lactin,  salts,  a  little  casein,  and  fatty 
matter.  It  may  be  made  by  adding  to  milk  rennet,  sherry  or  other 
wine,  cream  of  tartar,  tamarind-juice,  or  alum.  Milk-whey  is  slightly 
nourishing,  and  is  said  to  be  sudorific ;  when  prepared  with  wine  it  is  a 
mild  stimulant  well  suited  to  the  cases  of  children. 

Where  it  is  desired  to  give  as  little  work  to  the  digestive  organs  as  is 
possible,  milk  and  other  foods  can  be  given  already  partly  digested,  as 
peptonized  milk  prepared  according  to  the  formulae  of  Roberts  and 
Fothergill.^  Eggs  are  changed  quickly  in  the  stomach.  Egg  albumen 
is  more  easily  digested  by  artificial  gastric  juice  than  by  pancreatic 
extract  (Boberts).  A  solution  of  ^gg  albumen  boiled  in  the  water-bath 
is  swiftly  and  entirely  transformed  by  pepsin  and  hydrochloric  acid. 
Baw  eggs  have  been  thought  to  be  the  most  digestible,  but  Boberts 
found  that  a  solution  of  egg  albumen  when  raw  was  very  slowly  acted 
on  by  pepsin  and  acid,  but  after  being  cooked  it  was  rapidly  and  entirely 
digested.  Eggs  are  best  given,  therefore,  boiled  slightly  at  a  slow  heat ; 
when  an  egg  is  plunged  in  boiling  water  the  white  sets  hard,  leaving  the 
yelk  soft.  The  albumen  of  the  white  and  the  yelk  should  be  equally 
cooked  throughout. 

Beef-tea  is  said  by  the  chemist  to  possess  little  nutritive  value ;  prac- 
tical experience  convinces  the  physician  that  it  supports  life.  Peptonized 
beef-tea  may  be  substituted  when  thought  best.  Animal  broths  thickened 
with  rice,  barley,  or  with  peptonized  gruel,  as  advised  by  Fothergill,  or 
with  the  addition  of  vermicelli,  are  valuable  aids  when  the  palate  is 
capricious.  "Baw  beef  is  not  as  digestible  as  when  the  tendinous  and 
aponeurotic  structures  of  the  muscular  fibre  have  been  softened,  disinte- 
grated, and  converted  into  the  soluble  and  easily-digested  form  of  gelatin 
by  cooking.^  Scraped  ixiw  beef,  when  the  pulp  is  removed  from  much 
of  the  connective  tissue,  is  easily  digested  by  children  as  well  as  by 
adults. 

In  most  cases  of  acute  intestinal  catarrh  the  patient  can  be  well  sus- 
tained by  a  diet  consisting  of  one  or  other  of  the  aliments  decribed.  For 
the  largest  number  milk  alone — that  is,  skimmed  milk  or  milk  diluted 
with  barley-water,  rice-water,  or  Seltzer  water — is  all  that  is  necessary  to 
support  strength  during  the  attack.     Although  starch  after  deglutition  is 

^  J.  M.  Fothergill,  IvdigeMion  and  Biliousness,  New  York,  1881,  p.  63  et  seq.     See  also 
aote  to  article  on  Chronic  Intestinal  Catarrh. 
^  Ibid.,  op.  cit.,  p.  47. 
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acted  on  in  the  intestine  only,  it  becomes  desirable  sometimes  to  give 
farinaceous  food  in  some  form  or  other;  milk  may  be  undigested  and 
animal  broths  may  become  distasteful ;  the  palate  craves  some  change. 
In  this  case  a  blanc  mange  made  after  the  formula  of  Meigs  and  Pepper 
is  as  well  suited  to  adults  as  to  children/  the  proportion  of  cream  and 
arrowroot  being  made  larger  for  adults.  Sago  ^  and  tapioca  ^  can  be  tried 
to  tempt  the  palate.  The  flour  of  the  Egyptian  lentil  ^  is  made  into  a 
gruel  also.  Most  of  the  patent  foods  for  infants  and  invalids  contain 
starch  in  some  form  or  other.  Racahout  is  one  of  the  pleasantest  and  j 
best  of  these.  Nestle's  food  contains  baked  biscuits  of  wheat  flour  ■ 
ground  to  a  powder.  Liebig's  food  is  made  of  wheat  flour,  malt  flour, 
and  a  little  bicarbonate  of  potassium.  Revalenta  Arabica  is  an  attractive 
name  for  the  flour  of  Arabian  lentil  with  barley  flour.  Any  of  the?e 
may  be  advantageously  employed  in  cases  of  some  duration  and  in  the 
later  stages  of  convalescence. 

The  diet  for  convalescence  should  be  controlled  by  the  physician  until 
the  patient  has  been  well  for  at  least  two  weeks.     Liquid  preparations 
give  place  to  fine  hominy,  corn  meal  or  oatmeal  porridge,  witli  mill^j 
Then  bread  or  crackers  may  be  given,  the  intervals  between  the  meah 
increasing  to  three  or  four  hours.     Eaw  oysters,  sweetbreads,  tender  rare] 
steak  or  mutton  finely  divided  and  well  masticated,  rice,  and  ripe  peaches, 
succeed  the  simpler  diet.     Much  saccharine,  starchy,  or  fatty  food  is 
be  avoided  for  at  least  two  weeks  after  entire  recovery. 

When  the  indications  derived  from  the  study  of  the  cause  have  beeni 
acted  on,  and  the  patient  has  been  placed  under  a  rigid  discipline  of  rest 
and  diet,  the  treatment  of  symptoms  comes  next  in  order. 

In  mild  cases,  where  the  cause  has  been  irritating  ingesta,  diet  may 
relieve  the  symptoms  in  a  short  time  without  medicine.  If  diarrhoea 
with  slight  colicky  pains  and  flatulence  continue  after  a  few  hours,  a 
mixture  holding  in  suspension  subnitrate  of  bismuth,  with  five  drops  of 
the  deodorized  tincture  of  opium  in  each  dose,  or  a  pill  of  lead  and 
opium,  will  sufiice  in  a  short  time  to  give  relief.  In  severer  attacks  the 
fever  heat  may  mount  to  a  high  point,  giving  great  distress  to  the  patient. 
If  a  temperature  of  103°  to  104°  F.  is  reached — which  is  not  unusual  in 
children — a  warm  bath  is  a  sedative  and  antipyretic  remedy,  or  a  bath  of 
95°  can  be  gradually  cooled  down  to  75°  or  65°  F. — a  procedure  which 
will  bring  down  the  body-heat  two  or  three  degrees.  A  substitution  for 
the  bath  is  sponging  with  cool  or  cold  water,  to  which  vinegar  or  bay 
rum  may  be  added  ;  or  towels  wrung  out  of  cold  water  can  be  applied  to 
the  trunk  and  extremities  (Ringer)  with  a  very  happy  effect. 

Quinia  can  be  used  autipyretically  in  full  doses,  dissolved  in  dilute 
hydrochloric  acid.     Pills,  especially  the  sugar-  or  gelatin-coated   pills, 

^  Meigs  and  Pepper,  Diseases  of  Children,  Philada.,  1870,  p.  304. 

'  Put  half  an  ounce  of  sago  into  an  enamelled  saucepan  with  three-quarters  of  a  pint 
of  cold  water,  and  boil  gently  for  an  hour  and  a  quarter.  Skim  when  it  comes  to  the 
boil,  and  stir  frequently.  Sweeten  with  a  dessertspoonful  of  sifted  loaf  sugar.  If  wine 
be  ordered,  two  dessertspoonfuls ;  and  if  brandy,  one  dessertspoonful. 

'  Half  an  ounce  of  the  best  tapioca  to  a  pint  and  a  quarter  of  new  milk.  Simmer 
gently  for  two  hours  and  a  quarter,  stirring  frequently ;  sweeten  with  a  dessertspoonful  of 
sifted  sugar. 

*  Take  three  tablespoonfuls  of  lentil  flour,  a  salt-spoonful  of  salt,  and  one  pint  of  water. 
Mix  the  flour  and  salt  into  a  paste  with  the  water  and  boil  ten  minutes,  stirring  {Food 
for  the  Inwdid,  Fothergill  and  Wood,  New  York,  1880). 
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should  not  be  given,  as  they  irritate  the  mucous  membrane  whether  they 
are  dissolved  or  not.     In  diarrhoea  quinia  pills  often  pass  unaltered. 

Flatulence,  eructations  of  gas,  and  borborygmi  are  controlled  by  strict 
diet  according  to  the  rules  given.  Bismuth  subnitrate  or  subcarbonate 
unites  with  sulphuretted  hydrogen  and  absorbs  it.  The  alkalies,  sodium 
and  potassium  bicarbonate,  sodium  hyposulphite,  the  aromatic  spirits  of 
ammonia,  either  relieve  acidity  or  prevent  fermentation  and  the  develop- 
ment of  gas.  A  satisfactory  formula  for  the  early  stages  of  intestinal 
catarrh  is  one  containing  bismuth  subcarbonate,  sodium  bicarbonate,  aro- 
matic spirits  of  ammonia  in  water  or  cinnamon-water.  When  the  abdom- 
inal distension  is  great  enough  to  be  a  cause  of  distress,  external  cold — 
dry  cold — is  the  best,  applied  with  a  rubber  bag  filled  with  cracked  ice  or 
ice-water ;  it  causes  absorption  of  gas.  Abdominal  compression  with  a 
bandage  may  be  of  some  service  also.  Mineral  acids,  especially  the 
dilute  hydrochloric  acid,  by  affording  aid  to  the  digestion  prevent  acid 
fermentation. 

Diarrhoea  is  the  central  symptom  and  the  best  standard  by  which  to 
measure  the  intensity  of  the  catarrh  and  its  progress.  But  it  is  only  a 
symptom,  and  the  mind  ought  to  be  directed  to  the  lesion  and  not  to  it. 
Having  the  cause  in  view,  the  object  in  all  cases  is  to  allay  the  inflamma- 
tion. This  done,  the  diarrhoea  decreases,  then  ceases.  Shall  the  effort  be 
made  to  check  the  discharges,  or  shall  they  be  allowed  to  continue?  The 
evacuant  plan  of  treatment  has  been  advocated,  on  the  ground  that  the 
purgative,  by  increasing  intestinal  secretion,  relieves  the  congestion  of  the 
intestinal  blood-vessels  and  leaves  the  membrane  in  a  better  state  than 
before.^  But  inasmuch  as  a  purgative  only  acts  by  bringing  about  an 
intestinal  hypera^mia  and  catarrh,  there  is  no  good  reason  for,  and  many 
reasons  against,  treatment  by  evacuation. 

A  preliminary  purgative,  as  has  already  been  stated,  is  necessary  to 
expel  undigested  food  and  scybalse,  but  for  the  purpose  of  increasing 
intestinal  or  biliary  secretion  and  diminishing  engorgement  of  the  vessels 
this  method  is  unsuccessful  and  unnecessary.  When  irritating  substances 
have  been  removed  (and  this  is  done  usually  without  the  physician's  aid 
by  the  spontaneous  expulsive  movements  of  the  bowel)  the  effort  to  check 
the  discharge  and  to  give  rest  is  one  and  the  same.  Opium  is  the  one 
invaluable  remedy  which  we  cannot  do  without.^  As  little  of  it  should 
be  given  as  is  necessary  to  relieve  the  intensity  of  the  symptoms.  The 
aim  should  not  be  to  stop  the  pain  and  check  diarrhoea,  but  to  take  the 
edge  off  the  sharp  agony  and  to  lengthen  the  interval  between  the  stools. 
Thus  gradually  the  spasms  of  peristalsis  cease,  and  there  is  a  diminution, 
and  finally  cessation,  of  the  fluid  accumulation  in  the  bowel.  The  diar- 
rhoea is  relieved  entirely  in  a  period  ranging  from  an  hour  after  the 
giving  of  the  first  dose  to  one  week,  according  to  the  severity  of  the 
attack.  Opium  is  given  in  pill  form,  in  the  deodorized  tincture,  Dover's 
powder,  or  one  of  the  salts  of  morphia  may  be  preferred.  Any  of  these 
may  be  combined  with  antacid  and  antifermentative  mixtures,  relieving 
the  colic,  gaseous  distension,  and  diarrhoea.     If  opium  is  combined  with, 

^  Woodward,  op.  ciL,  pp.  727,  728. 

'  The  objections  urged  against  opium,  that  it  increases  thirst  and  nervousness,  causes  a 
retention  of  fermenting  products,  produces  opium  intoxication,  and  that  it  is  a  routine 
practice  to  give  it,  and  does  not  cure  the  inflammation,  may  be  valid,  but  we  cannot  do 
without  opium,  nevertheless. 
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or  followed  by,  evacuauts,  its  effects  are  thwarted,  and  it  might  as  well 
not  be  given  at  all. 

It  is  the  custom  to  combine  astringents  with  opium,  but  in  acute  cases 
of  short  duration  it  is  a  question  whether  astringents  do  not  do  more 
harm  than  good.  When  good  does  come  from  the  combination,  it  is  the 
opium  which  acts  promptly  and  decidedly.  The  astringent  lags  behind, 
and  in  cases  of  some  duration  and  severity  supplements  the  work  of  the 
active  partner.  Bismuth  is  classed  under  this  head,  although  it  is  not  an 
astringent.  Its  action  is  mechanical ;  much  that  is  taken  is  passed  from 
the  bowel  as  the  black  sulphide,  Avhich  appears  as  a  black  granular  pow- 
der in  the  fluid  stool.  This  is  no  proof  that  it  may  not  have  been  of 
service  in  its  transit.^  After  death,  when  large  doses  have  been  given, 
it  has  been  found  lining  the  whole  intestinal  canal.^  The  subuitrate  or 
subcarbonate  can  be  given  in  powder  on  an  empty  stomach  in  doses  of 
five  to  twenty  grains  alone  or  in  combination  with  opium,  or  it  can  be 
dispensed  with  alkalies  in  water.  The  enormous  doses  (one  hundred  and 
fifty  to  nine  hundred  grains  daily),  as  given  by  Monueret,  are  useless  or 
liurtful.  The  value  of  bismuth  is  based  on  empirical  grounds  only,  but 
it  is  irrational  to  load  the  bowel  with  an  insoluble  powder  which  if 
retained  must  cause  irritation.  As  the  discoloration  of  the  stools  is  an 
objection  to  bismuth  when  it  is  desired  to  study  their  character  for  diag- 
nosis, oxide  of  zinc  may  be  substituted  for  it,  as  the  latter  is  an  absorb- 
ent of  acids  and  gases.^  Gublcr  has  insisted  upon  combining  it  with 
bicarbonate  of  sodium  to  prevent  the  formation  of  the  irritating  chloride 
of  zinc  in  the  stomach.^  One  of  the  oldest  and  most  popular  remedies 
tor  diarrhoea  is  lime  in  the  form  of  the  carbonate  or  lime-water.  The 
officinal  mistura  cretre  is  perhaps  more  generally  used  for  children  than 
any  other  remedy.  Lime-water  is  added  with  advantage  to  milk  when 
given  to  adults  as  well  as  children.  Carrara- water,  made  by  dissolving 
the  bicarbonate  of  lime  with  an  excess  of  carbonic  acid,  is  less  nauseous 
than  liquor  calcis,  and  may  be  mixed  with  an  equal  part  of  milk.*  Chalk 
and  its  preparations  are  less  beneficial  than  bismuth  as  astringents,  but 
may  be  used  merely  for  their  antacid  effect. 

The  sugar  of  lead  is  a  valuable  astringent,  because  unirritating  and 
sedative  to  the  mucous  membmne.  With  opium  in  pill  form,  in  doses 
of  one  to  three  grains,  it  checks  diarrhoea  if  the  inflammation  has 
not  lasted  long  and  is  not  extensive.  If  there  are  cases  where  tlie 
bile  is  passed  in  quantity,  it  is  especially  called  for,  as  it  is  the  only 
astringent  which  diminishes  the  flow  of  bile. 

The  mineral  acids — dilute  hydrochloric,  nitric,  and  sulphuric  acids — 
are  given  with  some  success.  The  first  aids  gastric  digestion,  and  in 
small  doses  with  pepsin  can  be  directed  after  food  irrespective  of  other 
treatment.  The  great  repute  which  it  has  enjoyed  in  the  diarrhoea  of 
typhoid   is   no  doubt  due  to  the  improved  digestion  and  assimilation 

^  Headland  asserted  that  bismuth  was  insoluble,  but  it  has  been  detected  in  the  liver, 
in  milk,  in  urine,  and  in  the  serum  of  dropsy  by  Orfila,  Sewald,  Bergeret,  and  Mayenfon 
{Materia  Med.,  Phillips,  vol.  ii.  p.  81). 

'  Levick,  Avi.  Jonm.  Med.  Sci.,  July,  1858,  p.  101. 

"  Bonaniy,  "Du  Traitement  des  Diarrhdes  r(?belles  par  I'Oxyde  de  Zinc,"  Bull.  r/en.  de 
Ther.,  t.  xcii.,  1877,  p.  2'>1  ;  also,  J.  Jacquier,  Ve  CKmploi  de  COxyde  de  Zinc  dans  la 
Diarrhee,  Paris,  Thesis,  1878,  No.  118. 

*  Gubler,  Principlex  of  Therapeutics,  Philada.,  1881,  p.  2a 

*  Phillips,  Materia  Medica,  vol.  ii.  p.  lOn 
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which  follow  its  use.  The  acid  principle  is  what  is  lacking  in  the 
gastric  juice  in  fever  and  debility.^  In  all  cases  of  intestinal  catarrh 
rapidity  of  gastric  digestion  should  be  sought  for.  Nitric  acid  is  of 
doubtful  utility.  Without  an  opiate  in  combination  there  is  little  reason 
to  hope  for  any  result  from  its  use ;  all  the  suggested  formulae  contain 
opiates.^  Dilute  sulphuric  acid  is  thought  to  be  more  astringent  than  the 
others.  If  it  has  any  efficacy,  it  is  due  to  the  local  astringent  or  altera- 
tive effect  by  contact  with  the  inflamed  surface.  Much  testimony  is  to  be 
found  in  its  support  in  cases  tending  to  become  chronic  and  where  astrin- 
gents combined  with  opiates  have  failed  after  some  days'  trial.  It  should 
be  administered  in  doses  of  five  to  twenty  drops  in  the  form  of  mixture 
with  mucilage  or  some  aromatic,  as  lavender  and  cardamom.  An  opiate 
should  not  be  combined  with  it  if  it  is  desired  to  test  it  fairly.  It  would 
be  called  for  when  the  stools  are  pale,  abundant,  watery,  and  alkaline. 

Calomel  is  of  ancient  repute  as  a  remedy  in  the  early  stages  of  diar- 
rhoea. According  to  recent  views,  it  acts  as  a  sedative  to  the  gastro- 
intestinal mucous  membrane  and  checks  fermentation.  It  should  be 
given  in  small  doses  (one-t^velfth  to  one-eighth  of  a  grain  to  children, 
one-fourth  to  one-half  of  a  grain  to  adults) ;  it  should  not  be  continued 
for  more  than  two  or  three  days.  In  combination  with  Dover's  pow- 
der it  acts  well,  but  it  is  doubtful  which  of  the  two  remedies  should 
receive  the  greater  praise  for  the  resulting  improvement.  A  very  small 
dose  of  the  bichloride  of  mercury  has  been  found  beneficial  by  Ringer 
for  clayey,  pasty  stools  or  straining  stools  containing  slime  and  blood. 
His  formula  is — Hydrarg.  bichloridi  gr.  j ;  Aquae  f^x  ;  a  teaspoonful  fre- 
quently during  the  day.  The  gray  powder  is  not  as  much  thought  of 
now  as  formerly ;  it  is  not  so  good  for  the  early  stages  of  diarrhoea  as 
calomel,  but  may  be  tried  as  an  alterative  when  the  stools  are  green  and 
offensive. 

In  the  vegetable  materia  medica  there  are  many  and  ancient  remedies. 
Tannin  represents  a  large  class,  and  there  is  nothing  more  than  fancy  in 
preferring  to  it  kino,  catechu,  haematoxylon,  or  blackberry-root.  Tannin 
is  precipitated  in  the  stomach  as  an  inert  tannate ;  gallic  acid  is  to  be  pre- 
ferred for  this  reason,  and  also  for  its  pleasant  taste  and  less  irritating 
effect  on  the  mucous  membrane.  It  is  well  borne  by  children,  even  in  large 
doses,  when  given  wdth  water  and  syrup.  It  is  to  be  hoped  that  the 
unsightly  and  unsavory  combinations  of  the  astringent  tinctures  with 
chalk  mixture  will  be  soon  given  up.  They  are  given  chiefly  to  chil- 
dren, who  are  repelled  by  the  sight,  and  still  more  by  the  taste,  of  such 
compounds.  The  syrup  of  krameria  is  the  least  objectionable,  and  catechu 
and  krameria  are  made  into  troches  which  are  sometimes  available. 

Ipecacuanha  is  said  by  Bartholow  to  be  extremely  serviceable  in  the 
diarrhoea  of  teething  children  with  greenish  stools  containing  mucus  or 
blood.     He  prescribes  it  with  bismuth  and  pepsin. 

^  Manassein,  Virchoti/s  Archiv,  Iv.,  1872,  p.  451. 

'  The  favor  in  which  nitric  acid  is  held  is  due  to  the  advocacy  of  nitrous  acid  by  Hope 
("Observations  on  the  Powerful  Effects  of  a  Mixture  containing  Nitrous  Acid  and  Opium 
in  curing  Dysentery,  Cholera,  and  Diarrhoea,"  Edin.  Med.  and  Svrg.  Jnvm.,  vol.  xxvi., 
1826,  p.  35).  Nitrous  acid,  the  same  as  the  fuming  nitric  acid  of  the  shops,  is  a  red- 
dish-yellow fluid  highly  charged  with  nitrogen  trioxide.  Hoi)e  said  that  ordinary  nitric 
sicid  did  not  produce  the  same  efiects,  and  yet  nitric  acid  is  now  given  with  the  belief 
that  it  is  of  service. 
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Recently  some  favor  has  beeu  paid  to  coto-bark  and  its  active  principle, 
cotoin.     The  latter  is  advised  to  be  given  in  the  following  formula : 
15^.  Cotoinae,  gr.  j  ; 

Aquae  distillat.  f^iv ; 
Alcohol,  gtt.  X ; 

Syrupi,  f^j. 

A  tablespoonful  every  hour.  Five  to  eight  drops  of  the  fluid  extract 
of  coto  are  given.  It  is  said  to  have  a  speedy  and  certain  effect  in  acute 
diarrhoea.^ 

Salicin,^  ergot,  guarana,  have  all  been  spoken  of  by  enthusiasts  a.s  pos- 
sessing valuable  properties  in  diarrhoea. 

Alum  is  not  often  prescribed.  Sulphate  of  copper  is  fitted  for  cases 
in  danger  of  passing  into  the  chronic  stage.  Sulphate  of  zinc  might  be 
more  generally  ordered  than  is  the  case.  The  sulphate  of  iron  and  the 
fluid  preparations  of  iron — tincture  of  the  chloride,  solution  of  the  per- 
nitrite,  and  persulphate — are  astringents,  and  could  be  tried  if  other 
remedies  fail.  The  effect  of  nitrate  of  silver  is  to  constrict  vessels,  to 
coagulate  and  disinfect  excretions,  and  to  form  an  adherent  protecting 
membrane  (Phillips).  It  occupies  the  next  place  to  lead,  and  is  suited 
to  a  subacute  stage  when  acute  symptoms  have  subsided.  It  is  warmly 
recommended  by  William  Pepper  and  others.^  The  oxide  of  silver  has 
been  preferred  by  some  writers.'*  For  the  protracted  diarrhoea  of  chil- 
dren, in  whom  follicular  ulcers  form  so  rapidly,  the  nitrate  of  silver  is 
of  special  value.  To  adults  it  is  administered  in  a  pill  freshly  made  in 
doses  of  one-eighth  to  one  grain.  A  solution  in  distilled  water  with 
syrup  answers  well  for  children,  the  dose  varying  from  one-twentieth  to 
one-fourth  of  a  grain. 

The  theory  of  the  germ  origin  of  diarrhoea  has  naturally  brought  into 
notice  antiseptic  remedies.  Carbolic  acid,^  creasote,^  naphtha,^  sulpho- 
carbolate  of  calcium,®  salicylic  acid,'  and  chlorine-water  liave  each  been 
advocated.  Practice  does  not  support  their  claim  to  be  considered  reme- 
dies for  intestinal  inflammation. 

*  Coto-bark  was  imported  into  Europe  from  Bolivia  in  1873,  and  was  called  quinquina 
coto.  Wittstein  of  Munich  and  Julius  Jobst  of  Stuttgart  made  the  first  analyses  (Neues 
Repertorium  fur  Pharmacle,  xxiv.  and  xxv.).  Von  Gietl  [ideni,  xxv.)  first  concluded  from 
experiments  that  it  was  of  use  in  diarrhoea.  Cotoin  and  paracotoin  were  separated  by 
Jobst.  It  has  been  found  successful  in  the  treatment  of  diarrhoea  in  Germany  and  of 
cholera  in  Japan  (Baelz,  Ceidralb.  f.  d.  med.  Wissen.,  1878,  xvi.  p.  482).  Cotoin  some- 
times disturbs  the  digestion  to  a  marked  degree.  Paracotoin  may  be  used  hypoder- 
mically. 

'  Lawson,  "  Diarrhoea  and  its  Treatment  at  the  London  Hospitals,"  Med.  Times  and 
Gaz.,  vol.  ii,,  1868,  p.  122;  Bishop,  "Salicin  in  Diarrhoea  and  Dysentery,"  Southern  Med. 
Rec,  vol.  iv.,  1874,  p.  585;  "Comparative  Value  of  Opium  and  Salicin  in  Diarrhoea  and 
Dysentery,"  Detroit  Review  of  Med.  and  Pharm.,  vol.  x.,  1875,  p.  387. 

'  J.  Maggregor,  "On  the  Internal  Use  of  Nitrate  of  Silver  in  Inflammation  of  the. Intes- 
tines," Lancet,  1841,  vol.  ii.  p.  937. 

*  Lane,  Med.-Chir.  Rev.,  July,  1840,  p.  289  et  &eq.;  Eyre,  The  Stomach  and  its  Difficulties, 
London,  1852. 

'  Habershon,  Lancet,  London,  1868,  vol.  i.  p.  7 ;  C  G.  Rothe,  Berliner  klin.  Wochen- 
schrift,  1871,  p.  527. 

*  Southern  Meil.  and  Surg.  Joum.,  vol.  ii.,  1846,  p.  583 ;  ibid.,  vol.  iii.,  1847,  p.  147 ;  Lon- 
don Med.  Gaz.,  vol.  ix.,  1849,  p.  254;  ibid.,  vol.  xii.,  1851,  p.  235. 

»  Gaz.  des  Hdoitaux,  1849,  p.  46. 

»  Tr.  Obatet.  Soc.  Lond.,  vol.  xii.,  1870,  p.  12. 

'  W.  Wagner,  Kolbe's  Joum.  fur  prakt.  Chemie,  Bd.  xi.,  1875,  S.  60. 
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Treatment  by  the  rectum  may  be  employed  when  mediciues  are  rejected 
by  the  stomach  or  when  it  is  desired  to  bring  the  drugs  into  more  direct 
contact  with  tlie  inflamed  colon.  Ojjiates,  astringents^  and  alteratives 
are  employed  in  this  way.  Laudanum  in  two  to  four  ounces  of  warm 
water  or  in  warm  milk  or  starch-water  can  be  thrown  into  the  rectum, 
the  fluid  being  allowed  to  remain.  The  injections  are  to  be  given  often 
enough  to  relieve  pain  and  lessen  the  number  of  discharges.  With  the 
laudanum,  or  without  it,  the  mineral  astringents  can  be  used  by  enema. 
Acetate  of  lead  or  sulphate  of  zinc  is  to  be  preferred.  The  objection 
that  but  a  small  portion  of  the  inflamed  surface  is  reached  by  the  fluid  is 
a  valid  one,  and  therefore  those  cases  are  most  benefited  where  the  catarrh 
Is  in  the  lower  colon  and  rectum.  Ringer^  says  that  it  is  not  at  all  neces- 
sary for  the  fluid  to  reach  that  part  of  the  intestine  which  is  the  seat  of 
the  catarrh ;  the  impression  made  on  one  part  is  communicated  to  the 
other  by  sympathy.  It  was  the  practice  with  O'Beirne,^  Hare,^  and 
others  to  inject  fluid  by  a  long  flexible  tube  passed  beyond  the  sigmoid 
flexure.  This,  method  is  advocated  and  employed  in  Europe  by  Mosler, 
Winterinz,  and  Monti.  Quite  recently  Dulles  has  drawn  attention  to 
irrigation  of  the  large  intestine  as  a  means  of  treating  inflammation  of 
the  colon,  according  to  the  plan  of  Alois  Monti  of  Vienna.^  Henoch 
has  tried  with  partial  success  in  children  the  throwing  into  the  rectum 
of  a  large  quantity  of  water  holding  in  solution  acetate  of  lead,  alum,  or 
tannin.  His  method  contemplates  medication  above  the  sigmoid  flexure ; 
a  part  of  the  fluid  escapes,  while  the  rest  remains  five  or  ten  minutes  in 
the  bowel. ^  Monti  says  as  much  as  two  pints  can  be  injected  into  the 
bowel  of  a  nursing  child — for  older  children  twice  this  quantity. 

Messemer^  reported  three  cases  (one  child  and  two  adults)  treated  in 
this  way  with  the  most  striking  success.  His  object  at  first  was  to 
cleanse  the  rectum,  but  warm  water  did  not  check  the  diarrhoea.  Cold 
water  was  tried,  and  (probably  by  reflex,  influences)  diminished  rapidly 
the  number  of  the  discharges.  And  Ewald^  has  imitated  INIessemer's 
method  with  results  which  are  surprisingly  good.  He  injected  200  and 
300  cc.  of  cold  water,  which  was  expelled  by  pressure  on  the  abdomen ; 
50  cc.  were  then  thrown  in  and  allowed  to  remain.  He  has  used  the 
treatment  in  a  large  number  of  cases  in  children.  The  question  as  to  the 
ability  to  force  water  thrown  into  the  rectum  through  the  sigmoid  flex- 
ure and  distend  the  colon  has  been  settled  by  the  experiment  of  Mosler 
in  a  case  where  there  was  a  csecal  fistula.      AVater   injected   into  the 

1  Theraveutics,  New  York,  1882,  p.  99. 

'  New  Views  of  the  Process  of  JDefecation,  Washington,  1834,  p.  85. 

'  E.  Hare,  "  On  the  Treatment  of  Tropical  Dysentery  by  means  of  Enemata  of  Tepid 
Water,"  Edin.  Med.  and  Sure/.  Journ.,  vol.  Ixxii.,  1849,  p.  40. 

*  Dulles,  "Irrigation  of  the  Colon,"  Philada.  Med.  News,  Aug.  19,  1882,  p.  199.  The 
patient  is  placed  on  the  side,  back,  or  on  belly,  with  the  hips  elevated.  A  large  flexible 
catheter  if  a  child,  a  stomach-tube  if  an  adult,  is  inserted  into  the  rectum.  The  tube  is 
connected  with  a  reservoir  of  water  elevated  above  the  patient.  The  rectum  is  first  dis- 
tended with  water,  and  the  tube  is  gradually  made  to  follow  the  course  of  the  bowel  until 
it  finds  its  way  into  the  descending  colon.  Thus  the  water  may  be  made  to  distend  the 
whole  of  the  colon  to  the  caecum.     The  fluid  remains  from  a  few  minutes  to  half  an  hour. 

*  Henoch,  Diseases  of  Children,  Am.  ed.,  New  York,  1882,  p.  206. 

*  J.  B.  Messemer,  "  Cold- Water  Enemata  as  a  Therapeutic  Agent  in  Chronic  Diar- 
rhoea," American  Journal  of  the  Med.  Sci.,  vol.  Ixxvi.,  1878,  p.  133. 

'  Lectures  on  Diyestion,  New  York,  1881,  p.  149. 
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rectum  traversed  the  colou  and  escaped  through  the  fistula  in  two 
minutes.^ 

When  ulcers  are  thought  to  be  prasent,  the  remedies  of  particular 
value  are  nitrate  of  silver,  bismuth  or  turpentine,  and  the  mineral  acids, 
given  in  conjunction  with  a  rigid  system  of  diet. 

In  hemorrhagic  diarrhoea  ice  externally  or  ice- water  injections,  opium, 
acetate  of  lead  in  large  doses  (ten  to  fifteen  grains),  gallic  or  tannic  acid, 
and  ergot  are  the  appropriate  remedies. 

Some  modifications  of  treatment  are  required  for  the  choleraic  form  (in 
children,  cholera  infantum) ;  the  danger  here  is  imminent  from  the  drain 
of  water  and  collapse.  For  the  vomiting  of  the  early  stages,  pounded  ice 
ejiten  freely,  potassium  or  sodium  bromide  in  ice-water,  and  counter-irri- 
tants over  the  abdomen,  with  cold  sponging  or  cold  baths  and  ice  to  the 
head  if  there  is  much  body-heat.  Brandy,  whiskey,  or  coffee  in  full  doses 
is  called  for  early.  Iced  coffee  can  be  given  to  children.  Spirit  of  cam- 
phor in  five-drop  doses  every  ten  minutes  aids  in  averting  collapse.  Small 
doses  of  calomel  every  hour  or  two  may  benefit  nausea  and  vomiting. 
Arsenic  is  said  to  do  well  for  vomiting  and  profuse  watery  diarrhoea. 
For  adults,  morphia  hypodermically  is  perhaps  the  best  remedy  for  the 
vomiting  and  purging  ;  even  for  children,  minute  doses  given  in  this  way 
are  best  for  alarming  illness.  Hypodermic  injections  of  ether  have  also 
been  suggested. 

For  the  relief  of  duodenitis  means  are  used  to  relieve  the  digestion  of 
the  want  of  the  biliary  and  pancreatic  secretions.  Nitrogenous  food  is  to 
be  taken,  but  no  fats  or  starch.  Counter-irritation  over  the  epigastrium 
and  right  hypochondrium  by  a  blister  or  iodine  is  of  direct  service.  If 
icterus  accompany  duodenitis  and  catarrh  of  the  bile-ducts,  all  treatment 
must  be  directed  to  the  duodenum.  For  ileo-colitis  and  colitis  the  rules 
already  given  apply. 

*  Berlin,  kiln.  Woch.,  No.  45, 1873  p.  533.  Woodward,  in  discussing  the  claims  of  Battey 
of  Georgia  to  priority  in  the  discovery  of  the  permeability  of  the  entire  alimentary  canaJ 
by  enema  (see  paper  by  Battey  in  Virginia  Med.  Monthly,  vol.  v.,  1878,  p.  ool),  quotes' 
from  A.  Guaynerius,  who  lived  in  the  fifteenth  century,  from  J.  M.  de  Gradibus  (1502),' 
Sennertus  (1626),  and  from  othei*s  among  the  older  writers  to  show  that  it  was  well  known 
that  suppositories  and  enemata  introduced  into  the  rectum  are  sometimes  thrown  up  by 
the  mouth.  He  mentions  experiments  by  Alfred  Hall  (1845),  G.  Simon  (1873),  and  F. 
Koster  (1874)  which  demonstrated  that  large  quantities  of  water  may  be  forced  from  the 
rectum  into  the  stomach.     (See  Woodward,  op.  ciL,  foot-note,  p.  836.) 


CHRONIC  INTESTINAL  CATARRH, 

By  W.  W.  JOHNSTON,  M.  D. 


Etiology. — Chronic  intestinal  catarrh  has  many  of  the  same  causes 
as  the  acute  form ;  it  is  the  expression  of  a  large  number  of  different 
jjathological  states  and  complicates  many  general  and  local  diseases. 

It  is  very  common  in  children  under  two  years  of  age,  and  is  asso- 
ciated with  change  in  diet  in  weaning  and  with  the  irritability  of  all 
the  tissues  during  dentition.  It  is  also  a  frequent  disease  in  old  persons, 
being  due  to  imperfect  mastication,  the  weakness  of  digestion,  portal 
congestion,  the  gouty  diathesis,  and  other  causes.^  Men  have  the  disease 
more  frequently  than  women.  Hereditary  influence  and  idiosyncrasy 
ju'edispose  to  chronic  catarrh  of  the  bowel  as  to  catarrh  of  the  bronchi. 
Bad  hygiene,  want  of  cleanliness  with  an  unhealthy  condition  of  the 
skin,  constant  breathing  of  foul  air  due  to  want  of  proper  ventilation, 
animal  decomposition,  or  overcrowding  predisposes  to  chronic  diarrhoea. 
The  chronic  diarrhoeas  among  soldiers  in  camps,^  among  the  inmates  of 
]:>risons,  workhouses,  and  asylums,  are  examples  of  these  influences. 
Overwork,  especially  mental  overwork  with  anxiety,  and  privation  of 
sleep  act  in  the  same  direction.  In  the  chronic  constitutional  diseases 
and  in  many  chronic  diseases  of  organs  diarrhoea  sooner  or  later  appears, 
and  very  generally  is  the  immediate  cause  of  death.  In  phthisis  pul- 
monum,  whether  tubercular  or  not,  simple  catarrh  of  the  bowel  is  nearly 
always  present. 

During  the  course  of  chronic  Bright's  disease,  more  frequently  in  the 
cirrhotic  form,  lesions  are  developed  in  the  intestine  which  cause  obstinate 
diarrhoea.  The  discharge  of  urea  into  the  intestine,  and  its  conversion 
into  carbonate  of  ammonium,  which  acts  as  an  irritant  to  the  mucous  mem- 
brane, is  the  reason  of  the  diarrhoea  in  this  disease,  according  to  Luton 
and  Treitz;^  and  in  so  far  as  the  discharge  represents  the  escape  of  urea 
by  the  bowel,  it  may  be  regarded  as  salutary.  In  gout,  especially  in  old 
])ersons,  periodical  diarrhoea  gives  relief.  Chronic  gouty  subjects  assert 
that  they  are  not  benefited  by  colchicum  until  it  has  purged  them.     The 

La  Dlarrhee  chcz  les  Vidlards,  Paris,  Thesis,  1865,  No.  112.    See  also  works  of  Dnrand- 
Fardel  and  Charcot  and  Loomis. 

2  According  to  the  statistics  prepared  in  1871  by  T.  B.Hood  of  the  U.S.  Pension  Office, 
chronic  diarrhoea  was  the  disease  for  which  a  pension  was  granted  in  20  per  cent,  of  all 
cases  of  disability  from  disease  and  in  75  per  cent,  of  all  the  diseases  of  the  digestive 
system  (Report  of  Cnmmissinner  of  Pensiovs,  1871). 

^  A.  Luton,  J)es  Series  morbid es^,  Affections^  uremlgues  de  PJvfestin,  Paris,  Thesis,  1859, 
No.  38,  p.  45 ;  also,  Treitz,  "  Ueber  uriimische  Darmaffectioneu,"  Frager  Vierleljahrschnfl^ 
Bd.  64,  1859,  S.  143. 
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lithic-acid  diatliesis,  pyaemia,  septicaemia,  scurvy,^  diabetes,  leucocytliajmia, 
4ddison^s  disease,  aud  syphilis^  have  diarrhoea  during  some  part  of  their 
progress.  The  malarial  cachexia  is  often  attended  with  a  diarrhoea 
which  quinia  alone  will  relieve;  this  symptom  may  occur  periodically 
or  be  constant. 

Disease  of  the  liver,  heart,  or  lungs,  by  retarding  the  circulation  in  the 
portal  system,  causes  venous  stasis  and  catarrh  in  the  gastro-intestinal 
mucous  membrane.  The  chief  conditions  which  bring  this  about  are 
tumors  compressing  the  mesenteric  veins,  cirrhosis  of  the  liver,  tumors 
pressing  on  the  ascending  vena  cava,  valvular  disease  of  the  right  and 
left  heart,  fatty  degeneration  or  dilatation  of  the  heart,  cardiac  debility 
from  chronic  exhausting  diseases,  fibroid  phthisis,  chronic  pneumonic 
phthisis,  chronic  pleurisy,  and  pulmonary  emphysema. 

An  unsuitable  diet  may  not  set  up  an  acute  catarrh,  but  may  slowly 
induce  changes  of  a  chronic  nature  in  the  mucous  membrane.  This  is 
the  case  in  infants  fed  upon  artificial  food  instead  of  breast-milk,  or  when 
the  digestion  is  overtaxed  after  weaning.  In  adults  food  difficult  of 
digestion  and  over-eating  bring  about  the  same  result.  Alcohol,  spices, 
and  condiments,  if  taken  in  excess,  and  the  habitual  use  of  purgatives, 
lead  to  chronic  inflammation  of   the  intestine. 

Foreign  bodies,  such  as  fecal  concretions,  gall-stones,  stones  of  fruit, 
bones,  coins,  and  pins,  by  remaining  in  contact  witli  the  mucous  mem- 
brane for  a  length  of  time,  determine  inflammation  and  ulceration.^ 

Neglect  in  the  treatment  of  acute  catarrh,  the  prolongation  of  an 
acute  attack,  from  its  intensity  and  the  incurability  of  the  lesions,  estab- 
lish chronic  disease. 

All  chronic  lesions  of  the  bowel  are  complicated  with  chronic  catarrh,  as 
chronic  tubercular  ulcer,  neoplasms  in  the  wall,  pressure  of  a  tumor  from 
without,  etc. 

Pathological  Anatomy. — The  alterations  in  the  intestines  in 
chronic  catarrh  involve  the  walls  to  a  much  greater  extent  than  in  the 
acute  form. 

The  intestinal  tube  is  dilated,  contracted,  or  irregularly  dilated  and 
contracted.  When  the  calibre  is  increased  the  walls  are  thinned.  Hyper- 
trophy and  hardening  of  the  tunics,  chiefly  of  the  muscular  and  submu- 
cous tissue,  are  accompanied  by  a  narrowing  of  the  canal,  and  this  change, 
most  common  in  the  rectum  and  sigmoid  flexure,  sometimes  involves  a 
very  considerable  extent  of  the  colon.  Lebert  records  the  case  of  a 
woman  who  had  diarrhoea  for  six  weeks;  constipation  and  vomiting  with 
abdominal  tenderness  ensued.  There  was  hypertrophy  of  all  the  coats 
of  the  stomach  and  of  the  ascending  colon  and  rectum.  The  rectum  was 
so  narrowed  by  the  thickening  of  its  wall  that  a  female  catheter  could 
not  be  passed  through  it.*     In  chronic  catari4i  the  mucous  membrane 

^  See  testimony  as  to  the  influence  of  scurvy  in  promoting  diarrhoea  (Woodward,  Med. 
and  Sarff.  History  of  the  War,  Part  2,  Medical  V^ohune.  p.  638). 

'  A.  Trousseau,  "Comments  on  a  Case  of  Syphilitic  Diarrhoea  cured  by  Mercury," 
Clinique  mcd.,  Paris,  1868,  t.  iii.  p.  123. 

'  Lothrop,  "Case  of  a  Child  in  whom  seventeen  plum-stones,  three  cherry-stones,  and 
seven  small  bones  were  impacted  In  the  cajcum  and  ileum  for  a  year.  Innumnmtiou, 
ulceration,  and  perforation  of  the  bowel  resulted"  {Buffalo  Med.  and  Hurg.Journ.,  March, 
1882,  p.  346j. 

*  Lebert,  Path.  Anal.,  i.  ii.  pp.  247,  248;  another  case,  Laboulbene,  Anal,  path.,  Paris, 
1879,  p.  194. 
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of  the  colon  and  of  the  lower  part  of  the  ileum  is  the  seat  of  the  most 
characteristic  lesions.  The  colon  was  alone  the  seat  of  disease  in  9  out 
of  99  cases  analyzed  by  Woodward ;  in  the  remaining  90  the  two  were 
involved  together.  In  these  the  lesions  in  the  colon  (especially  in  the 
rectum  and  sigmoid  flexure)  were  always  more  advanced  and  more 
serious  than  in  the  small  intestine. 

Gastric  catarrh  may  by  extension  become  duodenal  catarrh,  and  from 
the  duodenum  the  disease  may  extend  into  the  common  bile-duct  and  its 
branches.  The  duodenitis  and  catarrh  of  the  ducts  may  persist,  and  become 
chronic  after  the  stomach  lesion  is  gone. 

The  mucous  lining  of  the  intestine  is  changed  in  color,  form,  thickness, 
consistence,  and  in  the  appearance  of  its  glandular  structures.  The  shades 
of  color  in  chronic  inflammation  are  dark  red,  livid,  brown,  drab,  or  slate- 
color,  light  blue,  and  greenish.  The  coloration  is  not  uniform.  Dark-red  and 
gray  spots  are  seen  on  a  pale  and  uniform  red  ground ;  grayish  streaks  and 
patches  are  mingled  with  red  or  whitish  areas,  giving  rise  to  a  mottled  or 
marbled  appearance.^  In  some  cases  red  predominates,  in  others  the  slate- 
color.^  Dark-brown,  almost  black,  patches  are  also  seen.  These  differ- 
ent tints  depend  upon  the  intensity  and  character  of  the  inflammation  and 
the  stage  which  it  has  reached.  Diffused  bright-red  discolorations  belong 
to  acute  inflammation,  and  are  rarely  seen  in  the  chronic  form.  Acute 
hyperaemic  patches  appearing  in  the  midst  of  a  slate-colored  membrane 
indicate  intercurrent  acute  attacks.  Dark-red  streaks  or  spots  are  caused 
by  extravasations.  Brown  and  slate-colored  areas  represent  the  changes 
in  old  extravasations  or  pigment-deposits  where  inflammation  or  ulceration 
has  existed.  Where  the  inflammation  is  progressing  toward  the  destruction 
of  tissue  the  membrane  is  dark-purplish  or  black  in  color,  mottled  with 
patches  of  dull  reddish  hue  and  minute  spots  of  bright  red.  Black  dots 
are  seen  in  the  small  and  large  intestine  isolated  or  in  close  proximity. 
They  are  due  to  minute  specks  of  black  pigment  deposited  in  the  apices 
of  the  villi,  in  the  centres  of  solitary  glands,  in  rings  around  them,  or  in 
the  glands  of  a  Peyer's  patch.  The  juxtaposition  of  pinliead  black  points 
gives  rise  to  the  shaven-beard  appearance  ^  of  the  mucous  membrane.  Dark 
streaks  or  wavy  lines  of  pigment  are  also  seen.'' 

In  the  ileum  the  mucous  folds  are  obliterated  or  swollen  and  thickened. 
Obliteration  of  the  folds  occurs  in  connection  with  a  dilated  intestine ; 
when  the  intestine  is  contracted  they  are  elevated,  tortuous,  and  close 
together.  The  villi  are  hypertrophied,  looking  often  like  minute  polypi. 
The  mucous  coat  is  usually  thickened,  measuring  from  one-fifth  to  one- 
fourth  of  an  inch.     It  is  softened,  and  more  easily  scraped  oft^  but  quite 

^  For  illustration  of  color  of  mucous  membrane  in  chronic  inflammation  see  the  fol- 
lowing illustrations  in  color:  3Ted.  and  Surg.  Hist,  of  the  War,  Part  2,  Medical  Volume — 
plates  facing  pp.  308,  518,  and  520 ;  also,  Illustrations  of  Morbid  Anatomy,  J.  Hope,  Lon- 
don, 1834,  figs.  128,  129. 

^  For  an  excellent  illustration  of  slate-color  of  chronic  inflammation,  with  supervening 
acute  inflammation  and  hemorrhagic  patches,  see  Carswell,  Path.  Anal.,  Plate  ii.  fig.  4; 
also,  Lebert,  Paih.  Anat.,  t.  ii.  PI.  cxiv.  fig.  7. 

^  For  an  excellent  illustration  of  this  change  see  Med.  and  Surg.  Hist,  of  the  War,  vol- 
ume cited,  plates  facing  pp.  298,  304;  also.  Atlas  d'Anatotnie  path.,  Lancereaux,  Paris, 
1871,  PI.  iii.  figs.  3  and  4. 

*  See  colored  plates  Med.  and  Surg.  History  of  the  War,  volume  cited,  facing  p.  308. 

*  The  mucous  membrane  is  often  tumefied  and  softened  in  cases  where  there  are  thicken- 
ing and  contraction  of  the  intestine  with  great  reduction  of  its  calibre  (Elliot  Coues,  Med, 
and  Surg.  Rep.,  Philada.,  1863,  vol.  x.  p.  207). 


702  CHRONIC  INTESTINAL  CATARRH. 

frequently  there  is  induration  instead  of  softening.  The  solitary  glands 
of  the  ileum  are  hypertrophied  and  appear  scattered  over  the  mucous  sur- 
face as  small  rounded  elevations.  They  are  quite  numerous  or  a  few  only 
may  be  seen.  A  ring  of  vascular  injection  usually  surrounds  each  enlarged 
follicle.  Fever's  patches  may  be  unchanged  or  from  swelling  of  the  fol- 
licles are  more  prominent  than  is  normal,  but  relatively  the  enlargement 
of  the  solitary  glands  is  greater.  In  chronic  catarrh  the  follicles  acquire 
greater  size  than  in  the  acute  form.  The  apices  of  the  solitary  glands  in 
the  small  intestine  may  be  broken  down,  leaving  small  follicular  ulcers, 
with  swollen  rings  around  them  formed  of  the  undestroyed  and  hyper- 
trophied gland-structure.  Here  and  there  one  or  two  of  the  follicles  in 
the  Peyer's  patch  may  have  its  centre  indented  by  ulceration.  These 
changes  are  usually  in  the  lower  part  of  the  ileum  near  the  caecum. 

In  the  colon  the  enlarged  solitary  glands  are  in  greater  number,  and 
are  dotted  about  more  closely  in  the  descending  colon  and  sigmoid  flex- 
ure.^ When  there  is  ulceration  the  large  intestine  has  many  more  ulcers 
than  the  ileum,  and  they  are  more  numerous  in  the  lower  part  of  the 
colon.  They  appear  as  sharply-punched  openings,  and  give  to  the  mucous 
surface  a  honeycombed  look;  their  diameter  varies  from  one-tenth  to 
one-fourth  of  an  inch.  Large  ulcers  formed  by  the  confluence  of  smaller 
ones  measure  from  one-fourth  to  one  inch  in  diameter ;  they  may  be  so 
deep  as  to  have  the  muscular  tunic  for  their  base,  and  quite  often  the 
bottom  of  the  ulcers  is  black.  A  ragged  or  uneven  appearance  is  given 
to  the  surface  by  the  ulcers  being  close  together.  Such  extensive  destruc- 
tion sometimes  takes  place  that  no  normal  mucous  membrane  seems  to  be 
left.  Perforating  ulcers  are  occasionally  seen  in  the  large  intestine  or 
ileum.  Perforation  occurred  in  two  of  Woodward's  ninety-nine  cases. 
Healing  ulcers^  are  found  by  the  side  of  others  which  are  growing. 
Healed  follicular  ulcers  are  known  by  a  puckered,  stellated  appearance^  of 
the  mucous  membrane,  which  is  pigmented  and  of  a  slate-gray  or  marbled- 
brown  color*  if  the  process  has  been  long  completed.  Larger  dense  cica- 
trices, pigmented  also,  mark  the  site  of  more  extensive  ulcerations. 

Besides  follicular  ulcers  the  mucous  membrane  is  disorganized  by  ulcei's 
which  have  their  origin  in  a  loss  of  epithelium  and  superficial  erosion. 
These  deepen  and  may  attain  considerable  size. 

In  addition  to  the  lesions  already  described,  the  inflamed  and  ulcerated 
surface  is  sometimes  covered  with  a  pseudo-membranous  layer  of  green- 
ish-yellow color. 

Chronic  catarrh  of  the  duodenum  is  the  cause  of  dilatation  of  the 
vessels  and  thickening  of  the  coats.  A  varicose  condition  of  the  veins 
may  give  rise  to  hemorrhage  without  ulceration.*  The  orifice  of  the 
common  bile-duct  and  the  ducts  for  some  distance  are  narrowed  by  swell- 
ing of  their  lining  membrane.*    Ulcer  of  the  upper  part  of  the  duodenum 

^  Illustration,  Kupfert'ifeln  zic  Dr.  Lesser  iiber  die  Ejifzundung  und  Versehwdrung  du 
Scldeimhaut  des  Verdauunyxkanales,  Berlin,  1830,  Bei  Enslin,  Tab.  ii.  fig.  4. 
'  Illustration,  J.  Hope,  IUuj<trotions  of  Morbid  Anatomy,  figs.  1G8,  109. 

•  Illustration,  Med.  and  Sury.  Hist,  of  the  War,  torn,  cil.,  p.  528. 

*  Illustration,  Cruveilhier,  Anat.  path.,  xxx.  livraison,  1*1.  iii. ;  also,  J.  Hope,  Illustra- 
tions of  Morbid  Anatomy,  figs.  128,  129. 

'  G.  Coulon,  Bull,  de  In  Soc.  Anat.  de  Paris,  1879,  p.  690. 

"  Duoilenitis  was  made  much  of  by  Brousnais  and  liis  followers,  and  a  great  deal  has 
been  written  about  it.  (See  Boudin,  Paris,  Thesis,  1837,  No.  76,  Esaai  sur  la  Duodenite 
dironiqw.) 
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IS  found  rarely  in  connection  with  external  burns  and  chronic  Bright^s 
disease.  It  is  more  common  in  men  between  thirty  and  forty  years  of 
age.  An  erabolized  artery  is  the  starting-point  of  the  lesion.  Tlie 
mucous  layer,  deprived  of  its  nutrition  in  a  limited  area,  dies  or  is 
destroyed  by  the  acid  gastric  juice ;  a  round  ulcer  with  terraced  edges  is 
left,  its  base  being  the  muscular  or .  serous  coat.  Adhesions  may  form 
between  the  peritoneum  near  the  ulcer  and  the  liver,  gall-bladder,  or 
pancreas,  or  an  opening  may  take  place  posteriorly  in  the  right  seventh 
intercostal  space  or  into  the  peritoneal  cavity.  Cicatrization  of  the  ulcer 
may  lead  to  narrowing  of  the  canal  of  the  bowel  or  of  the  pancreatic 
and  common  bile-ducts.^ 

Suppuration  in  the  wall  of  the  duodenum  is  still  rarer.  One  case  only 
is  on  record  of  pus  being  found  in  the  intestinal  wall.^ 

Chronic  proctitis  or  inflammation  of  the  rectum  may  exist  by  itself. 
The  mucous  membrane  is  swollen,  hypersemic,  and  the  walls  may  be 
indurated  and  thickened  so  as  to  reduce  the  calibre  of  the  tube.  Super- 
ficial erosions  or  deep  ulcers  and  perforation  are  due  to  the  retention  of 
hard  fecal  matter  in  the  distended  pouches  of  the  rectum.  Inflammation 
in  the  tissue  around  the  rectum  (periproctitis)  is  excited  by  inflammation 
of  the  wall  without  perforation ;  abscesses  form  and  burst  externally  or 
into  the  bowel,  thus  establishing  fistulse. 

Pathological  Histology. — The  essential  primary  feature  of  chronic 
catarrh  is  the  increase  and  persistence  of  cell-accumulation  in  the  reticu- 
lar connective  tissue  of  the  mucous  and  submucous  layer.  After  an  acute 
or  subacute  attack  some  time  elapses  before  the  large  number  of  cell-ele- 
ments are  disintegrated  or  absorbed.  By  remaining  they  ofler  a  constant, 
invitation  to  causes  of  irritation,  hence  the  necessity  for  prolonged  care 
in  diet  after  acute  attacks.  Fresh  causes — imprudence  in  eating,  etc. — 
induce  additions  to  the  number  of  cells,  and  the  tissue  becomes  over- 
charged with  active  elements  of  growth.  Hypertrophy  of  tissues  results, 
the  mucous  and  submucous  tissues  thicken,  and  the  glandular  structures 
are  stimulated  to  a  condition  of  morbid  activity.  The  glands  of  Lieber- 
kiihn  elongate,  the  number  of  acini  increases,  and  the  contained  cells 
multiply.  Accidental  closure  of  the  gland -openings  from  outside  pres- 
sure or  over-accumulation  of  the  contents  leads  to  cyst-formations.  The 
lymph-cells  in  the  reticular  tissue  of  the  closed  follicles  undergo  rapid 
increase ;  the  follicle  is  over-distended,  projects  above  the  surface,  bursts, 
and  a  small  ulcerating  cavity  is  left.  This  is  now  enlarged  by  the  break- 
ing down  of  the  remaining  tissue  of  the  follicle,  then  of  the  submucosa.  The 
overhanging  roof  of  mucous  membrane,  deprived  of  its  nutrition,  sloughs 
off*  at  the  edges  and  the  exposed  ulcerated  surface  is  increased.  By  the 
confluence  of  two  or  more  burrowing  ulcers  more  extensive  destruction 
of  the  mucous  and  submucous  layers  is  brought  about.  The  large  deep- 
ened ulcers  have  the  mucous  layer  for  their  base.  Cicatrization  of  the 
ulcers  takes  place  by  the  formation  of  cicatricial  tissue  at  their  base ;  the 
excavation  is  filled  up  partially,  by  contraction  the  edges  are  brought 
together,  and  the  tissue  solidifies.  No  villi  or  epithelium  covers  these 
cicatrices. 

*  ZiemsH&n^s  Cyclopaedia,  Amer.  ed.,  vol.  vii.  p.  404. 

2  Picard,  Bull,  de  la  Soc.  Anat.  Paris,  t.  xv.,  1840-41,  p.  393.  3ee  ako  microscopic  view  of 
suppuration  in  wall  of  duodenum,  Thierfelder,  Adas  d.  path.  HiMnlngte,  2  lief.,  Tab.  x.  fig.  6. 
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There  are  rarer  pathological  changes.  In  catarrh  of  long  duration 
cysts  are  found,  especially  iu  the  large  intestine.  They  are  about  the 
Rize  of  a  small  pea,  projecting  above  the  mucous  surface.  They  have  a 
yellow  or  amber  color,  and  contain  a  jelly-like  yellow  fluid  which  can  be 
pressed  out.  They  originate  in  the  distension  of  the  dilating  glands  of 
Lieberkiihn ;  according  to  Woodward,  they  find  a  favorable  nidus  for 
their  gro\vth  in  the  softening  tissue  of  the  solitary  glands ;  hence  the 
cvstic  forms  are  seen  occupying  the  interior  of  follicles  undergoing  dis- 
integration.^ The  presence  of  the  glands  of  Lieberkiihn  in  the  interior  of 
the  closed  follicles  has  been  observed  by  other  pathologists,  some  of  whom 
are  unable  to  explain  so  remarkable  a  lesion.^  Around  the  edges  or  in  the 
midst  of  healing  ulcers  in  the  intestine  granulation-like  excrescences  or 
polypoid  growths  are  observed  as  a  rare  lesion.  These  seem  to  be  pro- 
jections from  undestroyed  islands  of  mucous  membrane,  being  surrounded 
by  the  ulcerated  surface.  The  minute  polypi  originate  in  a  process  of 
growth  of  the  undestroyed  mucous  tissue.  Cicatricial  contractions  around 
their  bases  give  them  peculiar  forms ;  they  are  club-shaped,  simple,  or 
branched.  This  lesion  has  been  described  by  Johann  AVagner,^  Carl 
Rokitansky,^  and  J.  J.  Woodward  ^  from  original  specimens.  According 
to  Woodward,  the  growths  (pseudo-polypi  he  calls  them)  are  composed 
of  a  central  portion  of  connective  tissue  continuous  with  the  submucous 
connective  tissue  of  the  intestine  and  a  peripheral  portion  of  diseased 
mucous  membrane.  The  central  connective  tissue  was  filled  with  large 
and  numerous  cells,  and  the  glands  of  Lieberkiihn  in  the  mucous  cover- 
ing were  elono^ated  and  branched  and  showed  evidences  of  an  active 
hyperplasia. 

Polypi  of  the  colon  have  been  seen  and  figured  by  other  pathologists, 
but  they  were  not  connected  with  ulceration  and  cicatrization  of  ulcers. 
Luschka^  saw  the  mucous  membrane  from  the  ileo-csecal  valve  to  the 
end  of  the  rectum  covered  with  polypi,  club-shaped,  the  size  of  a  hemp- 
seed  or  bean,  and  made  up  of  glandular  tubes  simple  or  branched.  Other 
cases  have  been  described  by  Lebert,  Heuriet,  and  others,^  in  which  polypi 
were  distributed  in  the  rectum,  colon,  caecum,  or  about  the  ileo-csecal  valve. 
This  is  the  condition  described  by  Virchow  as  colitis  polyposa. 

Atrophy  of  the  wall  of  the  intestine,  chiefly  of  the  mucous  layer,  super- 
venes upon  catarrh.  It  is  confined  to  certain  areas,  the  rest  being  normal 
or  in  a. state  of  chronic  catarrh.  It  is  found  in  80  per  cent,  of  the  cases 
examined  either  in  the  large  or  small  intestine.  The  caecum  is  the  most 
frequent  seat ;  next  in  the  order  of  frequency  it  is  seen  in  the  ascending 

'  J.  J.  Woodward,  op.  cit.,  pp.  570,  571.  ^ 

'  A.  Laboulbene,  Anat.  path.,  Paris,  1879,  p.  186. 

'  "  Einige  Fonnen  von  i)armgeschwiiren ;  iii.,  die  Dysenterische  Darmverechwarung," 
Med.  Jahrb.  des  k.  k.  ont.  Staates,  Bd.  xi.,  1832,  S.  274. 

*  "  Der  dysenterische  Prozess  auf  dein  Dickdarme  und  der  ihm  gleiche  am  Uterus,  vom 
anatornischen  Gesichtspuncte,  beleuchtet,"  ibid.,  Bd.  xxix.,  1839,  S.  88. 

^  "  p8eudo-ix)lypi  of  tlie  Colon,"  Am.  Journ.  Med.  Sci.,  Jan.,  1881,  p.  142. 

•  Virchovfn  Archiv,  vol.  xx.  p.  133. 

»  Henriet.  n>Ul.  de  la  Soc.  Anat.  Paris,  t.  xlviii.,  1873,  p.  250;  TV.  N.  Y.  Path.  Soc.,  vol. 
ii.,  1877,  p.  172.  For  illustration  of  multiple  polypi  of  colon  and  rectum,  Lebert,  Path, 
Anat.,  tome  ii.,  Pl.  cxxii.  figs.  1  and  2;  granular  elevations  in  ileum,  idem,  PI.  cxxi. 
fig.  1.  Abo,  mucous  polypi  of  rectum,  Thierfelder,  Tab.  xiii.  figs.  3,  3a,  3c;  also,  intes- 
tinal polypi  of  rectum,  Lancereaux,  Atlaji  Path,  anat.,  1871,  Paris,  PI.  iv.  fig.  4.  Polypi 
are  rarely  seen  in  the  small  intestine;  see  Bottcher,  "Polyposes  Myom  des  lleums." 
Archiv  der  Heilkunde,  xi.  Jahrgang,  1870,  p.  125. 
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coloD,  the  lower  part  of  the  ileum,  the  other  parts  of  the  colon,  and  is 
least  common  in  the  upper  part  of  the  ileum.  In  children  the  lesion  is 
more  common  in  the  small  intestine  than  in  adults.  The  changes  in  the 
mucous  membrane  of  the  colon  are  a  diminution  in  its  thickness  and  dis- 
appearance of  the  glands  of  Lieberkiihn.  The  mucous  layer  is  reduced 
to  one-fifth  of  its  normal  size,  and  no  trace  of  the  glands  may  be  left ;  a 
layer  of  connective  tissue  with  imbedded  round  cells  is  all  that  remains. 
The  surface  of  the  membrane  is  irregular  and  colored  with  yellowish  pig- 
ment. In  the  ileum  the  villi  are  shrunken,  with  few  cells;  in  some  cases 
they  disappear  altogether.    The  muscular  tunic  may  share  in  the  atrophy.^ 

Lardaceous  (amyloid  or  waxy)  degeneration  of  the  intestinal  mucous 
membrane  is  met  with  in  chronic  catarrh.  The  small  arteries  of  the  villi 
and  submucous  layer,  the  muscular  and  other  tissues,  are  infiltrated  with 
a  new  material  allied  to  fibrin.  The  membrane  to  the  eye  is  paler  than 
normal.  When  iodine  is  applied,  a  characteristic  red  staining  of  the  infil- 
trated parts  is  noticed.  This  lesion  is  a  cause  of  diarrhoea  and  of  hem- 
orrhage,^ from  the  greater  permeability  and  greater  fragility  of  the  arteries. 
It  is  also  associated  with  follicular  ulceration,  and  is  probably  a  cause  of 
disintegration  of  the  mucous  membrane.^ 

The  abdominal  organs  present  other  lesions  in  chronic  intestinal  catarrh, 
few  of  which  have  any  distinctive  character.  The  peritoneum  shows  signs 
of  old  or  recent  inflammation.  The  former  is  subacute  or  chronic,  and 
is  recognized  by  the  adhesions  of  opposed  surfaces  in  a  limited  area, 
frequently  corresponding  to  the  seat  of  intense  intestinal  inflammation. 
Fatal  perforations  are  delayed  or  prevented  by  these  adhesions.  General 
peritonitis  with  soft  lymph  or  sero-purulent  effusion  is  found  with  per- 
foration. The  mesenteric  glands  may  be  enlarged.  The  liver  is  larger 
or  sometimes  smaller  than  normal,  and  its  tissue  is  softened  and  may  be 
fatty.  Abscess  of  the  liver*  is  a  very  rare  result  of  chronic  intestinal 
catarrh,  with  ulceration.  The  gall-bladder  is  usually  filled  with  bile. 
The  spleen  is  small  and  firm  in  texture ;  less  commonly  it  is  soft  and 
friable.  The  pancreas  is  healthy.  The  kidneys  are  large  and  pale ;  the 
cortical  substance  is  relatively  increased  and  the  tubules  contain  granular 
epithelium. 

In  the  thorax  the  heart  is  flabby,  pale,  and  small ;  clots  are  found  in 
the  right  and  lefl  side  extending  into  the  pulmonary  artery  and  aorta. 
Sudden  death  has  been  attributed  to  cardiac  thrombosis.     That  coagula 

^  Nothnngel,  "  Zur  Klinik  der  Darmkrankheiten,"  iii.  Abtheilung,  Darmatrophie, 
Zeihchr.  J.  klin.  Med.,  Berlin,  1S82,  iv.  p.  422  ;  Virchow,  "  Ueber  den  Gang  der  amyloiden 
Degenerationen,"  Virdiov^s  Archiv,  Bd.  viii.  S.  364;  E.  Neumann,  "Neiie  Beobachtungen 
iiber  amyloide  Degeneration,"  Deutsche  Klinik,  Bd.  xii.,  1860,  S.  337,  353,  and  373 ;  Lambl, 
"  Ueber  amyloide  und  colloide  Degeneration  im  Allgemeinen  und  die  des  Darmsins- 
besondere,''  Beob.  und  Studien  {aus  dem  Prager  Kinder-Spikde),  Prag,  1860,  S.  319;  Fre- 
richs,  "Diseases  of  the  Liver,"  New  York,  1879  (  Wood's  Library),  vol.  ii.  p.  180;  M.  G. 
Hayera,  "Note  sur  la  Degenerescence  amyloide  du  Tube  digestif,"  Compfe  Rend,  des 
Seances  de  la  Sac.  de  Biolngie,  Nov.,  1865,  4me  Serie,  t.  ii.  p.  191 ;  also,  Gaz.  mid  de  FariSf 
t.  xxi.  p.  99. 

^  T.  Grainger  Stewart,  '*  On  Hemorrhage  from  Waxy  or  Amyloid  Degeneration,"  Br. 
and  Foreign  Med.-Chir.  Rev.,  vol.  xli.  p.  201. 

•''  Frerichs,  "  Diseases  of  the  Liver,"  New  York,  1859  ( Wood^s  Library),  vol.  ii.  p.  180 ; 
also,  E.  Aufrecht,  Berl  klin.  Woch.,  1869,  p.  315. 

*  It  occurred  in  4  per  cent,  of  Woodward's  cases  of  chronic  follicular  ulceration.     See 
case  reported  by  the  writer  in  which  the  ulcers  healed  before  the  death  of  the  patient 
from  hepatic  abscess  [Maryland  Med.  Journ.,  March  15,  1883,  p.  562). 
Vol.  II.— 45 
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do  form  in  the  heart  during  life  is  shown  by  the  sudden  occurrence  of 
cerebral  embolism  with  aphasia.^ 

Pneumonia  is  the  most  frequent  pulmonary  lesion ;  it  may  be  single 
or  double.  It  was  found  in  18  of  the  99  cases  of  Woodward,  and  in  21 
out  of  H.  A.  Alien's  41  cases.  Inflammation  of  the  pleura  is  not  infre- 
quent. The  brain  and  its  membranes  may  be  congested,  and  fluid  is 
found  in  the  subarachnoid  space,  in  some  instances  in  cases  which  have 
had  a  sudden  termination.  The  cornea  is  ulcerated,  and  the  eye  destroyed 
by  opening  of  the  anterior  chamber  in  a  small  proportion  of  cases.  The 
sloughing  process  begins  in  the  lower  part  of  the  cornea  and  in  the 
sclerotic. 

Symptoms. — When  chronic  intestinal  catarrh  succeeds  the  acute  form, 
the  transition  is  marked  by  the  disappearance  of  fever  and  an  amelior- 
ation of  all  the  symptoms,  with  apparent  recovery.  The  patient  begins 
to  go  about,  but  diarrhoea  returns  whenever  there  is  any  uu  usual  fatigue 
or  excess  in  eating.  In  some  erases  there  is  no  improvement  in  the  diar- 
rhoea, but  in  the  general  symptoms  only.  When  the  malady  is  chronic 
from  the  beginning,  the  onset  is  chamcterized  by  symptoms  of  indiges- 
tion and  occasional  diarrhoea,  which  become  more  and  more  pronounced 
according  to  the  severity  of  the  illness. 

Mild  forms  of  catarrh  have  constipation,  or  diarrhoea  alternates  with 
a  normal  or  constipated  state  of  the  bowels.  The  form  iu  which  consti- 
pation is  continuous  is  associated  with  mechanical  stasis  from  liver  and 
heart  lesions  and  with  the  gouty  and  uric-acid  diathesis.  The  mucous 
membrane  is  iu  a  state  of  passive  hypersemia,  an  excess  of  mucus  being 
the  product  of  the  inflammatory  process.  Mucus  coats  the  lining  tunic, 
lessens  its  irritability,  interferes  with  digestion  and  absorption,  and  acts 
as  a  ferment,  exciting  decomposition  in  the  food.  The  bowel  is  atonic 
and  is  distended  with  contained  gas ;  there  is  great  feebleness  of  peri- 
staltic contractions. 

Intestinal  indigestion  and  constipation  are  therefore  the  symptoms  of 
this  form.  The  signs  of  indigestion  occur  one  to  three  hours  after  eating, 
arxjording  to  the  location  of  the  maximum  of  catarrh  and  the  time  taken 
by  the  food  to  reach  this  point.  They  are  a  sense  of  fulness  or  distress 
in  the  abdomen  from  gaseous  distension,  slight  colicky  pains,  and  a 
rumbling  of  gas,  which  may  be  prolonged  during  several  hours  after  a 
meal.  The  constij)ation  is  indicated  by  the  spontaneous  passage  of  dry 
masses  or  scybalae  coated  with  layers  of  mucus  which  are  clear  or  cloudy, 
or  the  mucus  may  be  intimately  mixed  with  solid  matter.  Pure  mucus 
is  also  expelled  without  fecal  matter.  There  may  be  no  stool  without  a 
purgative,  and  then  softened  matter  with  scybalae  and  mucus  is  passed. 
Altered  mucus  in  the  form  of  membraniform  shreds  or  cylinders  occasion- 
ally pass  in  the  so-called  membranous  enteritis. 

The  abdomen  is  full  and  not  sensitive  to  pressure.  The  tongue  is 
coated  and  usually  pale  and  flabby.  In  appearance  the  patient  exhibits 
a  general  want  of  tone ;  the  skin  is  white  or  muddy,  the  muscles  are 
soft,  aud  the  expression  indicates  the  depression  of  spirits,  the  lassi- 
tude, and  the  inertia  which  he  feels.     Hemorrhoids  are  very  likely  to 

*  The  writer  has  seen  one  case  of  this  kind  occurring  during  the  effort  at  stool  in  a 
patient  who  was  very  feeble  and  very  anajuiic  from  chronic  intestinal  inllammation  with 
ulceration. 


I 


SYMPTOMS.  707 

exist.  Sack  a  condition  may  last  for  months  or  years  witliout  much 
change.  Under  proper  treatment  recovery  may  take  place,  but  if 
entirely  neglected  or  improperly  treated  the  disease  inevitably  becomes 
worse. 

In  a  second  mild  form  there  is  no  permanent  disease,  only  an  impres- 
sionability of  the  mucous  membrane  of  the  bowel  to  causes  which  induce 
hypersemia  and  excessive  secretion  ending  in  diarrhoea.  Exposure  to 
cold,  fatigue,  or  slight  indiscretions  in  diet  may  bring  it  on ;  even  an 
emotional  cause  may  do  it.  The  attacks  last  one  or  several  days,  and 
may  at  times  assume  some  gravity.  This  predisposition  to  diarrhoea 
lasting  through  a  lifetime  is  analogous  to  the  tendency  to  inflammation 
of  the  nasal  and  other  mucous  membranes. 

In  severer  and  typical  forms  the  symptoms  point  to  permanent  lesions. 
The  tongue  is  smooth,  shining,  or  glazed,  sometimes  with  a  central  brown 
streak,  but  it  may  be  also  pale  and  covered  w^ith  a  white  coat.  The  appe- 
tite is  diminished  or  lost,  or  it  is  capricious,  craving  unsuitable  food.  If 
there  fe  no  gastric  catarrh,  the  chief  distress  does  not  come  until  some 
hours  after  eating,  but  the  taking  of  food  sometimes  excites  pain  and 
brings  on  an  evacuation  of  the  bowels  through  reflex  influence. 

There  may  be  slight  tympanites  or  a  retracted  abdomen.  The  imper- 
fect digestion  of  food  and  the  fermentation  of  the  intestinal  contents 
develop  gas  which  keeps  the  abdomen  distended  and  causes  slight  pains 
and  borborygmi.  Pain  may,  however,  be  entirely  absent.  A  feeling  of 
abdominal  soreness  is  not  unusual ;  it  is  increased  by  coughing,  sneezing, 
or  any  sudden  movement.  Sensibility  to  pressure  is  usually  wanting ; 
when  it  exists  it  is  found  along  the  line  of  the  colon  in  most  cases. 

The  diarrhoea  is  the  characteristic  symptom.  The  number  of  the 
stools  varies  from  one  to  eight  in  twenty-four  hours ;  four  is  about  the 
average  number.  They  occur  usually  in  the  early  morning  hours,  from 
two  to  six  o'clock,  but  food  may  at  any  time  bring  on  peristaltic  con- 
traction, so  that  a  motion  after  every  meal  is  not  uncommon.  In  quantity 
there  is  much  variability ;  two  to  four  ounces  of  fluid  matter  is  the  rule 
perhaps,  but  a  very  much  larger  amount  than  this  is  often  passed  with 
each  evacuation.  As  a  rule,  the  larger  the  quantity  of  fluid  the  more 
extensive  is  the  catarrh  and  the  more  advanced  are  the  lesions.  The 
matters  passed  are  composed  chiefly  of  fecal  matter  varying  in  consist- 
ence from  a  solid  or  semi-solid  mass  to  a  watery  fluid.  In  the  soft 
stool,  like  thickened  gruel,  the  consistence  is  due  to  the  presence  of 
mucus ;  in  the  thinner  evacuation  water  is  the  chief  element.  Liquid 
stools  are  sometimes  frothy.  In  color  the  dejecta  are  brown,  yellow,  red, 
green,  slate-color,  or  white.  They  may  be  colored  dark  by  medicines,  as 
iron  or  bismuth,  or  by  blood.  The  presence  of  blood  gives  a  pinkish, 
bright-red,  dark-brown,  or  black  color,  depending  upon  the  amount  of 
blood  and  the  changes  it  has  undergone  in  the  bowel  from  a  longer  or 
shorter  retention.  Blood,  when  it  comes  from  the  rectum,  is  in  bright- 
red  streaks  or  small  coagula.  AVhen  its  source  is  higher  up,  it  is  much 
altered,  being  dark  and  granular.  Coffee-ground  sediment  in  a  fluid  stool 
is  blood  from  the  upper  part  of  the  intestine  or  stomach.  The  spreading 
of  an  ulcer  may  open  a  vessel  of  some  size,  and  a  fatal  hemorrhage  follow. 
A  yellow  tint  like  that  of  a  child's  movement  may  arise  from  a  mixture 
of  pus  and  fecal  matter.     Pus,  as  a  milky  or  creamy  fluid  which  may  be 
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streaked  with  blood,  is  a  frequent  appearance  in  disease  of  the  rectum  and 
sigmoid  flexure.  The  odor  of  the  stools  is  fecal,  sour,  or  sickening  from 
fermentation  or  offensive  from  decomposition.  In  bad  forms  of  chronic 
diarrhoea  in  children  the  black  watery  stools  have  a  most  offensive  odor. 

^lucus  is  the  most  constant  ingredient  of  the  diarrhoeal  stool,  and  is 
in  itself  a  sufficient  evidence  of  catarrh,  as  it  is  not  seen  in  normal  stools 
except  as  a  temporary  phenomenon.  It  is  present  in  flakes  in  watery 
evacuations,  giving  a  jelly-like  character  to  the  fluid  if  it  is  in  excess,  or 
it  is  mixed  with  semi-solid  feces.  Pure  mucus  may  be  passed,  if  the 
catarrh  is  low  down,  in  clear,  glairy,  on  opaque  masses.  The  frog's-egg 
or  boiled-sago  particles  supposed  by  Niemeyer  and  others  to  point  to 
follicular  ulceration,  and  by  Traube  to  be  the  swallowed  bronchial  secre- 
tion, are  said  by  Virchow  to  be  partly-digested  starch,  and  also  by  Noth- 
uiigel  to  be  of  vegeta])le  nature.^  The  stools  may  contain  small  yellow  or 
brownish  masses  which  are  mucoid  in  nature,  being  yellow  from  bile- 
staining.  Pavement  epithelial  cells  are  found  in  the  coating  of  mucus 
around  a  hard  fecal  lump.  Cylindrical  epithelium  is  passed  uncolored 
or  stained  with  bile.  These  cells  are  separated,  and  are  deformed  and 
shrunken,  with  a  granular  protoplasm  and  indistinct  nucleus.  Goblet- 
cells  are  also  seen.  Round  cells  in  the  form  of  mucus-corpuscles  or 
giant-cells  are  mixed  with  shreds  of  mucus  or  float  in  the  thin  stools. 
Crystals  of  triple  phosphate,  of  neutral  phosphate,  oxalate  of  lime,  and 
other  lime  salts,  and  of  cholesterin,  are  also  seen. 

^licrococci  and  bacteria  have  no  pathological  importance;  they  are  seen 
in  different  diseases  and  in  health. 

Unaltered  food  may  be  expelled  (lientery)  by  rapid  peristaltic  move- 
ments. But  the  microscope  will  detect  what  cannot  be  seen  by  the  eye 
— unaltered  starch-granules,  filaments  of  meat-fibre,  or  fat  in  drrps  or  in 
needle-shaped  or  feathery  crystals. 

The  nervous  system  is  disturbed  after  a  ceitain  time.  There  is  lan- 
guor, with  depression  of  spirits,  mental  weariness,  and  inaptitude  for  work 
of  any  kind.  The  patient  is  querulous,  morose ;  his  sleep  is  restless,  but 
sometimes  profound  until  disturbed  by  the  demand  to  empty  the  bowel. 
Melancholia  is  attributed  to  this  as  to  other  diseases  of  the  abdomen,  but 
their  influence  in  producing  insanity  is  doubtful.^ 

No  decided  symptoms  are  exhibited  in  the  respiratory  and  circulatory 
systems.  Even  slight  exertion  will  cause  shortness  of  breath  and 
increased  frequency  or  palpitation  of  the  heart.  This  irritability  of  the 
heart  is  a  marked  feature  of  the  disease.^ 

The  appearance  of  the  urine  is  normal ;  it  may  be  abundant,  with  phos- 
phatic  deposit,  or  it  is  scanty  and  high-colored.  In  bad  cases  albumen 
and  casts  have  been  found.^ 

The  symptom  indicative  of  atrophy  of  the  mucous  membrane  is  believed 
by  Nothniigel  to  be  the  persistent  passage  of  one  soft,  unformed  stool 
daily.     Mucus  and  fat,  which  diminish  the  consistence  of  the  stool,  are 

^  Virchou/i  Archiv,  v.  S.  329;  Nothniigel,  "Zur  Klinik  der  Darmkrankheiten,"  Zeit- 
8chrl/l  fur  klin.  Med.,  iii.,  1881,  p.  241. 

»  Griesinger,  Mental  Path,  and  Therap.,  Am.  ed.,  New  York,  1882.  pp.  1.37,  138. 

•  DaCoBta  found  that  of  200  cases  of  irritable  heart,  (il  were  in  patients  who  had  suffered 
from  or  still  had  diarrhcjea  (Am.  Joarn.  Med.  Sr.i,  vol.  Ixi.,  1871,  p.  37). 

*  Alonzo  Chirk,  "Proc.  of  New  York  Path.  Soc,"  Med.  and  Surg.  Report<<,  vol.  ir.. 
1862-63,  p.  312. 
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exclutled  by  microscopical  examination.  One  stool  daily  shows  that  there 
is  no  exaggerated  peristalsis  which  hurries  the  food  along  so  rapidly  that 
water  cannot  be  absorbed.^ 

Progress  and  TER^vrixATiox. — As  the  disease  advances  it  is  marked 
by  progressive  emaciation  and  debility.  The  skin  gradually  acquires 
great  pallor,  indicating  profound  anaemia.  The  loss  of  flesh  is  very 
rapid.  An  exacerbation  of  the  disease  will  in  a  few  days  cause  the 
cheeks  to  grow  hollow,  the  eyes  to  appear  sunken  Avith  dark  rings  around 
them.  In  all  cases  of  long  duration  the  progress  is  intermittent ;  fre- 
quent relapses  occur  from  which  the  patient  may  rally  and  regain  a 
moderate  degree  of  flesh.  Recovery  may  take  place  in  weeks  or  months 
— eighteen  months  is  the  average  duration^ — but  in  most  instances  a 
tendency  to  a  recurrence  of  the  diarrhoea  from  cold,  fatigue,  or  indiscre- 
tions in  diet  will  continue  tliroughout  life.  An  incomplete  recovery  may 
take  place  by  the  cessation  of  the  diarrhoea  and  formation  of  a  stricture 
from  the  healing  of  an  intestinal  ulcer.  In  the  worst  cases  there  is  no 
rule  as  to  the  rapidity  or  regularity  of  the  march  of  the  disease. 

AVhen  the  advance  is  toward  a  fatal  issue  the  emaciation  progresses 
until  it  becomes  extreme ;  nothing  but  skin  and  bone  are  left.  The 
cuticle  is  hard  and  dry,  pale  or  brownish  in  color.  The  muscular 
strength  is  so  reduced  that  the  patient  is  unable  to  move  from  bed.  The 
voice  may  sink  to  a  wliisper.  The  nervous  depression  and  moroseness 
assumes  a  more  marked  character.  Among  the  soldiers  during  the  Civil 
War  who  had  undergone  great  privations  with  insufficient  or  improper 
diet  the  mental  phenomena  were  those  of  dementia.^  In  them  tlie  dis- 
ease was  modified  also  by  tlie  symptoms  of  scurvy  and  malarial  poisoning. 

Fever  is  seen  in  the  late  stages;  it  is  nocturnal  at  first,  and  later 
assumes  the  features  of  hectic.  The  pulse  grows  more  frequent  and 
thready ;  aphthous  deposits  appear  on  the  inside  of  the  mouth  and  pharynx. 
Toward  the  end  the  discharges  may  become  more  frequent  and  very 
abundant;  tliey  are  more  fluid,  lighter  colored  or  black,  with  floating 
particles  of  blood  and  mucus.  There  may  be  a  loss  of  odor  or  they  may 
have  a  cadaveric  smell. 

Death  takes  place  in  a  few  weeks  or  after  years  of  alternate  suffering 
and  relief  The  immediate  causes  of  death  are  exhaustion,  marasmus 
from  starvation,  collapse  from  perforation  of  an  intestinal  ulcer  and  con- 
secutive peritonitis,  syncope  from  sudden  exertion,  pneumonia,  or  acute 
pulmonary  congestion,  pleurisy,  or  subarachnoid  effusion  in  the  brain, 
with  coma  and  convulsions. 

Complications. — General  dropsy  results  from  the  liydrEemia  and  lan- 
guid circulation  of  the  late  period  of  the  disease.  Other  causes  of  this 
symptom  are  coincident  diseases  of  the  liver,  kidney,  or  the  malarial 
cachexia.  CEdema  of  one  extremity  follows  a  thrombus  in  the  crural 
vein.  Chronic  bronchitis  and  pulmonary  phthisis  are  sometimes  met 
with.     Acute  pneumonia*  and  acute  pulmonary  congestion  are  occasional 

'  Nothnagel,  "Zur  Klinik  der  Darmkrankheiten,"  Zeitschrifl  fur  klin.  Med.,  iv.,  1S82, 
p.  422. 

*  C.  H.  Ralfe,  Seamen's  Hospital,  London :  see  Aitken's  Handbook  of  Treatment,  New 
York,  1882,  p.  116. 

«  W.  Kempler,  '' Entero-Colitis,"  Am.  Journ.  of  Med.  ScL,  vol.  Hi.,  1866,  p.  337. 

*  Pneumonia  (8  double  and  12  single)  occurred  in  20  out  of  41  fatal  cases  reported  hj 
Harrison  Allen,  Tr.  Path.  Soc.  Philada.,  1867,  vol.  ii.  p.  161. 
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causes  of  death.  Peritonitis  may  occur  with  and  without  perforation. 
The  latter  variety  begins  as  a  local  inflammation  of  subacute  or  chronic 
nature,  and  spreads  slowly  until  it  becomes  general.  Extensive  adhesions 
and  abundant  accumulations  of  serous,  sero-purulent,  or  purulent  fluid  in 
the  alxlomiual  cavity  result. 

The  causal  conditions  which  have  been  enumerated  may  be  considered 
as  complications.  They  are  tuberculosis,  Bright's  disease,  cirrhosis  of  the 
liver,  abdominal  tumors,  scurvy,  tubercular  and  other  neoplasms  in  the 
wall  of  the  intestine ;  attacks  of  intercurrent,  intermittent,  or  remittent 
fever  arise  from  the  malarial  influence  to  which  the  intestinal  catarrh  is 
due.  These  fevers  and  rheumatism  and  pseudo-rheumatism  are  complica- 
tions in  soldiers  from  the  exposure  to  malarial  influences  and  to  cold  and 
dampness.^ 

Ulceration  of  the  cornea,  escape  of  the  aqueous  humor,  and  collapse 
of  the  eye  were  observed  in  quite  a  number  of  cases  occurring  among 
soldiers.^ 

Sequels. — The  alteration  of  structure  from  long-standing  inflamma- 
tion leaves  the  mucous  membrane  prone  to  recurrence  of  inflammation. 
Chronic  intestinal  indigestion  and  permanent  malnutrition  come  from  the 
same  cause.  The  glandular  and  lymphatic  structures  of  the  intestine  and 
the  mesenteric  glands  are  so  changed  by  disease  that  they  imperfectly 
perform  their  function.  Tabes  mesenterica  is  the  ultimate  phase  of  this 
change.  Constipation  succeeds  chronic  diarrhoea,  and  is  due  to  atony  of 
the  muscular  wall  from  long-continued  distension,  and  probably  from 
degeneration  of  the  muscular  structure.  A  more  serious  cause  of  con- 
stipation, and  sometimes  of  intestinal  obstruction,  is  found  in  stenosis 
of  the  bowel  from  the  healing  of  the  ulcers  of  long-standing  chronic 
catarrh.  Stricture  is  more  common  in  the  colon,  sigmoid  flexure,  and 
rectum.  How  frequently  such  a  result  follows  the  cicatrization  of  intes- 
tinal ulcers  is  not  definitely  known.  Woodward  concludes  from  a  careful 
search  of  books  and  pathological  museums  that  stenosis  from  this  cause  is 
very  rare.^  Syphilis  is  the  most  common  cause  of  ulcer.  Local  or  general 
peritonitis  leads  to  the  formation  of  adhesions  or  fibrous  bands  uniting 
neighboring  links  of  intestine.  By  the  contracting  of  these  narro^ving 
of  the  intestinal  canal  may  result.  Paralysis,  hemiplegia,  paraplegia,  etc. 
have  been  found  to  follow  upon  diarrhoea  of  long  standing.* 

Diagnosis. — The  mild  form  of  chronic  catarrh  of  the  intestines  asso- 
ciated with  constipation  has  been  confounded  with  hepatic  disorders,  and 
the  obscure  symptoms  attending  it  have  been  attributed  to  excess  or  dimi- 
nution of  bile,  and  medicines  to  regulate  the  liver  have  been  given  accord- 
ingly. In  the  absence  of  lesions  in  the  liver,  in  cases  where  symptoms 
such  as  have  been  described  have  preceded  death,  the  opinion  is  not  jus- 
tified that  disease  of  this  organ  has  existed.  On  the  contrary,  alteration 
in  the  mucous  membrane  is  almost  always  found,  which  points  to  the  true 
nature  of  the  disease.     The  diagnosis  is  based  upon  the  accompanying 

*  Woodward,  op.  cit,  p.  495. 

»  Elliot  Coues,  Med.  and  Surg.  Reporter,  Philada.,  18C3,  vol.  x.  p.  207,  and  H.  Allen,  Tr. 
Path.  Soc.  Philada.,  1867,  vol.  ii.  p.  161. 
"  Woodward,  op.  cit.,  p.  504. 

*  Potain,  "  Par(;sie  des  Membres  infdrieurs  ayant  succedd  h.  un  Catarrhe  eastro-intesti- 
nal,"  Rev.  de  thimp.  Med.-Chir.,  Paris,  1880,  xlvii.  p.  502;  "Paralysis  spinale  s^condaire 
k  une  Diarrh<?e  chroni^tie,"  Journ.  de^i  Conn.  med.  Prat.,  Paris,  1880,  3,  S.  ii.  p.  57. 
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g:nstrlc  catarrh  and  upon  the  symptoms  of  intestinal  indigestion  and 
malnutrition.  Greater  sensibility  to  pressure  over  the  right  hypochon- 
•Irium  and  along  the  line  of  the  colon,  pain  one  to  two  hours  after  eating, 
svith  distension  of  the  abdomen,  the  passage  of  well-formed  and  some- 
what indurated  feces  mixed  or  coated  with  mucus,  are  symptoms  peculiar 
to  these  mild  forms. 

The  tendency  to  diarrhoea  from  c6ld,  indigestible  food,  etc.  which  marks 
the  second  form  of  mild  catarrh  is  easily  recognized. 

The  characteristic  symptom  of  the  severe  form  is  the  persistent  diarrhoea. 
Paroxysmal  pains,  tympanites  and  rumbling  of  gas,  tenderness  on  pressure 
over  the  colon,  the  alternate  periods  of  improvement  and  relapse,  with  the 
constitutional  signs  of  impaired  nutrition  and  progressive  anaemia  and 
debility,  point  out  the  nature  and  the  seat  of  the  lesion  with  sufficient 
clearness.  It  is  futile  to  attempt  to  distinguish  chronic  intestinal  diar- 
rhoea from  chronic  dysentery.  The  lesions  of  the  two  conditions  are 
essentially  the  same ;  it  depends  upon  the  fancy  as  to  which  name  is 
given  to  the  lesions  described  here  under  the  title  chronic  intestinal 
catarrh.  A  greater  amount  of  blood  and  mucus  in  the  stool  with 
tenesmus  woiild  more  properly  be  called  dysenteric,  but  the  same  case 
may  present  at  one  time  diarrhoeal,  at  another  dysenteric,  symptoms. 

Primary  must  be  distinguished  from  secondary  diarrhoea.  Therefore 
the  liver,  heart,  and  lungs  must  be  examined  to  discover  diseases  which 
might  cause  portal  congestion.  Any  constitutional  malady  may  be  a 
cause  and  an  explanation  :  tuberculosis  or  pulmonary  phthisis  stands  first 
in  its  influence ;  next,  chronic  Bright^s  disease,  septicaemia,  scurvy,  syph- 
ilis, and  gout  are  attended  by  intercurrent  diarrhoea.  If  all  general  dis- 
ease can  be  excluded  and  the  morbid  process  be  located  in  the  intestine 
alone,  its  cause  may  be  known  by  studying  the  habits,  occupation,  and 
diet  of  the  patient.  Foreign  bodies — hardened  feces,  gall-stones,  fruit- 
stones,  etc. — are  possible  causes  which  the  history  of  the  case  may 
point  to. 

Having  located  the  disease  in  the  intestine  and  decided  upon  its 
primary  or  secondary  nature,  it  remains  to  determine  more  precisely 
(a)  the  locality  of  the  lesion,  and  (b)  the  stage  of  the  inflammatory 
process. 

(a)  In  what  part  of  the  intestinal  canal  is  the  disease  located  ?  It 
must  be  remembered  that  in  typical  and  fatal  cases  the  large  intestine  is 
the  home  par  excellence  of  the  lesions  of  chronic  catarrh,  and  that  the 
lower  part  of  the  ileum  is  often  associated  in  the  morbid  processes,  but 
limited  areas  of  ^he  small  or  large  intestine  are  affected  in  mild  forms 
which  yield  readily  to  treatment. 

Icterus,  clay-colored  stools,  and  bile  in  the  urine  show  that  the  catarrh 
Is  in  the  duodenum  and  involves  the  opening  of  the  common  bile-duct. 
The  absence  of  diarrhoea^  with  flatulence  and  colics,  limits  the  area  of 
inflammation  to  the  duodenum.  Symptoms  of  duodenal  indigestion 
accompany  this  form  of  catarrh ;  the  failure  of  bile  to  neutralize  the 
acid  chyme  impairs  the  effect  of  the  pancreatic  secretion.  Fats  are  not 
digested  and  there  is  fatty  diarrhoea.  To  this  may  be  added  tenderness 
in  the  right  hypochondrium,  and  pain  and  oppression  in  the  epigastrium 
and  to  the  right  one  hour  after  eating.  There  may  be  wasting  and  hypo- 
chondriasis. 
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The  lower  part  of  the  duodenurn  below  the  opening  of  the  bile-ductj 
the  jejunum,  and  the  ileum  can  be  taken  together  as  forming  the  small 
intestine.  Chronic  catarrh  of  the  small  intestine  is  attended  with  pain 
about  the  umbilicus,  which  comes  on  immediately  or  in  one  hour  after 
taking  food.  Tympanitic  distension  gives  a  full,  rounded  prominence  to 
the  abdomen,  which  is  more  central  than  lateral,  and  greater  below  the 
umbilicus  than  above  it.  It  is  accompanied  by  a  sense  of  oppression, 
which  is  greater  after  eating.  Inability  to  digest  food  consisting  largely 
of  starch  or  sugar,  as  well  as  tardiness  in  the  digestion  of  all  foods,  with 
resulting  loss  of  flesh,  are  signs  of  intestinal  indigestion.  There  may 
be  no  diarrhoea ;  if  there  is,  important  help  to  diagnosis  can  be  gained 
by  examining  the  stools.  They  contain  undigested  or  partly-altered 
meat-fibre  and  starch-granules,  discoverable  only  by  the  microscope. 
The  discharges  are  soft  and  pulpy  from  an  intimate  admixture  of  mucus. 
To  the  naked  eye  no  mucus  is  visible,  but  a  thin  layer  under  the  micro- 
scope shows  clear  islets  of  pure  mucus,  or  mucus  may  only  be  detected  by 
the  adhesion  of  the  covering-glass  to  the  slide.  Bile-stained  epithelium 
and  globules  of  stained  mucus  are  seen  in  the  liquid  stools  from  catarrh 
of  the  small  intestine  and  of  the  ascending  colon.  There  is  the  charac- 
teristic reaction  and  play  of  color  on  testing  for  bile-pigment.  These  are 
evidences  that  the  stool  with  the  bile  has  been  hurried  along  the  ileum 
and  colon,  and  expelled  before  the  transformation  in  the  coloring  matter 
has  had  time  to  talvc  place.^ 

In  catarrh  of  the  large  intestine  there  is  sensitiveness  to  pressure  along 
the  line  of  the  colon ;  the  distension  of  the  abdomen  is  not  uniform, 
depending  upon  the  prominence  of  the  transverse  or  descending  colon. 
The  pains  are  more  severe  and  precede  the  stools,  which  are  more  fre- 
quent and  larger  than  in  catarrh  of  the  ileum.  The  discharges  are  pulpy 
or  watery.  Globules  of  mucus  are  visible  to  the  naked  eye,  and  mucus 
is  intimately  mixed  with  fecal  matter. 

If  the  lower  half  of  the  colon  is  chiefly  the  seat  of  the  disease,  pure 
mucus  coats  the  more  solid  stool  and  is  in  its  substance.  With  catarrh 
limited  to  the  descending  colon  scybalae  are  imbedded  in  mucus.  From 
the  sigmoid  flexure  and  rectum  larger  masses  of  mucus,  without  fecal 
matter  or  with  it,  are  expelled.  Pure  lumps  of  mucus,  mixed  or  stained 
with  red  blood  and  without  fecal  matter,  indicate  catarrh  of  the  rectum — 
proctitis. 

(6)  The  stage  of  the  process  of  inflammation  is  diagnosed  by  the  con- 
dition of  the  patient,  the  course  of  the  disease,  and  the  character  of  the 
stools.  As  long  as  there  is  a  pulpy  fecal  diarrhoea,  with  no  blood,  pus, 
or  fragments  of  tissue  and  no  marked  emaciation  or  lever,  and  with  a 
tendency  to  improvement  under  favomble  conditions,  there  is  every  reason 
to  believe  that  there  is  no  ulceration. 

In  follicular  ulceration  the  course  of  the  disease  is  essentially  chronic, 
and  is  marked  by  periods  of  improvement  under  careful  treatment,  with 
exacerbations  and  relapses  from  slight  causes  of  irritation.  There  is  pro- 
gressive emaciation  and  debility,  with  fever  of  hectic  character,  which  is 
worse  in  the  later  stages.  The  abdomen  may  be  retracted.  The  move- 
ments are  frequent  and  liquid,  and  are  without  odor  or  fetid.     They  con- 

* "  II.  Abtheilung,  "  Diagnostische  Bemerkungen  ziir  Localisation  der  Catarrhe,"  Ze/f- 
tchriff/iir  klinisclie  Medlcin,  Berlin,  1882,  iv.  p.  223. 
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(ain  mnciis,  glassy-gray  or  green,  pus-cells  imbedded  in  masses  of 
mucus,  blood  in  small  amount,  but  sometimes  abundant,  and  shreds  of 
the  tissue  of  the  mucous  membrane.  This  last  is  an  important  aid  to 
diagnosis. 

The  higher  the  ulcer  the  less  marked  is  the  diarrhoea.  The  lower  its  situ- 
ation the  greater  is  the  frequency  of  the  stools  and  the  more  liable  are  they 
to  be  accompanied  by  tenesmus  and  to  contain  blood  and  pus.  Toward 
the  last,  ulceration  is  accompanied  by  rapid  emaciation,  fever,  sweats,  a 
feeble  circulation,  a  dry  tongue,  great  thirst,  and  oedema  of  the  feet  and 
ankles.  Death  takes  place  by  gradual  exhaustion,  more  rarely  from  per- 
foration and  peritonitis  or  from  intestinal  hemorrhage.^ 

Duodenal  ulcer  is  with  difficulty  recognized  during  life.^  The  follow- 
ing are  the  symptoms  which  have  preceded  death  from  this  lesion  :  Pro- 
fuse hemorrhage  from  the  bowel,  vomiting  of  food  as  well  as  blood, 
icterus,  dysphagia,  hiccough,  oppression  in  the  epigastrium  after  eating, 
attacks  of  cardialgia  with  tenderness  on  pressure  in  the  riglit  hypochon- 
drium,  and  sudden  death  with  symptoms  of  collapse.  If  these  symptoms 
follow  an  extensive  burn  of  the  skin,  they  are  easily  referred  to  a  duo- 
denal ulcer. 

Tuberculous  ulcers  are  distinguished  from  follicular  ulcers  by  the  his- 
tory of  hereditary  predisposition,  the  existence  of  pulmonary  tuberculosis, 
higher  fever,  and  more  rapid  emaciation  and  debility. 

A  cancerous  ulcer  may  be  the  cause  of  bloody  stools;  it  is  usually 
within  reach  of  the  finger  in  the  rectum ;  the  mass  exercises  pressure 
upon  the  prostate,  and  at  times  occludes  the  bowel,  causing  obstruction. 
The  cachexia  and  rapid  decline  are  not  seen  in  catarrhal  ulceration. 

Prognosis. — Chronic  catarrh  of  the  intestine  is  most  fatal  in  children. 
Among  infants  artificially  fed,  when  the  illness  develops  and  continues 
during  hot  weather,  the  mortality  is  very  great.  Kecovery  in  the  young 
is  rendered  less  probable  if  chronic  diarrhoea  is  associated  with  rickets, 
scrofula,  or  tuberculosis. 

If  the  catarrh  in  adults  is  a  complication  of  some  previously  existing 
constitutional  disease,  as  Bright's  disease  or  scurvy,  or  is  connected  with 
lesions  of  the  liver,  spleen,  heart,  or  lungs,  there  is  less  hope  of  cure.  In 
old  persons  this  disease  has  a  special  gravity. 

The  longer  the  disease  has  lasted  before  treatment  is  begun,  and  the 
longer  it  continues  without  being  influenced  by  treatment,  the  more 
unfavorable  will  be  the  prognosis.  Discouraging  symptoms  are  an 
uninterrupted  loss  of  flesh  and  strength,  lientery,  hectic  fever,  relapses 
notwithstanding  care  in  diet,  and  the  signs  of  ulceration — blood,  pus, 
and  tissue-shreds  in  the  stools,  with  an  odor  of  decomposition. 

Favorable  promises  may  be  based  upon  a  hearty  willingness  of  the 
patient  to  submit  to  the  strictest  regimen  and  to  subordinate  his  life  to 
the  plans  of  treatment,  the  absence  of  other  diseases,  early  improvement 
in  his  general  condition  and  local  symptoms  under  rest  and  diet.    A  com- 

^  NothnJigel,  "  Die  Symptom atologie  der  Darmgeschwure,"  Klinische  Vortrage  Vulk- 
mann,  No.  200,  Aug.  24,  1881. 

2  W.  L.  Loomis,  "  Perforating  Ulcer  of  Duodenum  and  Sudden  Death."  For  two 
years  the  patient  had  suffered  with  dyspepsia  and  epigastric  pain  after  eating,  was  gouty, 
and  had  lost  flesh.  Autopsy:  atheroma  of  arteries,  beginning  cirrhosis  of  kidneys,  walls 
of  stomach  thickened,  perforated  ulcer  one  inch  below  pvh)rus  ( ^fed.  Record  New.  York, 
1879,  vol.  XV.  p.  188;  also  Boston  City  Hospital  Report,  1882,  p.  374). 
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plete  cure  cannot  be  assumed  to  exist  unless  the  patient  has  passed  on<,  or 
more  years  without  a  relapse. 

Treatment. — As  chronic  intestinal  catarrh  is  a  complication  of  so 
many  conditions,  the  prevention  of  it  becomes  a  matter  of  great  import* 
ance  and  of  very  general  application.  All  rules  for  preserving  health — 
temperance  in  eating  and  drinking,  bathing,  exercise,  good  ventilation, 
the  avoidance  of  overwork,  both  mental  and  physical — are  so  many 
means  for  escaping  an  intestinal  catarrh  which  may  present  itself  as  an 
indigestion  with  constipation  or  as  a  diarrhoea. 

The  special  liability  of  infants  and  children,  and  to  a  less  extent  of 
very  old  persons,- and  the  greater  dangers  they  run,  call  for  the  most  care- 
ful selection  of  appropriate  diet  at  these  periods  of  life. 

Where  there  is  hereditary  predisposition,  idiosyncrasy,  chronic  diseases 
of  organs,  or  constitutional  diseases,  an  easily-digested  dietary  should  he 
supplemented  by  precautions  against  chilling  of  the  surface  by  the  wear- 
ing of  flannel  underclothing  and  woollen  socks. 

The  etiology  of  each  case  may  at  once  suggest  a  line  of  treatment. 
Among  the  causes  which  point  to  appropriate  measures  are — the  con- 
tinued presence  in  the  bowel  of  indigestible  or  undigested  food,  constant 
exposure  to  cold  or  to  changes  of  temperature,  chronic  cardiac  disease  and 
portal  congestion  from  any  cause,  chronic  cachexiae,  as  syphilis,  malaria, 
tuberculosis,  or  Bright's  disease,  the  crowding  together  of  individuals  in 
prisons,  asylums,  etc. 

1.  The  mildest  form  of  intestinal  catarrh  characterized  by  intestinal 
indigestion  and  constipation  or  by  the  passage  of  fecal  matter  more  or 
less  solid,  mixed  or  coated  with  mucus,  is  best  treated  by  a  diet  such  as 
is  advised  for  intestinal  indigestion,  bathing  with  friction,  outdoor  life, 
exercise  on  horseback  or  by  walking,  pleasurable  occupations,  and  travel. 
Iron  if  there  is  anjemia,  and  strychnia  if  there  is  a  sluggish  capillary  cir- 
culation, with  C0I4  hands  and  feet,  are  available  and  useful  in  many  cases. 
Massage  and  the  Swedish  movement  treatment  find  useful  application  in 
feeble  men  and  in  women  who  are  not  strong  enough  for  outdoor  exercise. 
To  aid  the  digestion  the  liquor  pancreaticus  as  advised  by  Roberts,  a 
teaspoonful  one  hour  and  a  half  to  two  hours  after  each  meal,  with  ten 
to  twenty  grains  of  the  bicarbonate  of  sodium,  is,  theoretically  at  least, 
to  be  warmly  recommended.  The  Rockbridge  alum  water,  a  small  glaf 
three  times  daily  between  meals,  has  astringency  enough  for  the  hyper-j 
senile  membrane  and  is  of  good  service  without  increasing  constipation. 

Purgatives  should  be  avoided  as  much  as  possible.  An  enema  of  cool 
water,  not  more  than  a  tumblerful,  taken  each  morning  after  breakfast 
if  persevered  in,  may  do  all  that  is  needed  in  this  direction.  If  it  faih 
to  empty  the  bowel  completely,  a  larger  enema  of  warm  water — one  pint" 
— holding  in  solution  sulphate  of  zinc  or  alum  in  the  strength  of  one 
grain  to  three  or  four  ounces,  can  be  thrown  high  up  w  ith  a  rubber  tube 
once  daily.  This  acts  upon  the  mucous  surface,  constringes  mildly  the 
congested  vessels,  and  when  expelled  brings  away  the  retained  fecal 
matter.  These  astringent  rectal  injections  offer  promise  of  cure  in  many 
obstinate  cases  where  the  colon  is  chiefly  the  seat  of  disease.  Bella- 
donna is  advised  for  cases  of  this  kind  in  combination  with  strychnia 
for  the  constipation.  Mild  laxatives  are  often  necessary.  Bedford  min- 
eral water,  Hunyadi  water,  or  other  salines  and  the  less  active  vegetable 
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cathartics,  can  be  given  alternately.  Ipecacuanha  has  had  quite  a  repu- 
tation in  combination  with  purgatives  in  intestinal  catarrh.  Aloin  pills 
empty  the  bowel  without  much  attendant  irritation. 

2.  The  form  of  catarrh  which  shows  itself  in  a  tendency  to  diarrhoea 
from  indiscretions  in  diet  or  from  exposure  to  cold  must  receive  prophy- 
lactic treatment.  Especially  in  this  form  is  it  important  to  improve  the 
activity  of  the  skin  by  bathing  and  friction,  and  to  lead  a  temperate  life 
iu  all  things,  regulating  tlie  diet  according  to  the  rules  already  stated. 
Tonics  are  called  for  in  such  cases.  Fowler's  solution  of  arsenic  (one  drop 
before  each  meal,  Ringer),  the  potassio-tartrate  or  the  tincture  of  the  chlo- 
ride of  iron,  dilute  sulphuric  acid,  nitro-muriatic  or  hydrochloric  acid,  are 
efficient  in  improving  digestive  activity  or  in  opposing  the  anaemia  which 
is  nearly  always  present.  Quinia  is  indicated  in  malarial  anaemia  with  a 
disposition  to  loose  bowels.  Quassia  or  other  vegetable  bitters  can  be 
given  if  the  appetite  is  languid ;  the  bitters  are,  as  a  rule,  of  little  benefit, 
and  may  do  harm  if  diarrhoea  exists.  Strychnia  with  quassia  or  columbo 
stimulates  the  appetite  and  the  gastric  digestion.  When  intercurrent 
attacks  of  diarrhoea  come  on  with  coated  tongue,  flatulence,  distress  about 
the  umbilicus  after  eating,  bismuth  given  on  an  empty  stomach  in  full 
doses  is  serviceable.  Small  doses  of  morphia  or  of  opium  in  some  form 
can  be  added  to  the  bismuth  if  there  is  much  pain  or  when  the  stools  are 
frequent. 

In  this  and  in  other  forms  of  intestinal  catarrh  mineral  waters  are 
profitably  employed.  They  are  best  taken  at  their  sources ;  and  here, 
as  in  the  case  of  sea-bathing,  the  benefit  is  largely  due  to  the  change  of 
air  and  scene  and  to  the  more  simple  mode  of  life.  Any  of  the  watering- 
places  where  alkaline-saline  waters  or  ferruginous  waters  are  found  may 
be  of  benefit.  A  trip  to  Europe  and  a  stay  at'  Carlsbad  will  break  up 
many  an  obstinate  case  of  chronic  abdominal  disorder ;  but  other  bene- 
ficial waters  in  Europe  are  Tarosp,  Rohitsch,  Marienbad,  Kissengen,  and 
Plombieres. 

In  this  country  the  comfort  and  conveniences  of  the  summer  hotels  and 
climate  are  as  much  to  be  considered  as  the  chemical  composition  of  the 
waters.  For  milder  forms  of  catarrh  with  constipation  a  season  at  Sara- 
toga, with  a  life  of  temperance  there,  is  a  wise  procedure.  Bedford 
Springs,  Pa.,  offer  the  same  advantages  in  part,  but  the  waters  are  best 
suited  to  catarrh  with  constipation.  Many  of  the  Virginia  springs  bene- 
fit health-seekers  who  do  not  place  too  much  reliance  upon  the  virtues  of 
the  waters,  and  who  trust  to  the  value  of  pure  air,  exercise,  diversion, 
and  rest. 

3.  All  plans  of  treatment  for  the  more  severe  form  of  catarrh  with 
chronic  diarrhoea  (follicular  enteritis)  must  be  based  upon  a  knowledge 
of  the  lesions.  Bearing  in  mind  the  alterations  in  the  mucous  and  sub- 
mucous tissues,  it  is  clear  that  no  treatment  can  be  successful  which  is 
not  carried  out  with  the  most  careful  attention  to  details,  and  which  is 
not  continued  for  some  time  after  all  the  symptoms  of  tlie  disease  have 
ceased.  The  complete  resolution  of  hypertrophied  glandular  tissue,  the 
scattering  of  cell-accumulations,  and  the  healing  of  ulcers  can  only  be 
secured  in  this  way.  It  is  best  to  present  the  whole  case  before  the 
patient,  so  as  to  enlist  in  the  task  his  intelligent  co-operation. 

Directions  for  the  guidance  of  cases  of  this  kind  must  include  every 
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detail  of  the  patient's  life.  The  question  of  residence  is  of  importance  to 
begin  with.  A  cool  and  dry  climate  is  better  than  a  wet  and  warm  one, 
and  where  other  means  fail  change  of  climate  is  sometimes  the  only  cure. 
A  sea- voyage,  a  residence  in  a  mountain-region,  will  oftentimes  promptly 
and  effectually  cure  an  obstinate  diarrhoea.  House-drainage  and  ventila- 
tion should  be  examined  into  and  improved.  The  occujxition  may  have 
developed  the  disease;  in  overwork  may  lie  the  origin  and  the  cause  of 
its  continuance.  Rest  from  work  is  therefore  in  some  instances  the  one 
thing  needed.  In  all  cases  the  energies  and  the  brain  should  not  be  over- 
taxed. The  bath  to  keep  the  skin  active  can  be  combined  with  friction. 
The  hot  bath,  as  hot  as  can  be  borne,  is  the  best.  It  is  a  stimulant,  not 
a  depressant,  as  is  the  tepid  bath,  and  it  is  safer  than  the  cold  bath. 

The  cold  sitz  bath  or  the  application  of  cold  compresses  diminishes 
abdominal  pletlwra,  and  is  wisely  advised  in  strong  persons  Avho  are  not 
depressed  or  chilled  by  external  cold.  Sea-bathing  is  another  hydro- 
therapeutic  measure  which  is  of  unquestioned  advantage  in  all  forms  of 
intestinal  catarrh. 

Permanent  baths  have  been  found  very  serviceable  in  many  chronic 
diseases,  and  there  are  many  reasons  for  advising  them  in  obstinate  diar- 
rhoeas. There  can  be  no  better  means  for  bringing  to  bear  a  strong  and 
continued  influence  upon  the  intestinal  mucous  membrane.  The  patient 
should  be  kept  in  the  warm  bath  for  one,  two,  or  three  weeks,  according 
to  his  strength  and  the  effect  upon  the  disease.  Systematic  hot  bathing 
under  the  direction  of  a  physician  at  Richfield,  Sharon,  the  Hot  Springs 
of  Virginia  or  Arkansas,  is  an  invaluable  aid. 

Rest  in  the  recumbent  position  for  cases  where  the  symptoms  indicate 
marked  tissue-alteration  is  very  often  the  most  important  part  of  the 
treatment.  Rest  and  diet  are  alone  necessary  to  cure  many  cases,  and 
without  these  combined  means  relief  is  often  impossible.  The  rest  should 
be  absolute,  the  patient  using  a  bed-pan  and  lying  down  all  the  time. 
The  contraindications  for  this  method  are  a  slight  diarrhoea  which  yields 
to  other  treatment,  and  loss  of  strength  and  appetite  from  the  deprivation 
of  air  and  exercise. 

If  rest  is  not  advisable,  or  does  no  good  after  a  fair  trial  of  two  to  four 
weeks,  outdoor  life  in  fair  weather  by  driving  or  Aval  king  slowly  can  be 
suggested.  A  long  drive  will  bring  back  a  diarrhoea  which  lias  taken 
many  weeks  to  relieve. 

The  rules  for  diet  must  be  clearly  given  and  strictly  enforced.  An 
exclusive  milk  diet  should  have  a  trial  in  every  case.  Skimmed  milk 
can  be  taken  in  larger  quantities  and  with  less  repulsion,  and  is  therefore 
to  be  preferred.  The  exclusive  milk  diet  can  be  varied  with  buttermilk, 
koumiss,  or  wine-whey;  and  fruit-juices^  as  orange-juice,  lime-juice,  or 
tamarind-water,  please  the  patient  without  doing  harm.  In  the  case  of 
adults  as  well  as  children  the  milk  is  made  more  digestible  by  diluting  it 
with  barley-  or  rice-water  or  by  adding  transformed  farinaceous  food  to 
milk  in  the  form  of  Mellin's  food  and  other  foods  of  this  class. 

Animal  broths,  as  chicken-soup  and  beef-tea,  are  well  digested  if 
proi)erly  made  and  given  in  small  quantities.  Raw  meat  scraped,  beef 
or  mutton  rare  and  thoroughly  masticated,  the  breast  of  poultry,  game, 
broiled  fish,  raw  oysters,  raw  or  very  slightly  boiled  e^gs,  or  sweetbread, 
are  foods  from  wJuch  selection  can  be  made  to  add  variety  to  the  dietary. 
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Saccharine,  starchy,  and  fatty  foods  are  to  be  given  as  little  as  possible. 
Vegetables  may  be  added  to  the  list  as  the  condition  improves.  Rice  and 
tine  hominy  (grits)  are  to  be  thought  of  first,  as  being  easily  digested  and 
nourishing.  Good  wine  in  moderation  is  not  hurtful;  the  red  wines 
diluted  with  water  are  the  best,  but  good  port,  tokay,  and  whiskey  well 
diluted  find  application  in  particular  cases. 

Whatever  food  be  given,  it  should  be  taken  in  the  quantities  and  at 
hours  prescribed  by  the  physician,  who  by  careful  inspection  of  the  stools 
judges  of  the  necessity  of  changes  in  his  regulations  and  of  the  success  of 
his  treatment. 

The  further  treatment  of  chronic  diarrhoea  has  for  its  object  by  the  aid 
of  drugs  to  change  the  anatomical  state  of  the  mucous  membrane.  Man- 
ifestly, the  choice  depends  upon  the  state  of  this  tissue.  In  the  earlier 
stages  the  increased  vascularity  and  hypersecretion  call  for  mild  astrin- 
gents or  for  medicines  which  are  believed  empirically  to  oppose  these 
conditions.  When  drugs  can  be  dispensed  with,  it  is  better  to  do  so; 
they  should  always  be  made  subordinate  to  the  careful  regimen  already 
described. 

Bismuth  in  large  doses  (ten  to  thirty  grains)  is  a  safe  and  efficacious 
remedy  in  this  stage.  Nitrate  of  silver  in  pill  form  (one-sixth  to 
one-fourth  of  a  grain)  has  the  endorsement  of  Wm.  Pepper  and  many 
other  practitioners.  It  should  be  continued  for  two  or  three  Aveeks  at 
least,  but  it  may  be  given  in  small  doses  during  several  months,  with 
intermissions,  without  danger  of  silver  staining.^ 

A  routine  administration  of  any  drug  or  class  of  drugs  is  reprehensi- 
ble, and  from  the  numerous  remedies  which  are  advocated  in  chronic 
diarrhoea  selection  can  be  made  for  trial  in  the  course  of  intractable  cases. 
The  list  would  include  sulphate  of  copper  (one-fourth  to  one-half  a  grain), 
the  liquid  preparations  of  iron  (liquor  ferri  uitratis,  tinct.  ferri  chloridi), 
dilute  nitric  and  sulphuric  acids,  gallic  acid  and  other  vegetable  astrin- 
gents, oxide  or  sulphate  of  zinc,  alum,  precipitated  phosphate  of  calcium, 
salicin,  corrosive  sublimate  (y^  gr.  every  hour),  the  Indian  bael-fruit,  etc. 
No  remedy  should  be  abandoned  until  it  has  been  continuously  given  for 
one  or  more  weeks. 

The  Rockbridge  (Ya.)  alum  water  is  markedly  astringent,  is  not 
unpleasant,  and  may  be  used  as  a  substitute  for  water  with  advantage. 
In  fact,  there  is  no  better  way  of  introducing  in  quantity  a  mild  astrin- 
gent into  the  intestine  than  by  the  drinking  of  this  water. 

Cold-water  rectal  irrigation  has  a  sedative  and  astringent  influence,  and 
when  properly  used  is  of  great  advantage  to  both  children  and  adults.^ 
The  patient  should  be  placed  in  the  proper  position,  and  the  Avater  made 
to  enter  the  rectum  as  high  up  as  possible.  The  number  of  stools  les- 
sens almost  immediately  after  this  treatment,  peristalsis  being  inhibited 
thereby. 

To  the  water  used  in  irrigation  astringents  may  be  added  in  small 
doses.  Sulphate  of  zinc,  sugar  of  lead,  or  alum  may  be  given  in  this 
way  in  the  strength  of  one  grain  to  four  or  six  ounces  of  water.     This 

^  A  case  is  recorded  of  silver  staining  of  the  skin  after  four  weeks'  administration 
(Woodward,  op.  cit.,  p.  780). 

2  A  long  rectal  rubber  tube,  such  as  advised  by  Surgeon-General  Wales,  U.  S.  N.,  serves 
this  purpose  well. 
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method  of  treatment  promises  more  and  is  more  rational  than  the  internal 
administration  of  drugs. 

Opium  and  its  preparations  should  be  avoided  except  to  control  fre- 
quent or  watery  discharges  or  to  relieve  pain,  but  it  is  not  often  that  this 
is  called  for  if  wiser  measures  are  first  employed.  Any  of  the  remedies 
spoken  of  may  be  given  in  the  form  of  suppositories  with  greater  advan- 
tage often  than  by  the  mouth. 

In  that  more  severe  class  of  cases  called  follicular  ulceration,  in  which 
the  follicles  are  known  to  be  ulcerated  from  a  prolongation  of  the  illness, 
the  obstinacy  of  the  diarrhoea,  the  character  of  the  discharges,  and  the 
eifect  upon  the  general  health,  other  measures  are  to  be  adopted.  The 
diet  should  be  most  strictly  regulated  and  the  digestive  power  of  the 
])atieut  carefully  studied.  Cod-liver  oil  is  added  with  advantage  to  other 
foods  if  there  is  a  lack  of  nutrition.  Aids  to  gastric  digestion  are  called 
for. 

The  intestinal  lesion  is  to  be  reached  through  the  stomach  or  the  rec- 
tum. Nitrate  of  silver  in  small  doses  is  more  especially  applicable,  and 
is  to  be  preferred  to  all  other  drugs  in  this  stage.  It  is  to  be  given  in 
small  doses  and  for  several  weeks. 

Turj)entine  and  copaiba  have  something  in  their  favor  in  ulceration. 
Ergot  has  been  suggested,  and  where  there  is  much  hemorrhage  from  the 
bowel  may  be  prescribed. 

Irrigations  with  solutions  of  nitrate  of  silver  seem  to  be  a  direct  and 
certain  remedy  in  cases  where  ulceration  has  existed  for  a  long  time. 
Two  and  a  half  to  three  pints  of  distilled  water,  holding  in  solution  five 
grains  of  nitrate  of  silver,  should  be  thrown  up  the  rectum  as  high  as 
possible  with  a  rubber  tube ;  the  effort  should  be  made  to  secure  imme- 
diate exit  to  the'  fluid.  This  procedure  is  to  be  repeated  after  the  bowels 
are  moved — once  every  day  or  every  other  day  if  the  rectum  becomes 
irritable.^ 

*  See  case  reported  by  the  writer  to  the  Medical  Society  of  the  Disi  rict  of  Columbia, 
aiid  published  in  the  Maryland  Medical  Journal,  March  15,  1883,  p.  562 


CHOLERA  MORBUS. 

By  W.  W.  JOHNSTON,  M.  D. 


Synonyms. — Cholera  nostras,  Sporadic  cholera,  European  or  English 
cholera,  Spasmodic  cholera,  Cholera  biliosa,  Passio  cholerica,  Cholerhagia, 
Trousse-galant,  Die  Gallenruhr,  Brechruhr. 

Definition.— An  affection  of  the  gastro-intestinal  mucous  membrane 
characterized  by  violent  abdominal  pain,  nausea,  and  sudden,  violent,  and 
incessant  vomiting,  and  by  purging  of  a  watery  fluid  containing  little 
albumen  and  bile ;  attended  with  spasms  of  the  muscles  of  the  abdomen 
and  extremities,  a  pinched  and  sunken  countenance,  pallor,  cyanosis,  and 
coldness  of  the  surface  of  the  body ;  a  feeble  and  rapid  pulse,  oppressed 
respiration,  and  great  restlessness ;  dryness  of  the  tongue,  great  thirst, 
and  diminished  or  suppressed  urinary  secretion  and  a  state  approaching 
collapse,  which  may  rarely  prove  fatal,  but  is,  as  a  rule,  followed  by 
reaction. 

History. — The  term  cholera  has  been  in  use  since  the  time  of  Hip- 
pocrates, but  he  confounded  with  it  every  disease  which  seemed  to  him 
to  come  from  acridity  or  corruption  of  humors,  as  colics  and  meteorism 
with  constipation.^  He  well  described  cholera  morbus  in  saying  that  "  it 
is  a  disease  which  appears  in  summer,  due  to  imprudence  in  eating,  at  the 
same  time  as  intermittent  fever."  ^  If  Celsus  be  correct  in  deriving  the 
name  from  yp'kf}^  "  bile,"  and  pkio^  "  I  flow,"  it  is  more  applicable  to  the 
disease  now  under  consideration  than  to  the  Asiatic  disease,  as  it  is  the 
bile  which  is  absent  in  the  colorless  rice-Avater  discharges  of  Asiatic  chol- 
era.- Trallian  and  Ruysch,  however,  ascribe  it  to  yolrjpaj  the  rain-gutter 
of  a  house. 

In  the  Old  Testament  mention  is  made  of  a  disease  resembling  cholera 
morbus.^  Its  true  pathogeny  was  known  to  Galen,  and  it  was  accurately 
described  by  Celsus,*  and  Aretseus^  mentions  the  nature  of  the  discharges 
and  its  frequency  among  young  people  and  children. 

The  first  mention  of  epidemics  was  in  the  sixteenth  century.  Various 
epidemics  in  1695,  1717,  and  1718  in  Germany  were  probably  cholera 
morbus.  Forestus^  reports  seven  observations  from  1559  to  1565  of 
attacks   due  to  indigestible  food  or  drastic  medicines.     F.  Hoffman,^ 

^Append,  au  Traile  du  reg.  les  Maladies  aigues,  19,  ii.  p.  495,  ed.  Littr^. 

^Epidemies,  lib.  v.,  ed.  Lilt  re,  71,  p.  247. 

'  //is/.  Med.  des  Maladies  epidemiques,  Paris,  1825. 

*  Lib.  iv.  cap.  2.  "  Lib,  ii.  cap.  5. 

•  Opera  Ovinia,  Rothomagi,  1G33,  "  De  stomachi  affectibus,"  lib.  xxviii. 
^  Medicina  raiionalis  systemica,  t.  iv.  pt.  3,  1734. 
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J.  Frank/  and  L.  Riviere  speak  of  the  benignity  of  the  disease  as 
contrasting  it  with  its  apparently  dangerous  symptoms. 

Sydenham's  ^  description  of  the  epidemics  in  England  in  1669-72  is 
the  earliest  account  of  the  disease  in  modern  literature,  and  it  was  he 
Nv^lio  gave  it  the  name  cholera  morbus. 

Nature. — There  prevails  at  the  present  time  a  great  diversity  of 
opinion  in  regard  to  its  nature ;  the  Avant  of  uniformity  in  the  appear- 
ances presented  by  post-mortem  examinations  may  in  some  measure 
account  for  this.  The  present  state  of  our  knowledge,  derived  both 
from  pathological  anatomy  and  a  study  of  the  symptoms,  will  not  war- 
rant a  positive  opinion  in  regard  to  it. 

Niemeyer,^  in  common  with  most  German  and  some  French  authors, 
considers  cholera  morbus  to  be  a  variety  of  gastro-intestinal  catarrh. 
Leube^  thinks  it  a  variety  of  gastric  catarrh  with  simultaneous  inflam- 
mation of  the  intestines  and  running  a  peculiar  course.  It  is  certainly 
not  identical  with  the  specific  Asiatic  disease,  although  in  some  cases  the 
symptoms  and  morbid  anatomy  are  exactly  similar,  and  any  differenti- 
ation is  impossible.  By  some  it  is  believed  that  cholera  morbus  is 
due  to  surviving  germs  implanted  by  previous  epidemics  of  Asiatic 
cholera. 

The  slio:ht  chano-es  found  in  some  fatal  cases  would  lead  to  the  belief 
that  the  effect  of  the  exciting-  cause  is  somethino;  more  than  a  mechanical 
irritation  of  the  gastro-intestinal  mucous  membrane. 

The  sudden  onset,  rapid  development  of  symptoms,  and  dangerous 
collapse  justify  the  theory  that  there  must  be  some  previous  change  in 
the  individual  or  some  peculiar  result  of  food-decomposition.  The  ner- 
vous system  may  be  so  enfeebled  by  prolonged  heat  that  an  irritant 
quickly  destroys  its  equilibrium  and  brings  about  vaso-motor  paralysis 
of  the  intestinal  vessels  and  abundant  serum  transudation.  Or  the  irri- 
tation may  be  specific,  depending  upon  the  development  of  poison  germs 
in  food  which  has  been  subjected  to  heat  influences.  There  is  a  close 
relationship  between  cholera  morbus  and  cholera  infantum  in  their  eti- 
ology, symptoms,  and  pathology. 

Etiology. — Predisposing  Causes. — The  disease  is  more  common  in 
the  tropics,  but  is  not  confined  to  any  climate.  In 'temperate  latitudes 
it  is  more  likely  to  occur  in  July  and  August,  when  the  variation  of 
temperature  between  day  and  night  is  great,  although  the  other  months 
of  summer  and  autumn  are  not  entirely  exempt.  It  is  said  to  be  more 
frequent  and  fatal  in  Southern  Europe  than  in  the  northern  and  temper- 
ate climates.  In  periods  immediately  preceding  and  following  epidemics 
of  Asiatic  cholera  many  persons  are  attacked,  although  there  is  great  lia- 
bility to  errors  in  diagnosis  at  these  times. 

It  occurs  more  frequently  in  youth  and  adolescence  than  in  advanced 
life,  and  males  seem  to  be  more  liable  to  attacks  than  females,  but  differ- 
ence in  occupation  may  assist  in  this  predisposition.  Persons  endowed 
with  an  extreme  sensibility  of  the  nervous  system  and  who  are  subjecl 
to  frequent  attacks  of  intestinal  catarrh  are  much  more  liable  to  the  dis- 
ease.    The  exlKuistiou  of  the  nervous  system  by  heat,  which  is  the  prob- 

*  Praxeo8  medicre  univentas  prcecepta,  Leipzig,  1826,  p.  43. 

'  Sydenham  Soc.  e<iition,  vol.  i.  p.  168.  '  Pracl.  Med.,  1879,  vol.  i.  p.  4S0. 

*  Ziernsaen's  Cyclop<£dia,  New  York,  1876,  vol.  vii.  p.  146. 
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able  explanation  of  the  phenomena  of  cholera  infantum,  has  no  doubt 
much  to  do  with  the  development  of  cholera  morbus.  JNEental  anxiety 
or  overwork  in  summer  increases  this  nerve-exhaustion  and  renders 
the  termini  of  nerves  and  the  centres  very  susceptible  to  peculiar 
irritation. 

Exciting  Causes. — It  is  probable  that  the  cause  of  most  attacks  is  a 
septic  material  generated  in  the  fermentation  and  decomposition  of  food. 
This  poison  acts  as  an  irritant  upon  the  gastric  and  intestinal  nerves  and 
gives  rise  to  excessive  peristaltic  mcA^ements  and  vomiting.  Hence  the 
quality  of  the  food  is  an  element  of  more  importance  in  the  causation 
than  the  mere  quantity  ingested ;  and  herein  may  reside  the  chief  differ- 
ence between  cholera  morbus  and  Asiatic  cholera,  the  latter  being  due*  to 
a  sj>ecific,  imported,  or  acclimated  poison  which  invariably  produces  the 
same  specific  form  in  those  exposed  to  its  action.^  Unripe  fruits,  partially 
cooked  or  decaying  meats  and  vegetables,  shellfish  and  fish  some  time 
from  the  water,  may  produce  the  disease  in  those  predisposed  to  it.  The 
intemperate  use  of  ice-water  and  other  cold  drinks  after  a  full  meal  or 
when  the  body  is  exhausted  by  heat  and  fatigue,  exposure  to  showers  at 
the  close  of  a  hot  day,  or  passing  from  a  heated  room  into  damp  cellars 
and  outbuildings,  are  frequent  exciting  causes. 

At  times  there  exists  a  certain  condition  of  inactivity  of  the  digestive 
organs  when  the  gastric  juice  is  not  secreted  in  sufficient  quantity,  and* 
perfectly  sound  food  may  undergo  fermentation  and  set  up  an  attack. 

The  oifensive  exhalation  from  a  filthy  alley  which  had  been  recently 
cleaned  was  the  exciting  cause  of  a  fatal  epidemic  in  a  London  school,^ 
and  Levier  recounts  an  epidemic  caused  by  the  drinking-water  during 
the  winter  in  Berne.^ 

Nervous  disturbance  from  other  diseases  may  act  as  a  cause.  Leube 
reports  a  case  of  intermittent  fever  which  was  folloAved  by  an  annual 
attack  of  cholera  morbus  preceded  by  febrile  symptoms.* 

Malaria,  sewer-gas,  and  sudden  and  powerful  mental  emotions  are 
credited  with  the  causation  of  some  attacks. 

Pathological  Axatomy. — In  a  few  cases  an  examination  of  the 
body  has  revealed  no  phenomena  sufficient  to  account  for  the  symptoms, 
even  when  they  have  been  the  most  severe  during  life.  In  these  cases 
either  the  inflammation  has  not  passed  the  first  stage  of  development  and 
the  resulting  hypersemia  has  disappeared  after  death,  or  the  irritation  of 
the  gastro-intestinal  nerves  has  been  sufficiently  intense  to  cause  death 
before  the  alimentary  tract  has  undergone  any  consequent  structural 
change. 

Usually,  however,  there  are  evidences  of  a  general,  gastro-intestinal 
catarrh  :  the  mucous  membrane  is  congested  throughout  and  denuded  of 
epithelium.  The  solitary  glands  are  enlarged  and  Peyer's  patches  swollen 
and  prominent.  The  blood  is  thickened  and  dark  in  color,  and  the  serous 
membranes  dry,  sticky,  and  covered  with  desquamated  epithelium.  Indeed, 
the  appearances  may  be  identical  with  those  observed  in  true  Asiatic  chol- 

^  "  Bias  the  pugilist,  naturally  a  great  eater,  had  a  sudden  choleraic  attack  after  having 
eaten  of  succulent  food"  (Hippocrates,  lib.  v.  p.  247,  ed.  littre). 

*  Lond.  Med.  and  Surg.  Gaz.,  1829,  iv.  p.  375. 
^  Schweiz.  Zeitxchr.  f.  Heilk.,  iii.,  1864,  p.  140. 

*  Leube,  Ziemssen,  1876,  vol.  vii.  p.  148. 
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era.  The  kidneys  are  congested,  sometimes  enlarged,  and  the  tubules 
devoid  of  epithelium.  In  protracted  cases  the  general  muscular  system 
shows  a  beginning  of  granular  degeneration. 

In  no  case,  however,  can  a  positive  diagnosis  between  Asiatic  cholera 
and  cholera  morbus  be  made  from  post-mortem  appearances. 

Symptoms. — The  attack  is  usually  sudden  in  its  onset,  but  in  some 
casc-s  is  preceded  by  nausea,  thirst,  loss  of  appetite,  and  slight  general 
distress  for  some  hours,  or  it  may  come  on  in  the  course  of  some  gastro- 
intestinal disturbance.  Frequently  it  is  developed  during  sleep,  partic- 
ularly after  midnight,  the  patient  being  aroused  by  a  feeling  of  pressure 
at  the  pit  of  the  stomach,  which  is  followed  by  nausea  and  violent  and 
incessant  vomiting  with  intense  pain,  the  contents  of  the  stomach  being 
ejected  with  great  force. 

The  matters  first  vomited  consist  mainly  of  the  food  last  eaten,  little 
altered  or  mixed  with  gastric  mucus  and  tinged  with  bile.  In  a  certain 
proportion  of  cases  the  amount  of  bile  is  increased,  although  it  is  diffi- 
cult to  judge  of  the  relative  proportion  by  the  color  and  taste  of  the 
vomited  liquid.  The  general  belief  that  the  liver  is  implicated  and  the 
bile  secreted  in  morbid  quantity  rests  upon  conjecture  alone,  and  has  no 
solid  basis.  After  a  time  only  yellow,  brown,  or  greenish  nuicus,  with 
more  or  less  bile,  is  ejected,  and  in  protracted  cases  hiccough  is  most 
distressing. 

Following  the  vomiting  or  at  the  same  time  with  it  purging  comes  on, 
and  it  is  usually  preceded  by  borborygmi.  In  rare  cases  there  is  no  vom- 
iting, but  only  intense  pain  in  the  bowels  and  copious  alvine  discharges 
from  the  beojinnin<r  to  the  end  of  the  attack.  The  stools  in  the  beo^in- 
ning  are  normal  in  color,  but  soon  become  pulpy  or  semi-fluid.  As  they 
increase  in  quantity  they  become  watery,  consisting  of  blood-serum  with 
mucas,  cast-off  epithelium  and  pus-cells,  and  are  nearly  odorless,  and 
sometimes  resemble  very  closely  the  discharges  of  Asiatic  cholera,  but 
almost  invariably  retain  the  yellow  or  green  color  of  the  bile.  Colorless 
rice-water  discharges  are  observed  in  undoubted  cases  of  cholera  morbus 
outside  of  any  epidemic  influence.  The  discharges  are  acrid  and  irritat- 
ing, and  the  neighboring  parts  become  red  and  excoriated. 

At  the  same  time  there  is  intense  burning  or  tearing  pain  in  the  abdo- 
men, generally  centring  at  the  umbilicus,  great  thirst  and  painful  contrac- 
tions of  the  muscles  of  the  abdomen  and  extremities,  particularly  in  the 
calves  of  the  legs,  and  of  the  flexors  of  the  thighs,  forearms,  fingers,  and 
toes.  In  the  beginning  there  may  be  tympanites,  but  this  soon  disappears, 
and  the  abdomen  becomes  retracted  and  the  muscles  drawn  up  into  knots. 
The  cramps  usually  come  on  after  each  act  of  vomiting  and  purging,  but 
they  may  appear  spontaneously.  Abdominal  tenderness  is  either  wanting 
or  slight.  As  the  transudation  continues  the  thirst  becomes  intense,  the 
tongue  cold,  dry,  and  coated,  and  the  tissues  shrivelled  from  loss  of 
water.  The  skin  is  cold,  clammy,  or  covered  with  a  viscid  sweat,  and 
the  surface  of  the  body  is  cyanosed,  violet,  or  in  the  extremities  it  may 
have  a  marbled  appaarance.  The  nose  is  pointed,  tlie  eyes  dark  and 
sunken,  and  there  is  a  general  appearance  of  collapse. 

The  mind  may  be  clear  throughout,  but  in  protracted  cases  there  is 
great  nervous  prostration.  The  patient  becomes  dull  and  lethargic,  pass- 
ing into  stupor  after  great  restlessness  and  jactitation.     The  voice  is  faint 


FEOGEESS  AND  TEEMINATION.— DIAGNOSIS.  723 

or  w-hisperiDg,  the  breath  cold,  and  the  respiration  sighing.  The  pulse 
in  the  beginning  may  be  depressed,  but  soon  becomes  rapid  and  often 
imperceptible,  and  there  is  great  prsecordial  anxiety. 

As  the  blood  becomes  thickened  the  urine  is  highly  colored,  small  in 
quantity,  and  it  may  be  suppressed.  An  examination  shows  traces  of 
albumen,  casts  and  desquamated  epithelium,  and  a  decrease  in  the  amount 
of  urea  and  salts.  In  the  last  stages  there  may  be  a  slight  rise  in  tem- 
perature, but  it  has  no  definite  course  and  it  is  usually  absent.  In  collapse 
the  temperature  of  the  surface  of  the  body  sinks  below  normal,  but  the 
temperature  of  the  interior  may  rise  as  high  as  101°  or  102°  F.,  as  shown 
by  the  thermometer  in  the  rectum  or  vagina.^ 

Progress  and  Termination. — But,  fortunately,  the  course  of  the 
disease  tends  toward  recovery  in  the  large  majority  of  cases.  The  dis- 
charges gradually  decrease  in  quantity,  the  intervals  are  longer,  the 
appearance  becomes  more  natural,  and  a  profuse  perspiration  is  followed 
by  a  refreshing  sleep.  The  surface  becomes  warmer,  the  pulse  slower 
and  more  full,  and  the  skin  regains  its  normal  color.  ^ 

If  the  case  has  been  a  severe  one  or  if  it  occurs  in  a  person  much 
enfeebled  by  disease,  it  pursues  a  different  course.  The  discharges 
become  almost  uninterrupted,  and  at  last  are  passed  involuntarily.  The 
cramps  are  almost  continuous  or  are  convulsive,  the  pulse  grows  rapidly 
weaker  and  is  finally  lost,  coma  succeeds  stupor,  and  death  follows  in 
collapse. 

The  duration  of  the  disease  varies  from  a  few  hours  to  two  or  three 
days ;  death  has  occurred  within  twelve  hours. 

Recovery  is  generally  complete  after  a  few  hours ;  and  this  rapid 
return  to  the  normal  condition  shows  that  there  have  been  no  textural 
change  of  organs.  Sometimes  great  emaciation,  'irritability  of  the 
stomach,  and  slight  diarrhoea  persist  for  a  few  days,  or  symptoms  of  a 
general  gastro-enteritis  may  supervene. 

Diagnosis. — In  making  the  diagnosis  of  cholera  morbus  it  is  neces- 
sary to  carefully  differentiate  it  from  epidemic  cholera  and  the  effects 
produced  by  irritant  poisons,  such^  as  the  metallic  salts,  poisonous  fungi, 
etc. 

Occurring  during  an  epidemic  of  Asiatic  cholera,  it  is  not  possible  to 
make  a  diagnosis,  as  the  symptoms  of  cholera  morbus  and  of  mild  cases 
of  the  Asiatic  disease  are  identical.  From  severe  cases  it  is  to  be  distin- 
guished by  the  absence  of  antecedent  diarrhoea,  by  the  presence  of  bile  in 
the  vomited  matters,  and  by  the  color  and  fecal  odor  of  the  stools.  The 
nausea  and  abdominal  pain  are  more  marked,  while  the  dyspnoea,  cyanosis, 
and  shrunken  condition  of  the  skin  are  less  marked.  The  mortality  of 
cholera  morbus  is  slight,  whilst  about  one-half  of  those  attacked  with 
epidemic  cholera  die. 

In  irritant  poisoning  the  vomiting  follows  quickly  after  the  ingestion 
of  a  meal  or  poisonous  matter ;  it  continues  for  some  time  before  purging 
begins,  and  is  out  of  all  proportion  to  the  diarrhoea.  The  vomited  matters 
contain  blood  and  mucus  and  are  never  serous  in  character.  Corrosive 
poisons  may  cause  redness,  charring,  or  ulceration  of  the  mouth  and 
throat  and  a  burning  sensation  in  the  stomach.  The  pain  over  the 
stomach  is  more  constant  and  severe,  particularly  in  the  intervals  of 
*  London  Hosp.  Eeports,  1856,  vol.  iii.  p.  457. 
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vomiting,  and  there  may  be  abdominal  tenderness  and  bloody  discharges. 
The  expression  is  more  anxious  and  the  pulse  rapid  and  weak. 

Elaterium  and  tartar  emetic  will  bring  on  vomiting  and  purging  which 
resemble  the  symptoms  of  cholera  morbus.  Choleriform  attacks  due 
to  uraemia  simulate  cholera  morbus.  The  distinction  is  to  be  made  by 
the  previous  history — pain  and  purging  being  relatively  less  prominent 
in  uraemia — by  the  presence  of  albumen  and  casts  in  the  urine,  and  by  the 
early  tendency  to  coma.  . 

Acute  peritonitis,  attended  by  copious  vomiting  and  purging,  has  been 
mistaken  for  cholera  morbus,  and  the  true  nature  of  the  affection  only 
revealed  by  the  autopsy. 

Prognosis. — Ar  a  rule,  cholera  morbus  occurring  in  persons  othenvise! 
healthy  ends  favorably  in  a  few  hours.  Cases  of  secondary  fever,  with^ 
gastro-intestinal  catarrh,  may  prolong  the  attack  from  a  few  days  to  two^ 
weeks.  Should  treatment  have  no  effect  in  lessening  the  vomiting  anc 
purging,  and  should  the  evidences  of  heart-failure  become  apparent,  aj 
fatal  result  may  be  feared.  Death  has  occurred  within  twelve  houi 
and  the  mortality  is  3  per  cent,  of  uncomplicated  cases.^ 

Cases  occurring  in  the  course  of  other  diseases  possess  a  special  gravity. 

Treatment. — During  the  summer  months,  and  particularly  in  August 
and  September,  when  the  hot  days  are  succeeded  by  cool  nights,  iced  drinks 
should  be  used  in  moderate  quantities ;  the  diet  should  be  light,  nutritious, 
and  easy  of  digestion.  Unripe  fruits  and  articles  of  food  liable  to  fermen- 
tative changes  should  not  be  indulged  in. 

Exposure  to  the  night  air,  particularly  after  a  full  meal,  should  be 
especially  avoided,  and  the  clothing  ought  to  be  so  arranged  that  addi- 
tions may  be  made  as  night  approaches.  Slight  attacks  of  indigestion 
should  not  be  neglected,  and  any  irregularity  of  the  bowels  must  receive 
immediate  attention. 

The  period  when  the  physician  is  called  upon  to  prescribe  for  an  attack 
of  cholera  morbus  is  usually  when  the  stomach  has  been  emptied  of  food 
and  the  patient  is  vomiting  inciessantly,  purging,  and  writhing  in  pain. 
If  vomiting  has  not  occurred  aud  viplent  epigastric  pain  is  the  only 
symptom,  the  stomach  should  be  emptied  by  an  emetic  of  hot  water  aud 
mustard  repeated  until  the  overcharged  organ  is  com})letely  emptied.  Par- 
tially-digested food  in  a  state  of  acid  fermentation  will  thus  be  got  rid  of, 
and  the  sufferings  may  be  immediately  but  not  wholly  relieved. 

If  spontaneous  vomiting  has  expelled  the  food,  and  the  matters  vom- 
ited are  green  and  watery,  while  pain  and  frequent  stools  with  muscular 
cramps,  heart  feebleness,  and  threatening  collapse  are  the  symptoms  pre- 
sented, the  remedy  par  excellence  is  a  hypodermic  injection  of  sulphate 
of  morphia  (gr.  ^  to  -J)  with  sulphate  of  atropia  (gr.  y^  to  yM-  ^^ 
one  dose  is  not  followed  by  decided  mitigation  of  suffering,  the  injection 
is  to  be  repeated  in  a  half  hour  or  an  hour,  not  giving  above  one  grain 
of  morphia  in  divided  doses.  At  the  same  time,  and  while  waiting  for 
the  full  effect  of  the  narcotic,  efforts  can  be  directed  to  giving  ease  to  the 
muscular  spasms  and  pain  by  brisk  friction  with  stimulating  lotions  or 
by  mustard  poultices  to  the  abdomen  and  extremities.  The  morphia 
will  be  the  best  and  quickest  stimulant  which  can  be  used  ;  it  will  there- 
fore be  useless  in  most  cases  to  administer  brandy,  camphor,  chloroform, 
^  Bartholow.  Praet.  Med.,  New  York,  1880,  p.  58. 
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or  other  remedies  of  that  sort.  "Waiting  and  giving  nothing  by  the  mouth 
is  the  wiser  course.  In  twenty  minutes  to  half  an  hour  the  most  perfect 
bien  ^tre  succeeds  to  the  previous  agony  and  exhaustion.  In  some  cases 
the  vomiting,  purging,  and  cramps  cease  more  gradually,  and  six  hours 
will  pass  before  the  patient  is  at  ease.  The  intense  thirst  is  best  treated 
by  the  giving  of  cracked  ice  sparingly  at  first,  more  freely  later. 

Nothing  substitutes  morphia  hypodermically  Avith  success,  but  in  some 
instances  or  when  the  stomach  is  not  very  irritable  it  may  be  necessary 
to  give  medicine  by  the  mouth.  In  this  case  chloroform  (xv  to  xxx 
drops),  chlorodyue  (x  to  xx  drops),  or  spirits  of  camphor  (v  to  x  drops) 
every  quarter  or  half  hour  in  ice- water  may  be  directed.  Chloroform 
and  camphor  can  be  combined  with  the  deodorized  tincture  of  opium  in 
ten-  to  twenty-drop  doses.  Time  is  wasted  in  expecting  relief  from  rem- 
edies which  are  inevitably  rejected  as  soon  as  taken ;  it  is  only  when  the 
stomach  is  very  tolerant  that  it  is  judicious  to  begin  with  them. 

The  weakness  of  the  heart's  action  must  be  combated  by  brandy  or 
whiskey,  given  by  the  mouth  with  pounded  ice  or  administered  hypo- 
dermically. A  considerable  quantity  of  brandy  or  diluted  alcohol  may 
be  introduced  by  repeated  injections  beneath  the  skin.  Iced  champagne 
may  be  tried  with  good  effect.  H.  C.  Wood  quotes  HalP  as  recom- 
mending hypodermic  injections  of  chloral  in  the  cold  stage  of  cholera. 
Five  to  eight  grains  in  twenty  minims  of  distilled  water  can  be  thus 
given,  and  repeated  at  intervals  of  fifteen  to  twenty  minutes  until  some 
effect  is  perceived. 

If  vomiting  persists  after  the  other  symptoms — pain  and  muscular 
spasms — are  relieved,  it  is  due  to  the  intense  gastric  hypersemia ;  giving 
nothing  which  is  not  necessary  is  the  wiser  plan.  Carbolic  acid,  hydro- 
cyanic acid,  bismuth,  bromide  of  sodium,  or  small  doses  of  calomel  are 
remedies  which  meet  the  indication.  Food  should  be  withheld  as  long 
as  possible ;  then  iced  barley-water,  followed  by  milk  and  lime-watei  m 
very  small  quantities  at  short  intervals,  will  test  the  power  of  the  st^/iYi- 
ach  to  retain  and  digest  food. 

1  Lancet^  May  2,  1874. 
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Entero-Colitis. 


The  summer  affections  of  the  intestines  in  children  are  chiefly  of  a  diar- 
rhoeal  character.  Diarrhoeal  attacks,  as  is  well  known,  are  much  more 
frequent  and  severe  in  the  summer  months  than  in  other  portions  of  the 
year.  Moreover,  the  diarrhoea  of  the  summer  season  occurs  chiefly  among 
children  under  the  age  of  two  and  a  half  years,  and  is  much  more  com- 
mon and  fatal  in  the  cities  than  in  the  country.  In  the  large  cities  this 
malady  has  heretofore  been  the  annually-recurring  scourge  of  infancy, 
but  of  late  years  its  prevalence  has  been  in  some  degree  diminished  and  its 
severity  controlled  by  the  establishment  of  health  boards  and  the  enforce- 
ment of  sanitary  regulations.  Still,  it  remains  an  important  disease  in  all 
our  cities,  and  one  that  largely  increases  the  aggregate  mortality.  The 
truth  of  this  statement  is  shown  by  the  statistics  of  deaths  taken  at  ran- 
dom from  the  mortuary  records  of  any  large  city.  Thus,  in  New  York 
City  during  1882  the  deaths  from  diarrhoea  reported  to  the  Health  Board, 
'tabulated  in  months,  were  as  follows : 

Jan.  Feb.  ftrar.  Apr.  May.  June.  July.  Axig.  Sept.  Oct.  Nov.  Doc 
Under  five  years  .  34  32  50  50  72  231  1533  817  362  195  68  35 
Over  five  years     .  14      15      14      20      15        19        131      149       84        55      31      24 

Therefore,  in  1882 — and  the  statistics  of  other  years  correspond  in  this 
particular — it  is  seen  that  nine  times  as  many  deaths  of  children  luider 
the  ao:e  of  five  years  occurred  from  diarrhoea  durino:  the  five  montlis  from 
June  1st  to  October  31st  as  in  the  remaining  seven  months  of  the  year. 
It  is  also  seen,  in  corroboration  of  the  statement  that  diarrhoea  due  to  hot 
weather  is  chiefly  a  disease  of  infancy  and  early  childhood,  that  during 
these  same  five  months,  which  embrace  the  summer  season,  the  number 
of  deaths  from  diarrhoea  under  the  age  of  five  years  was  seven  and  a  half 
times  greater  than  the  number  over  that  age.  '  These  statistics  agree  with 
the  general  experience  of  physicians  in  city  practice.  Tlie  summer  diar- 
rhoea would  indeed  be  comparatively  unimportant  were  its  death-rate  as 
low  in  the  first  five  years  of  life  as  subsequently. 

The  following  statistics  show  how  great  a  destruction  of  life  this  mal- 
ady causes  even  under  the  surveillance  of  an  energetic  health  board  ;  and 
before  this  board  was  established  it  was  much  greater,  as  I  had  abundant 
opportunities  to  observe.  The  last  annual  report  of  the  New  York  Board 
of  Health  was  made  in  1875,  since  which  time  weekly  bulletins  have  been 
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issued.  The  deaths  from  diarrhoea  at  all  ages  in  the  three  last  years  in 
which  annual  reports  were  issued  were  as  follows : 

1873.  1874.  •  1875. 

January 94  43  46 

February .      84  34  52 

March 97  40  68 

April .  114  47  45 

May 95  61  89 

June 220  144  157 

July 1514  1205  1387 

August 967  1007  1012 

September 424  687  608 

October 213  255  185 

November 87  105  57 

December 53  56  50 

Thus,  in  these  three  years  the  aggregate  deaths  from  diarrhoea  during  the 
months  from  June  to  October  inclusive,  in  which  months  the  summer 
diarrhoea  prevails,  were  9885,  while  in  the  remaining  seven  months  the 
number  was  only  1407.  How  large  a  proportion  of  these  deaths  in  the 
warm  season  occurred  in  children  we  may  infer  from  remarks  made  by 
the  Health  Board  in  regard  to  another  year.  In  their  annual  report 
for  1870  the  board  state:  '^  The  mortality  from  the  diarrhoeal  affections 
amounted  to  2789,  or  33  per  cent,  of  the  total  deaths;  and  of  these  deaths 
95  per  cent,  occurred  in  children  less  than  five  years  old,  92  per  cent,  in 
children  less  than  two  years  old,  and  67  per  cent,  in  those  less  than  a 
year  old."  Every  year  the  reports  of  the  Health  Board  furnish  similar 
statistics,  but  enough  have  been  given  to  show  how  great  a  sacrifice  of 
life  the  summer  complaint  produces  annually  in  this  city. 

What  we  observe  in  New  York  in  reference  to  this  disease  is  true  also, 
to  a  greater  or  less  extent,  in  other  cities  of  this  country  and  Europe,  so 
far  as  we  have  reports.  Not  in  every  city  is  there  the  same  proportionate 
mortality  from  this  cause  as  in  New  York,  but  the  frequency  of  the  sum- 
mer diarrhoea  and  the  mortality  which  attends  it  render  it  an  important 
disease  in,  I  believe,  most  cities  of  both  continents.  In  country  towns, 
whether  in  villages  or  farm-houses,  this  disease  is  comparatively  unim- 
portant, inasmuch  as  few  cases  occur  in  them,  and  the  few  that  do  occur 
are  of  mild  type,  and  consequently  much  less  fatal  than  in  the  cities. 

The  comparative  immunity  of  the  rural  districts  has  an  important  rela- 
tion, as  w^e  will  see,  to  the  hygienic  management  of  these  cases. 

Etiology. — In  the  causation  of  this  disease  two  distinct  factors  are 
recognized — the  one  atmospheric,  the  other  dietetic. 

The  prevalence  and  severity  of  the  summer  diarrhoea  correspond 
closely  with  the  degree  of  atmospheric  heat,  as  may  be  inferred  from 
the  foregoing  statistics.  In  New  York  this  disease  begins  in  the  month 
of  May— earlier  in  some  years  than  in  others — in  a  few  scattered  cases, 
commonly  of  a  mild  type.  Cases  become  more  and  more  numerous  and 
severe  as  the  weather  grows  warmer  until  July  and  August,  when  the 
diarrhoea  attains  its  maximum  prevalence  and  severity.  In  these  two 
months  it  is  by  far  the  most  frequent  and  fatal  of  all  the  diseases  in 
cities.  In  the  middle  of  September  new  patients  begin  to  be  less  com- 
mon, and  in  the  latter  part  of  this  month  and  subsequently  new  cases  do 
not  occur,  unless  under  unusual  circumstances  which  favor  the  develop- 
ment of  this  maladv.     In  New  York  a  considerable  number  of  deaths 
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of  infants  occur  from  the  diarrhoea  in  October.  October  is  not  a  hot 
month  in  our  latitude — its  average  temperature  is  lower  than  that  of 
May — and  yet  the  mortality  from  this  disease  is  considerably  larger  in 
the  former  than  in  the  latter  month.  This  fact,  which  seems  to  show 
that  the  prevalence  of  the  summer  diarrhoea  does  not  correspond  with  the 
degree  of  atmospheric  heat,  is  readily  explained.  The  mortality  in  Octo- 
ber, and  indeed  in  the  latter  part  of  September,  is  not  that  of  new  cases, 
but  is  mainly  of  infants,  as  I  have  observed  every  year,  who  contract  the 
disease  in  July  or  August  or  earlier,  and  liuger  in  a  state  of  emaciation 
and  increasing  weakness  till  they  finally  succumb,  some  even  in  cool 
weather. 

The  fact  is  therefore  undisputed,  and  is  universally  admitted,  that  the 
summer  season,  stated  in  a  general  way,  is  the  cause  of  this  annually- 
i-ecurring  diarrlioeal  epidemic,  but  it  is  not  so  easy  to  determine  what  are 
the  exact  causative  conditions  or  agents  which  the  summer  weather  brings 
into  activity.  That  atmospheric  heat  does  not  in  itself  cause  the  diarrhoea 
is  evident  from  the  fact  that  in  the  rural  districts  there  is  the  same  inten- 
sity of  heat  as  in  the  cities,  and  yet  the  summer  complaint  does  not  occur. 
The  cause  must  be  looked  for  in  that  state  of  the  atmosphere  engendered 
by  heat  where  unsanitary  conditions  exist,  as  in  large  cities.  Moreover, 
observations  show  that  the  noxious  effluvia  with  which  the  air  becomes 
))olluted  under  such  circumstances  constitute  or  contain  the  morbific  agent. 
Thus,  in  one  of  the  institutions  of  this  city  a  few  years  since,  on  May  10, 
which  happened  to  be  an  unusually  warm  day  for  this  month,  an  offensive 
odor  was  noticed  in  the  wards,  which  was  traced  to  a  large  manure-heap 
that  was  being  upturned  in  an  adjacent  garden.  On  this  day  four  young 
children  were  severely  attacked  by  diarrhoea,  and  one  died.  ^lany  other 
examples  might  be  cited  showing  how  the  foul  air  of  the  city  during  the 
hot  months,  when  animal  and  vegetable  decomposition  is  most  active, 
causes  diarrhoea.  Several  years  since,  while  serving  as  sanitary  inspector 
for  the  Citizens'  Association  in  one  of  the  city  districts,  my  attention  was 
particularly  called  to  one  of  the  streets,  in  which  a  house-to-house  visita- 
tion disclosed  the  fact  that  nearly  every  infant  between  two  avenues  had 
the  diarrhoea,  and  usually  in  a  severe  form,  not  a  few  dying.  This  street 
was  compactly  built  with  wooden  tenement-houses  on  each  side,  and  con- 
tained a  dense  population,  mainly  foreign,  poor,  ignorant,  and  filthy  in 
their  habits.  It  had  no  sewer,  and  the  refuse  of  the  kitcliens  and  bed- 
chambers was  thrown  into  the  street,  where  it  accumulated  in  heaps. 
Water  trickled  down  over  the  sidewalks  from  the  houses  into  the 
gutters  or  was  thrown  out  as  slops,  so  that  it  kept  up  a  constant 
moisture  of  the  refuse  matter  which  covered  the  street,  and  promoted 
the  decay  of  the  animal  and  vegetable  substiinces  which  it  contained. 
The  air  in  the  domicils  and  street  under  such  conditions  of  impurity 
was  necessarily  foul  in  the  extreme,  and  stifling  during  the  hot  days 
and  nights  of  July  and  August ;  and  it  was  evidently  the  imj)ortaut 
factor  in  producing  the  numerous  and  severe  diarrlioeal  cases  which  were 
in  these  (lomicils. 

In  anotlier  locality,  occupied  by  tripe-dealers  and  a  low  class  of  butchers 
who  carried  on  fat-  and  bone-boiling  at  night,  the  air  was  so  foul  after  dark 
that  the  peculiar  impurity  which  tainted  it  could  be  distinctly  noticed  in 
the  mouth  for  a  considerable  time  after  a  night  visit.    In  the  street  wher« 
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these  nuisances  existed  and  in  adjacent  streets  the  summer  diarrhoea  Avas 
very  prevalent  and  destructive  to  human  life.  Murchison  states  that 
twenty  out  of  twenty-five  boys  were  affected  with  purging  and  vomiting 
from  inhaling  the  effluvia  from  the  contents  of  an  old  drain  near  their 
school-room.  Physicians  are  familiar  with  a  similar  fact  showing  this 
purgative  effect  of  impure  air — that  the  atmosphere  of  a  dissecting-room 
often  causes  diarrhoea  in  those  otherwise  healthy.  ♦ 

The  exact  nature  of  the  deleterious  agent  or  agents  in  foul  air  which 
cause  the  diarrhoea,  whether  they  be  gases  or  organisms,  has  not  been 
fully  determined ;  but  at  a  recent  meeting  of  the  Berliner  Med.  Gesell- 
schaft,  A.  Baginsky  made  a  report  on  the  bacilli  of  cholera  infantum, 
which  he  states  he  has  found  both  in  the  dejections  and  in  the  intestinal 
mucous  membrane  in  the  bodies  of  those  who  have  perished  with  this 
disease.  In  the  stools,  along  with  numerous  other  organisms,  Baginsky 
states  that  he  found  masses  of  zoogloea,  and  the  same  organisms  he 
detected  on  the  surface  of  the  small  intestines,  and  could  trace  their 
wanderings  as  far  as  the  submucous  tissue.^  But  it  is  evidently  very 
difficult  to  determine  whether  such  organisms  sustain  a  causative  relation 
to  diarrhoea  or  spring  into  existence  in  consequence  of  the  foul  secretions 
and  decomposing  fecal  matters  which  are  present. 

The  impurities  in  the  air  of  a  large  city  are  very  numerous.  Among 
those  of  a  gaseous  nature  are  sulphurous  acid,  sulphuric  acid,  sulphur- 
etted hydrogen  ;  various  gases  of  the  carbon  group,  as  carbonic  acid,  car- 
buretted  hydrogen,  and  carbonic  oxide ;  gases  of  the  nitrogen  group,  as 
the  acetate,  sulphide,  and  carbonate  of  ammoniimi,  nitrous  and  nitric  acids; 
and  at  times  compounds  of  phosphorus  and  chlorine  (Parkes).  A  theory 
deserving  consideration  is  that  certain  gaseous  impurities  found  in  the 
air  form  purgative  combinations.  D.  F.  Lincoln,  in  his  interesting 
paper  on  the  atmos])here  in  the  Cydopcedla  of  Medicine,  writes  in  regard 
to  sulphuretted  hydrogen  :  "  When  in  the  air,  freely  exposed  to  the  con- 
tact of  oxygen,  it  becomes  sulphuric  acid.  Sulphide  of  ammonium  in 
the  same  circumstances  becomes  a  sulphate,  which,  encountering  common 
salt  (chloride  of  sodium),  produces  sulphate  of  sodium  and  chloride  of 
ammonium.  The  sulphates  form  a  characteristic  ingredient  of  the  air 
in  manufacturing  districts."  The  sulphates,  we  know,  are  for  the  most 
part  purgatives,  but  whether  they  or  other  chemical  agents  exist  in  the 
respired  air  in  sufficient  quantity  to  disturb  the  action  of  the  intestines, 
even  where  atmospheric  impurities  are  most  abundant,  is  problematical 
and  uncertain. 

Again,  the  solid  impurities  in  the  air  of  a  large  city  are  very  numer- 
ous, as  any  one  may  observe  by  viewing  a  sunbeam  in  a  darkened  room, 
which  is  made  visible  by  the  numerous  particles  floating  in  it.  These 
particles  consist  largely  of  organic  matter,  which  sometimes  has  been 
carried  a  long  distance  by  the  wind.  The  remarkable  statement  has 
been  made  that  in  the  air  of  Berlin  organic  forms  have  been  found  of 
African  production.  Ehrenberg  discovered  fragments  of  insects  of  vari- 
ous kinds — rhizopods,  tardigrades,  polygastrica,  etc. — which,  existing  in 
considerable  quantity  and  inhaled  in  hot  weather,  when  decomposition 
and  fermentation  are  most  active,  may  be  deleterious  to  the  system. 
Monads,  bacteria,  vibriones,  amorphous  dust  containing  spores  which 
'  Alleges.  Wien.  Mediz.  Zeitang,  Nov.  6,  1883. 
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retain  their  vitality  for  months,  are  among  the  substances  found  in  the 
air  of  cities.  The  well-known  hazy  appearance  of  the  atmosphere  rest- 
ing over  a  large  city  like  New  York  when  viewed  from  a  distance  is  due 
to  the  gaseous  and  solid  impurities  with  which  the  air  is  so  abundantly 
supplied — impurities  which  assume  importance  in  pathological  studies, 
since  minute  organisms  are  now  believed  to  cause  so  many  diseases  the 
etiology  of  which  has  heretofore  been  obscure.  With  our  present  know- 
ledge we  must  be  content  with  the  general  statement  that  impure  air  is 
one  of  the  two  important  factors  which  cause  summer  diarrhoea,  without 
being  able  to  state  positively  which  of  the  elements  in  the  air  are  most 
instrumental  in  causing  this  result.  But  the  theory  is  plausible  that 
minute  organisms  rather  than  chemical  products  are  the  chief  cause. 
Henoch  of  Berlin,  writing  upon  this  subject,  calls  attention  to  the  disease 
known  as  intestinal  mycosis,  its  prominent  symptom  being  a  severe  diar- 
rhoea produced  by  eating  diseased  meat  containing  a  fungus.  He  believes 
that  "  a  portion  of  the  fungus  not  destroyed  by  the  gastric  juice  settles 
upon  different  parts  of  the  intestine,  and  there  produces  its  effects ;"  and 
he  adds,  "At  present,  however,  we  can  regard  the  mykotic  theory  of 
cholera  infantum  only  as  a  very  probable  hypothesis.  There  is  no  doubt 
tliat  high  atmospheric  temperature  increases  the  tendency  to  fermentation 
dyspepsias  which  is  present  in  imperfectly-nourished  children  ^t  all  seasons, 
and  causes  them  to  ap})ear  not  only  epidemically,  but  also  in  an  extremely 
acute  form  which  is  not  frequent  under  ordinary  circumstances.  This 
would  lead  to  the  conclusion  that,  in  addition  to  the  heat,  infectious  germs 
are  present,  which,  being  developed  in  great  masses  by  the  former,  enter 
the  stomach  with  the  food."  The  fungus  theory  of  the  causative  relation 
of  atmospheric  heat  to  the  diarrhoea  of  the  summer  season  as  thus  explained 
by  Henoch  commands  the  readier  assent  since  it  comports  with  the  well- 
known  facts  relating  to  the  etiology  of  the  summer  complaint.  This  dis- 
ease, as  we  have  seen,  is  most  prev^alent  and  fatal  under  precisely  those 
conditions  of  dense  population,  filthy  domicils  and  streets,  and  atmo- 
spheric heat  which  are  favorable  for  the  development  of  low  organisms. 

In  those  portions  of  our  cities  which  are  occupied  by  the  poor,  more 
than  anywhere  else,  those  conditions  prevail  which  render  the  atmosphere 
deleterious.  One  accustomed  to  the  pure  air  of  the  country  would 
scarcely  believe  how  stifling  and  poisonous  the  atmosphere  becomes  dur- 
ing the  hot  summer  days  and  close  summer  nights  in  and  around  the 
domicils  in  the  poor  quarters  of  the  city.  Among  the  causes  of  this 
foul  air  may  be  mentioned  too  dense  a  population,  the  occupancy  of 
small  rooms  by  large  families,  rigid  economy  and  ceaseless  endeavor  to 
make  ends  meet,  so  that  in  the  absorbing  interest  sanitary  requirements 
are  sadly  neglected.  Adults  of  such  families,  and  children  of  both  sexes 
as  soon  as  they  are  old  enougli,  engage  in  laborious  and  often  filthy  occu- 
pations. Many  of  them  seldom  bathe,  and  they  often  wear  for  days  the 
same  undergarments,  foul  with  perspiration  and  dirt.  The  intemperate, 
vicious,  and  indolent,  who  always  abound  in  the  quartei*s  of  the  city 
poor,  are  notoriously  filthy  in  their  habits  and  add  to  the  insidubrity 
by  their  presence.  Children  old  enough  to  be  in  the  streets  and  adults 
away  at  their  occupations  escape  to  a  great  extent  the  evil  effects  of 
impure  air,  but  the  infantile  population  always  suffer  severely. 

Every  physician  who  has  witnessed  the  summer  diarrhoea  of  infants  ifl 
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a^^;^re  of  the  fact  that  the  mode  of  feeding  has  much  to  do  with  its 
occurrence.  A  large  proportion  of  those  who  each  summer  fall  victims 
to  it  would  doubtless  escape  if  the  feeding  were  exactly  proper.  In 
New  York  City  facts  like  the  following  are  of  common  occurrence  in 
the  practice  of  all  physicians :  Infants  under  the  age  of  eight  months, 
if  bottle-fed,  nearly  always  contract  diarrhoea,  and  usually  of  an  obsti- 
nate character,  during  the  summer  months.  The  younger  the  infant,  the 
less  able  is  it  to  digest  any  other  food  than  breast-milk,  and  the  more 
liable  is  it  therefore  to  suffer  from  diarrhoea  if  bottle-fed.  In  the  insti- 
tutions nearly  every  bottle-fed  infant  under  the  age  of  four  or  even  six 
months  dies  in  the  hot  mouths  with  symptoms  of  indigestion  and  intes- 
tinal catarrh,  while  the  wet-nursed  of  the  same  ages  remain  well.  Sud- 
den weaning,  the  sudden  substitution  of  cow's  milk  or  any  artificially- 
prepared  food  in  place  of  breast-milk  in  hot  weather,  almost  always 
produces  diarrhoea,  often  of  a  severe  and  fatal  nature.  Feeding  an  infant 
in  the  hot  months  with  indigestible  and  improper  food,  as  fruits  with 
seeds  or  the  ordinary  table-food  prepared  in  such  a  way  that  it  over- 
taxes the  digestive  function  of  the  infant,  causes  diarrhoea,  and  not 
infrequently  that  severe  form  of  it  which  will  be  described  under  the 
term  cholera  infantum.  Many  obstinate  cases  of  the  summer  complaint 
begin  to  improve  under  change  of  diet,  as  by  the  substitution  of  one 
kind  of  milk  for  another  or  the  return  of  the  infant  to  the  breast  after 
it  has  been  temporarily  withdrawn  from  it.  It  is  a  common  remark  in 
the  families  of  the  city  poor  that  the  second  summer  is  the  period  of 
greatest  danger  to  infants.  This  increased  liability  of  infants  to  contract 
diarrhoea  in  the  second  summer  is  due  to  the  fact  that  most  infants  in 
their  second  year  are  table-fed,  while  in  the  first  year  they  are  wet- 
nursed.  Such  facts,  with  which  all  physicians  are  familiar,  show  how 
important  the  diet  is  as  a  factor  in  causing  the  summer  complaint. 

Occasionally,  from  continued  ill-health,  the  milk  of  the  mother  or  wet- 
nurse  does  not  agree  with  the  nursling.  Examined  with  the  microscope, 
it  is  found  to  contain  colostrum.  Under  such  circumstances  if  a  healthy 
wet-nurse  be  employed  the  diarrhoea  ceases.  It  is  very  important 
that  any  woman  furnishing  breast-milk  to  an  infant  should  lead  a  quiet 
and  regular  life,  with  regular  meals  and  sleep.  In  the  Louisville  Med, 
Jour-nalj  Aug.  19,  1882,  II.  B.  Gilbert  relates  striking  cases  in  which 
venereal  excesses  on  the  part  of  wet-nurses  were  immediately  followed 
by  fatal  diarrhoea  in  the  infants  which  they  suckled. 

One  not  a  resident  would  scarcely  be  able  to  appreciate  the  difficulty 
which  is  experienced  in  a  large  city  in  obtaining  proper  diet  for  young 
children,  especially  those  of  such  an  age  that  they  require  milk  as  the 
basis  of  their  food.  Milk  from  cows  stabled  in  the  city  or  having  a 
limited  pasturage  near  the  city,  and  fed  upon  a  mixture  of  hay  with  gar- 
den and  distillery  products,  the  latter  often  largely  predominating,  is 
unsuitable.  It  is  deficient  in  nutritive  properties,  prone  to  fermentation, 
and  from  microscopical  and  chemical  examinations  which  have  been 
made  it  appears  that  it  often  contains  deleterious  ingredients.  If  milk 
l)e  obtained  from  distant  farms  where  pasturage  is  fresh  and  abundant — 
and  in  New  York  City  this  is  the  usual  source  of  the  supply — consider- 
al)le  time  elapses  befi)re  it  is  served  to  customei-s,  so  that,  particularly  in 
Vhe  hot  months  of  July  and  August,  it  frequently  has  begun  to  undergo 


732    INTESTINAL  AFFECTIONS  OF  CHILDREN  IN  HOT  WEATHER, 

lactic-acid  fermentation  when  the  infants  receive  it.  That  dispensed  to 
families  in  the  morning  is  the  milking  of  the  previous  morning  and 
evening.  The  common  result  of  the  use  of  this  milk  in  midsummer  by- 
infants  under  the  age  of  ten  months  is  more  or  less  diarrhoea. 

The  ill-success  of  feeding  with  cow's  milk  has  led  to  the  preparation 
of  various  kinds  of  food  which  the  shops  contain,  but  no  dietetic  prep- 
aration has  yet  appeared  which  agrees  so  well  with  the  digestive  function 
of  the  infant  as  breast-milk,  and  is  at  the  same  time  sufficiently  nutritive. 

In  New  York  City  impro[)er  diet,  unaided  by  the  conditions  which  hot 
weather  produces,  is  a  common  cause  of  diarrhoea  in  young  infants,  for 
we  meet  with  this  diarrhoea  in  infants  who  are  bottle-fed  at  all  seasons ; 
but  when  the  atmospheric  conditions  of  hot  weather  and  the  use  of  food 
unsuitable  for  the  age  of  the  infant  are  both  present  and  operative,  this 
diarrhoea  so  increases  in  frequency  and  severity  that  it  is  proper  to  desig- 
nate it  the  summer  epidemic  of  the  cities.  Several  years  since,  before  the 
New  York  Foundling  Asylum  was  established,  the  foundlings  of  New 
York,  more  than  a  thousand  annually,  were  taken  to  the  almshouse  on 
Blackwell's  Island  and  consigned  to  the  care  of  the  pauper-women,  who 
were  mostly  old,  infirm,  and  filthy  in  their  habits  and  apparel.  Their 
beds,  in  which  the  foundlings  were  also  placed  alongside  of  them,  were 
seldom  clean,  not  properly  aired  and  washed,  and  under  the  beds  were 
various  garments  and  utensils  which  these  pauper-women  had  brought 
with  them  as  their  sole  property  from  their  miserable  abodes  in  the  city. 
With  such  surroundings,  the  air  which  these  infants  breathed  day  and 
night  manifestly  contained  poisonous  emanations ;  while  their  diet  was 
equally  improper,  for  it  was  prepared  by  these  women  from  such  milk 
and  farinaceous  food  as  were  furnished  the  almshouse.  When  assigned 
to  duty  in  the  almshouse,  this  service  being  at  that  time  a  branch  of 
Charity  Hospital,  I  was  informed  that  all  the  foundlings  died  before  the 
age  of  two  mouths ;  one  only  was  pointed  out  as  a  curiosity  which  had 
been  an  exception  to  the  rule.  The  disease  of  which  they  perished  was 
diarrhoea,  and  this  malady  in  the  summer  months  was  especially  severe 
and  rapidly  fatal.  The  unpleasant  experiences  in  this  institution  fur- 
nished additional  evidence,  were  any  wanting,  that  foul  air  and  improper 
diet  are  the  two  important  factors  in  causing  the  summer  diarrhoea  of 
infants.  Since  that  beneficial  charity,  the  New  York  Foundling  Asylum, 
in  East  Sixty-eighth  street,  came  into  existence,  providing  pure  air  and, 
for  a  considerable  proiX)rtion  of  the  foundlings,  breast-milk,  many  of 
these  waifs  have  been  rescued  from  death. 

I  have  already  stated  that  this  disease  occurs,  with  an  occasional  excep- 
tion, under  the  age  of  two  and  a  half  years.  The  following  table  embraces 
all  the  cases  that  came  to  one  of  the  city  dispensaries  during  my  service 
between  the  months  of  May  and  October,  inclusive : 

Age.  Cases. 

5  months  or  under 58 

5  months  to  12  monllis 212 

12  months  to  18  months 174 

18  montlis  to  24  months 9«5 

24  months  to  36  months _36 

Total 573 

After  the  third  year  the  liability  to  i\\Q.  summer  complaint  so  rapidly 
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diminishes  that  compaiatively  few  are  affected  by  it.  It  is  seen  from 
the  above  statistics  that  by  far  the  largest  number  of  cases  occur  during 
the  period  of  first  dentition ;  hence  the  prevalent  opinion  among  families 
that  dentition  causes  the  diarrhoea.  It  is  the  common  belief  among  the 
poor  of  New  York  that  diarrhoea  occurring  during  dentition  is  conserv- 
ative, and  should  not  be  checked.  They  believe  that  an  infant  cutting 
its  teeth  suffers  less,  and  may  be  saved  from  serious  illness,  if  it  have 
frequent  stools.  Every  summer  I  see  infants  reduced  to  a  state  of  immi- 
nent danger  through  the  continuance  of  diarrhoea  during  several  weeks, 
nothing  having  been  done  to  check  it  in  consequence  of  this  absurd 
belief.  The  progressive  loss  of  flesh  and  strength  and  wasting  of  the 
features  do  not  excite  alarm,  under  the  blinding  influence  of  this  theory, 
till  the  diarrhoea  has  continued  so  long  and  become  so  severe  that  it  is 
with  difficulty  controlled,  and  the  patient  is  in  a  state  of  real  danger 
when  the  physician  is  first  summoned.  The  following  statistics,  which 
comprise  cases  occurring  during  my  service  in  one  of  the  city  dispensa- 
ries, show  the  preponderance  of  cases  during  the  age  when  dental  evolution 
is  occurring : 

Cases. 

No  teeth  and  no  marked  turgescence  of  gums 47 

Cutting  incisors 106 

"       anterior  molars 41 

"       canines 40 

"       last  molars 20 

All  the  teeth  cut __28 

Total 282 

It  SO  happens  that  the  period  of  dental  evolution  corresponds  with  that 
of  the  most  rapid  development  and  the  greatest  functional  activity  of 
the  gastric  and  intestinal  follicles,  and  the  predisposition  which  exists  to 
diarrhoeal  maladies  at  this  age  must  be  attributed  to  this  cause  rather 
than  to  'ientition. 

Symptoms. — The  summer  diarrhoea  of  infants  commonly  begins  grad- 
ually v^ith  languor,  fretfulness,  and  slight  febrile  movement.  The  diarrhoea 
at  fir^t  usually  attracts  little  attention  from  its  mildness.  The  stools,  while 
they  are  thinner  than  natural,  vary  in  appearance,  being  yellow,  brown,  or 
green.  Infants  with  milk  diet  are  apt  to  pass  green  and  acid  stools 
containing  particles  of  undigested  casein.  The  tongue  in  the  commence- 
ment of  the  attack  is  moist  and  covered  with  a  slight  fur.  At  a  more 
advanced  stage  it  may  be  moist,  but  is  often  dry,  and  in  dangerous  forms 
of  the  malady,  accompanied  by  prostration,  the  buccal  surface  is  red  and 
the  gums  more  or  less  swollen  and  sometimes  ulcerated.  Vomiting  is 
common.  It  may  commence  simultaneously  with  the  diarrhoea,  especially 
when  food  that  is  unusually  indigestible  and  irritating  to  the  stomach 
has  been  given,  but  more  frequently  this  symptom  does  not  appear  until 
the  diarrhoea  has  continued  a  few  days.  I  preserved  memoranda  of  the 
date  when  vomiting  began  in  the  cases  treated  in  two  consecutive  sum- 
mers, and  found  that  ordinarily  it  was  toAvard  the  close  of  the  first  week. 
When  it  is  an  early  and  prominent  symptom  it  appears  to  be  due  to  the 
presence  in  the  stomach  of  imperfectly  digested  or  fermented  and  acid 
food,  which,  when  ejected,  gives  a  decidedly  acid  reaction  with  appropriate 
iests.  It  contains  coagulated  casein  and  undigested  particles  of  whatever 
food  has  been  given.     In  many  patients  the  progressive  loss  of  flesh  and 
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strength  is  largely  due  to  the  indigestion  and  vomiting  by  which  the  food, 
which  is  so  much  required  for  proper  nourishment,  is  lost. 

Emesis  occurring  at  a  late  stage  of  the  summer  complaint  is  often  due 
to  commencing  spurious  hydrocephalus,  which  is  not  an  infrequent  com- 
plication, as  we  will  see,  of  protracted  cases.  Perhaps  when  a  late  symp- 
tom it  may  sometimes  have  an  ursemic  origin,  for  the  urine  is  usually  quite 
scanty  in  advanced  cases.  It  seems  probable,  however,  that  deleterious 
effects  from  non-elimination  of  urea  are  to  a  considerable  extent  prevented 
by  the  diarrhoea. 

The  fecal  evacuations  may  remain  nearly  uniform  in  appearance  during 
the  disease,  but  in  many  patients  they  vary  in  color  and  consistence  at 
different  periods.  In  the  same  case  they  may  be  brown  and  offensive  at 
one  time,  green  at  another,  and  again  they  may  contain  masses  of  a  putty- 
like appearance,  the  partly-digested  casein  or  altered  epithelial  cells.  The 
stools  sometimes  consist  largely  of  mucus,  with  or  without  occasional 
streaks  of  blood,  indicating  the  predominance  of  inflammation  in  the 
colon.  This  is  the  mucous  diarrhoea  of  Barrier.  The  stools  are  some- 
times yellow  when  passed,  but  become  green  on  exposure  to  the  air  from 
chemical  reaction  due  to  admixture  with  the  urine. 

The  character  of  the  alvine  discharges  is  interesting.  In  addition  to 
undigested  casein  I  have  found  epithelial  cells,  single  or  in  clusters  (some- 
times regularly  arranged  as  if  detached  in  mass  from  the  villi),  fibres  of 
meat,  crystalline  formations,  mucus,  and  occasionally  blood,  as  stated 
above.  In  one  instance  I  observed  an  appearance  resembling  three  or 
four  crypts  of  Lieberkiihn  united,  probably  thrown  off  by  ulceration.  If 
the  stools  are  green,  colored  masses  of  various  sizes,  but  mostly  small,  are 
also  seen  under  the  microscope. 

The  pulse  is  accelerated  according  to  the  severity  of  the  attack.  The 
heat  of  the  surface  is  at  first  apt  to  be  increased,  though  but  slightly  in 
ordinary  cases ;  but  when  the  vital  powers  begin  to  fail  from  the  con- 
tinuance of  the  diarrhoea  the  warmth  of  the  surface  diminishes.  In 
advanced  cases  approaching  a  fatal  termination  the  face  and  extremities 
are  pallid  and  cool,  and  the  pulse  gradually  becomes  more  frequent  and 
feeble.  The  skin  is  usually  dry,  and,  as  already  stated,  the  urinary 
secretion  diminished.  In  severe  cases  attended  by  frequent  alvine  dis- 
charges the  infant  does  not  pass  urine  oftener  than  once  or  twice  daily. 
The  imperfect  action  of  the  skin  and  kidneys  is  noteworthy. 

Protracted  cases  of  the  summer  complaint  are  apt  to  be  complicated 
by  two  cutaneous  eruptions — erythema  extending  over  the  perineum  and 
frequently  as  far  as  the  thighs  and  lower  part  of  the  abdomen,  due  to  the 
acid  and  irritating  character  of  the  stools ;  and  boils  upon  the  forehead 
and  scalp.  The  latter  sometimes  extend  to  the  pericranium,  and  in  case 
of  recovery  leave  permanent  cicatrices.  This  furuncular  affection  of  the 
scalp  has  seemed  to  me  useful  in  consequence  of  the  external  irritation 
which  it  causes,  since  it  occurs  at  a  time  when,  on  account  of  the  feeble 
heart's  action  and  languid  circulation,  passive  congestion  of  the  vessels  of 
the  brain  and  meninges  is  liable  to  be  present. 

Patients  who  are  weak  and  wasted  in  consequence  of  protracted  diar- 
rhoea, remaining  almost  constantly  in  the  recumbent  position,  often  have 
an  occasional  dry  cough  which  continues  till  the  close  of  life.  It  is  due 
to  hypostatic  congestion  in  the  lungs,  usually  limited  to  the  posterior  and 
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inferior  portions  of  the  lobes,  extending  but  a  little  way  into  the  lungs. 
It  is  the  result  of  prolonged  recumbency  with  feeble  heart's  action  and 
feeble  pulmonary  circulation.  Infants  reduced  by  chronic  diseases,  lying 
day  after  day  in  their  cribs  with  little  movement  of  their  bodies,  are  very 
liable  to  this  passive  congestion  of  depending  portions  of  their  lungs, 
toward  which  the  blood  gravitates,  and  into  which  but  little  air  enters 
in  consequence  of  their  distance  and  position  and  the  feeble  respirations. 
The  hyperaemia  which  results  is  of  a  passive  character,  a  venous  conges- 
tion, and  the  affected  lobules  have  a  dusky-red  color.  This  congestion, 
continuing,  soon  results  in  pneumonitis  of  the  catarrhal  form,  subacute 
and  of  a  low  grade,  for  pulmonary  lobules  in  which  the  blood  remains 
stagnant  soon  exhibit  augmented  cell-proliferation,  perhaps  from  the  irri- 
tating effects  of  the  elements  of  the  blood  now  withdrawn  from  the  cir- 
culation. 

I  have  made  or  procured  a  considerable  number  of  microscopic  exam- 
inations in  these  cases'of  hypostatic  pneumonia,  and  the  solidification  of 
the  pulmonary  lobules  has  been  found  to  be  due  to  the  exaggerated  devel- 
opment of  the  epithelial  cells  in  the  alveoli,  together  with  venous  con- 
gestion. The  affected  lobules,  whether  in  the  stage  of  hypostatic  conges- 
tion or  the  more  advanced  stage  of  hypostatic  pneumonitis,  when  examined 
at  the  autopsy,  were  somewhat  softer  than  in  health,  of  dark  color,  and 
many  of  the  lobules  could  be  inflated  by  strong  force  of  the  breath ;  but 
in  protracted  cases  the  alveoli  in  central  parts  of  the  inflamed  area  resisted 
insufflation.  The  lung  in  hypostatic  pneumonia,  even  when  it  is  inflated, 
still  feels  firmer  between  the  fingers  than  normal  lung. 

Hypostatic  pneumonia  is  so  common  in  hospitals  for  infants  that  some 
physicians  whose  observations  have  been  chiefly  in  such  institutions  have 
almost  ignored  other  forms  of  pulmonary  inflammation.  Billard,  many 
years  ago,  wrote :"....  The  pneumonia  of  young  children  is  evident- 
ly the  result  of  stagnation  of  blood  in  their  lungs.  Under  these  circum- 
stances the  blood  may  be  regarded  as  a  kind  of  foreign  body.''  Of  all 
the  chronic  and  exhausting  diseases  of  infancy,  no  one  has,  according  to 
my  observations,  been  so  frequently  complicated  by  hypostatic  pneumonia 
as  the  disease  which  we  are  considering,  although  it  does  not  usually  give 
rise  to  any  more  prominent  symptom  than  an  occasional  cough.  Limited 
to  a  small  and  almost  immovable  part  of  the  lung,  it  does  not  ordinarily 
accelerate  respiration  or  render  it  painful,  and  the  cough  is  also  apparent- 
ly painless. 

When  progressive  loss  of  flesh  and  strength  has  continued  several 
weeks,  and  the  patient  is  much  exhausted,  another  complication  is  apt  to 
occur,  known  as  spurious  hydrocephalus  or  the  hydrocephaloid  disease, 
the  anatomical  characters  of  which  will  be  described  in  the  proper  place. 
The  commencement  of  spurious  hydrocephalus  is  announced  by  gradually 
increasing  drowsiness,  perhaps  preceded  by  a  period  of  unusual  fretful- 
ness.  Vomiting  and  rolling  the  head  are  occasional  early  symptoms  of 
this  complication.  As  the  drowsiness  increases  the  pupils  become  less 
sensitive  to  light  than  in  their  normal  state,  and  are  usually  contracted. 
When  the  drowsiness  becomes  profound  and  constant,  the  pupils  remain 
contracted  as  in  sound  sleep  or  in  opium  narcotism.  The  functional 
activity  of  the  organs  is  now  also  diminished,  the  vomiting  ceases,  the 
Btools  become  less  frequent,  the  buccal  surface  dry,  and  the  urine  more 
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scanty,  while  the  pulse  is  more  frequent  and  feeble.  Spurious  hydro- 
cephalus either  continues  till  death,  or  by  stimulation  the  patient  may 
emerge  from  it.     AVhen  profound  the  usual  result  is  death. 

Although  the  summer  complaint  in  its  commencement  may  be  prompt- 
ly arrested  by  proper  hygienic  and  medicinal  treatment,  if  it  continue  a 
few  weeks  the  anatomical  changes  which  occur  are  such  that  recovery, 
if  it  take  place,  is  necessarily  slow  and  gradual.  Improvement  is  shown 
by  better  digestion,  fewer  stools  and  of  better  appearance,  less  frequent 
vomiting,  a  more  cheerful  countenance,  and  the  absence  of  symptoms 
which  indicate  a  complication.  Many  recover  after  days  of  anxious 
watching  and  perhaps  after  many  fluctuations. 

Death  may  occur  early  from  a  sudden  aggravation  of  symptoms  and 
rapid  sinking,  or  the  attack  may  be  so  violent  from  the  first  that  the 
infant  quickly  succumbs ;  but  more  frequently  death  takes  place  after  a 
prolonged  sickness.  Little  by  little  the  patient  loses  flesh  and  strength, 
till  a  state  of  marked  emaciation  is  reached.  The  eyes  and  cheeks  are 
sunken,  the  bony  projections  of  the  face,  trunk,  and  limbs  become  prom- 
inent, and  the  skin  lies  in  wrinkles  from  the  wasting.  The  altered 
expression  of  the  face  makes  the  patient  look  older  than  the  actual  age. 
The  joints  in  contrast  with  the  wasted  extremities  seem  enlarged  and  the 
fingers  and  toes  elongated.  The  stools  diminish  in  frequency  from  dimin- 
ished peristaltic  and  vermicular  action,  and  vomiting,  if  previously  pres- 
ent, now  ceases.  A  feeble,  quick,  and  scarcely  appreciable  pulse,  slow 
respiration,  and  diminished  inflation  of  the  lungs,  sightless  and  contracted 
pupils,  over  which  the  eyelids  no  longer  close,  announce  the  near  approach 
of  death.  The  drowsiness  increases  and  the  limbs  become  cool,  while  per- 
haps the  head  is  hot.  The  infant  no  longer  has  the  ability  to  nurse,  or 
if  bottle-fed  the  food  placed  in  the  mouth  flows  back  or  is  swal- 
lowed with  apparent  indifference.  So  low  is  its  vitality  that  it  lies 
pallid  and  almost  motionless  for  hours  or  even  days  before  death,  and 
death  occurs  so  quietly  that  the  moment  of  its  occurrence  is  scarcely 
appreciable. 

Anatomical  Characters. — Since  the  prominent  and  essential  symp- 
toms of  the  disease  which  we  are  considering  pertain  to  the  digestive 
apparatus,  it  is  evident  that  the  lesions  which  attend  and  characterize  it 
are  to  be  found  in  this  part  of  the  system.  Lesions  elsewhere,  so  far  as ; 
they  are  appreciable  to  us,  are  secondary  and  not  essential.  I  have  wit- 
nessed a  large  number  of  autopsies  of  infants  who  have  perished  from  the 
summer  complaint,  chiefly  in  institutions,  and  they  have  been  sufficiently 
marked  and  uniform  to  enable  us  to  designate  it  an  entero-colitis. 
Several  years  since  I  preserved  records  of  the  autopsical  appearances 
in  the  intestinal  catarrh  of  infants,  most  of  the  cases  being  of  summer 
diarrhoea.  The  numl)er  aggregated  eighty-two.  Since  then  I  have 
each  summer  witnessed  autopsies  in  the  institutions  in  cases  of  this 
disease,  and  the  lesions  observed  were  the  same  as  in  the  eighty-two 
cases. 

The  question  may  properly  be  asked :  Can  inflammatory  hyperaemia  of 
the  intestinal  mucous  membrane  be  distinguished  from  simple  congestion 
if  there  be  no  ulceration  and  no  appreciable  thickening  of  the  intestine? 
It  is  possible  that  occasionally  I  have  recorded  as  inflammatory  what  wa.^ 
simply  a  congestive  lesion,  but  I  do  not  think  I  have  incorporated  a  suf- 
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ficient  number  of  such  cases  to  vitiate  the  statistics.  In  a  large  proportion 
of  the  cases  there  was  evident  thickening  of  the  intestinal  mucous  mem- 
brane or  other  unequivocal  evidence  of  inflammation.  The  following  is 
an  analysis  of  the  eighty-two  cases : 

The  duodenum  and  jejunum  presented  the  appearance  of  inflammatory 
hypersemia  in  12  cases.  The  hypersemia  was  usually  in  patches  of  variable 
extent  or  of  that  form  described  by  the  term  arborescent.  In  51  cases  the 
duodenal  and  jejunal  mucous  membrane  was  pale  and  without  any  other 
appearance  characteristic  of  catarrh  or  inflammation.  In  the  remaining 
19  cases  the  appearance  of  the  duodenum  and  jejunum  was  not  recorded, 
so  that  it  was  probably  normal.  On  the  other  hand,  in  the  ileum  inflam- 
matory lesions  were  present  as  a  rule.  In  49  cases  I  found  the  surface 
of  the  ileum  distinctly  hypersemic,  and  in  that  portion  of  it  nearest  the 
ileo-caecal  valve,  including  the  valve  itself,  the  inflammation  had  evident- 
ly been  the  most  intense,  since  in  this  portion  the  hypersemia  and  thick- 
ening of  the  mucous  membrane  were  most  marked.  In  16  cases  the 
surface  of  the  ileum  appeared  nearly  or  quite  normal ;  in  14  hyperaemia 
in  the  small  intestines  in  patches,  streaks,  or  arborescence  was  recorded, 
but  the  records  do  not  state  in  which  division  of  the  intestines  they 
were  observed. 

Billard,  with  other  observers,  has  noticed  the  frequency  and  intensity 
of  the  inflammatory  lesions  in  entero-colitis  in  the  terminal  portion  of 
the  small  intestines,  and  the  thickening  in  many  cases  of  the  ileo-csecal 
valve,  and  he  asks  whether  the  vomiting  which  is  so  common  and  often 
obstinate  in  this  disease  may  not  be  sometimes  due  to  obstruction  to  the 
passage  of  fecal  matter  at  the  valve  in  consequence  of  the  hypersemia 
and  swelling,  but  has  not  observed  any  retained  fecal  matter  above  it, 
such  as  we  find  in  any  part  of  the  colon,  or  any  other  appearance  which 
indicated  sufficient  obstruction  to  cause  symptoms.  Still,  it  seems  not 
improbable  that  the  reason  Avhy  the  inflammatory  lesions  are  more  pro- 
nounced at  and  immediately  above  the  valve  than  in  other  parts  of  the 
small  intestine  is  that  the  fecal  matter,  so  commonly  acid  and  irritat- 
ing in  this  disease,  is  somewhat  delayed  in  its  passage  downward  at  this 
point. 

Small  superficial  circular  or  oval  ulcers  were  observed  in  the  ileum  in 
4  cases,  in  2  of  which  they  were  found  also  in  the  lower  part  of  the  jeju- 
num. In  1  case  the  records  state  that  ulcers  were  in  the  jejunum,  but  do 
not  mention  whether  they  were  also  in  the  ileum.  In  1  case,  in  which 
there  was  much  thickening  of  the  ileum  next  to  the  ileo-csecal  valve, 
many  small  granulations  had  sprouted  up  from  the  submucous  connective 
tissue,  so  that  the  mucous  surface  appeared  as  if  studded  with  small 
warts. 

Softening  of  the  mucous  membrane  was  also  apparent  in  certain  cases. 
The  firmness  of  its  attachment  to  the  parts  underneatli  varied  consider- 
ably in  different  specimens.  I  was  able  in  cases  in  which  there  was 
considerable  softening  to  detach  readily  the  mucous  membrane  with  the 
nail  or  handle  of  the  scalpel  within  so  short  a  period  after  death  that  it 
was  probable  that  the  change  of  consistence  was  not  cadaveric.  In  some 
cases  the  vessels  of  the  submucous  tissue  were  injected  and  this  tissue 
infiltrated. 

In  all  the  cases  except  one  lesions  w^re  present  indicating  inflammation 
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of  the  mucous  membrane  of  the  colon.  In  39  hypersemia,  thickening, 
and  other  signs  of  inflammation  extended  over  nearly  or  quite  the  entire 
colon ;  in  14  the  colitis  was  confined  to  the  descending  portion  entirely  or 
almost  entirely ;  in  28  cases  the  records  state  that  inflammatory  lesions 
were  found  in  the  colon,  but  their  exact  location  is  not  mentioned.  In 
18  of  the  autopsies  the  mucous  membrane  of  the  colon  was  found 
ulcerated. 

Therefore,  according  to  these  statistics — and  autopsies  which  I  have 
witnessed  that  are  not  embraced  in  them  disclosed  similar  lesions — colitis 
is  present,  almost  without  exception,  in  cases  of  summer  diarrhoea,  asso- 
ciated with  more  or  less  ileitis.  The  portion  of  the  colon  which  presents 
the  most  marked  inflammatory  lesions  is  that  in  and  immediately  above 
the  sigmoid  flexure — that  portion,  therefore,  in  which  any  fermenting 
fecal  matter  has  reached  its  greatest  degree  of  fermentation,  and  con- 
sequently contains  the  most  irritating  elements,  and  where,  next  to  the 
caput  coli,  it  is  longest  delayed  in  its  passage  downward. 

The  solitary  glands  of  both  the  large  and  small  intestines  and  Peyer^s 
patches  undergo  hyperplasia.  In  cases  of  short  duration,  and  in  parts  of 
the  intestine  where  the  inflammatory  action  has  been  mild,  the  solitary 
glands  present  a  vascular  appearance,  like  the  surrounding  membrane,  and 
are  slightly  enlarged.  The  enlargement  is  most  apparent  if  the  intestine 
be  viewed  by  transmitted  light,  when  not  only  are  the  glands  seen  to  be 
swollen,  but  their  central  dark  points  are  distinct.  If  a  higher  grade  of 
intestinal  catarrh  or  a  catarrh  more  protracted  have  occurred,  the  volume 
of  these  follicles  is  so  increased  that  they  rise  above  the  common  level 
and  present  a  papillary  appearance.  Peyer's  patches  are  also  distinct  and 
punctate.  The  enlargement  of  Peyer's  patches,  like  that  of  the  solitary 
glands,  is  due  to  hyperplasia,  the  elementary  cells  being  largely  increasetl 
in  number. 

The  small  ulcers  which,  as  we  have  seen  from  the  above  statistics,  are 
present  in  a  certain  proportion  of  cases  in  the  mucous  membrane  of  the 
('X>lon,  and  more  rarely  in  that  of  the  small  intestine  when  the  inflani- 
matiun  has  been  protracted  and  of  a  severe  type,  appear  to  occur  in  the 
solitary  glands  and  in  the  mucous  membrane  surrounding  them.  AYhile 
some  of  these  glands  in  a  specimen  are  simply  tumefied,  others  are 
slightly  ulcerated,  and  others  still  nearly  or  quite  destroyed.  The  ulcers 
are  usually  from  one  to  three  lines  in  diameter,  circular  or  oval,  with 
e<^lges  slightly  raised  from  infiltration.  Rarely,  I  have  seen  minute  coag- 
ula  of  blood  in  one  or  more  ulcers,  and  I  have  also  observed  ulcers  which 
have  evidently  been  larger  and  have  partially  healed.  The  ulcers  are 
more  frequently  found  in  the  descending  colon  than  in  other  portions  of 
the  intestines.  When  ulcers  are  present  they  commonly  occur  in  the 
descending  colon,  or  if  occurring  elsewhere  they  are  most  abundant  in 
this  situation. 

According  to  my  observations,  these  ulcers  are  found  chiefly  in  infants 
over  the  age  of  six  months — during  the  time,  therefore,  when  there  is 
greatest  functional  activity  and  most  raj)id  development  of  the  solitary 
glands.  Peyer's  patches,  though  frequently  prominent  and  distinct,  have 
not  been  ulcerated  in  any  of  tiie  cases  observed  by  me. 

The  ap^xindix  vermiformis  participates  in  the  catarrh  when  it  occurs  in 
the  caput  coli,  its  mucous  membrane  being  hypersemic  and  thickened.    In 
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cei-taiu  rare  cases  the  inflammation  is  so  intense  that  a  thin  film  of  fibrin 
is  exuded  in  places  upon  the  surfiice  of  the  colon.  It  is  apt  to  be  over- 
looked or  to  be  washed  away  in  the  examination.  The  rectum  usually 
presents  no  inflammatory  lesions,  or  but  slight  lesions  in  comparison  with 
those  in  the  colon.  It  usually  remains  of  the  normal  pale  color,  or  but 
slightly  vascular  even  when  there  is  almost  general  colitis.  Hence  the 
iufrequency  of  tenesmus. 

As  might  be  expected  from  the  nature  of  the  disease,  the  secretion  of 
mucus  from  the  intestinal  surface  is  augmented.-  It  is  often  seen  formino* 
a  layer  upon  the  intestinal  surface,  and  it  appears  in  the  stools  mixed  with 
epithelial  cells  and  sometimes  with  blood  and  pus. 

The  mesenteric  glands  in  cases  which  have  run  the  most  protracted 
course  and  end  fatally  are  found  more  or  less  enlarged  from  hyperplasia. 
They  are  frequently  as  large  as  a  pea  or  larger,  and  of  a  light  color,  the 
color  being  due  not  only  to  the  hyperplasia,  but  in  part  to  the  anaemia. 
Occasionally,  when  patients  have  been  much  reduced  from  the  long  con- 
tinuance of  the  diarrhoea,  and  are  in  a  state  of  marked  cachexia  at  death, 
we  find  certain  of  these  glands  caseous. 

The  condition  of  the  stomach  is  interesting,  since  indigestion  and  vom- 
iting are  so  commonly  present.  I  have  records  of  its  appearance  in  59 
cases,  in  42  of  which  it  seemed  normal,  having  the  usual  pale  color  and 
exhibiting  only  such  changes  as  occur  in  the  cadaver.  In  the  remaining 
17  cases  the  stomach  was  more  or  less  hypersemic,  and  in  3  of  them 
points  of  ulceration  were  observed  in  the  mucous  membrane. 

All  physicians  familiar  with  this  disease  have  remarked  the  frequency 
of  stomatitis.  In  protracted  and  grave  cases  it  is  a  common  complication. 
The  buccal  surface  in  these  cases  is  more  vascular  than  natural,  and  if  the 
vital  powers  are  much  reduced  superficial  ulcerations  are  not  infrequent, 
oftener  upon  the  gums  than  elsewhere.  The  gums  are  apt  to  be  spongy, 
more  or  less  swollen,  bleeding  readily  when  rubbed  or  pressed  upon. 
Thrush  is  a  common  complication  of  the  summer  complaint  in  infants 
under  the  age  of  three  or  four  months,  but  is  infrequent  in  older  infants. 
Occurring  in  those  over  the  age  of  six  or  eight  months,  it  has  an  unfa- 
vorable prognostic  significance,  indicating  a  form  of  summer  diarrhoea 
which  commonly  eventuates  in  death. 

The  belief  has  long  been  prevalent  in  the  past  that  the  liver  is  also  in 
fault.  The  green  color  of  the  stools  was  supposed  to  be  due  to  vitiated 
bile.  But  usually  in  the  post-mortem  examinations  which  I  have  made 
I  have  found  that  the  green  coloration  of  the  fecal  matter  did  not  ap- 
pear at  the  point  where  the  bile  enters  the  intestines,  but  at  some  point 
below  the  ductus  communis  choledochus  in  the  jejunum  or  ileum.  The 
green  tinge,  at  first  slight,  becomes  more  and  more  distinct  on  tracing  it 
<lownward  in  the  intestine.  It  appears  to  be  due  to  admixture  of  the 
intestinal  secretions  with  the  fecal  matter. 

I  have  notes  of  the  appearance  and  state  of  the  liver  in  32  fatal  cases. 
Nothing  could  be  seen  in  these  examinations  which  indicated  any  ana- 
tomical change  in  this  organ  that  could  be  attributed  to  the  diarrhoeal 
malady.  The  size  and  Aveight  of  the  liver  varied  considerably  in  infants 
of  the  same  age,  but  probably  there  was  no  greater  difference  than  usually 
obtains  among  glandular  organs  in  a  state  of  health.  The  following  was 
the  weight  of  this  organ  in  20  cases : 
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Age.  Weight. 

4  weeks 5  ounces. 

2  months 3*    " 


5" 

9 

^ 
6 

CI 
8 


Age.  Weight. 

10  months 6|  ounces. 


6 
9 
6 

6 

^ 

15 


In  none  of  these  cases  did  the  size,  weight,  or  appearance  of  this  organ 
seem  to  be  different  from  that  in  liealth  or  in  other  diseases,  except  in  one 
in  which  flitty  degeneration  had  occurred,  but  this  was  probably  due  to 
tuberculosi.s,  which  was  also  present.  In  most  of  these  cases  the  liver  was 
examined  microscopically,  and  the  only  noteworthy  appearance  observed 
was  the  variable  amount  of  oil-globules  in  the  hepatic  cells.  In  some 
specimens  the  oil-globules  were  in  excess,  in  others  deficient,  and  in  othei's 
still  they  were  more  abundant  in  one  part  of  the  organ  than  in  another. 
Little  importance  was  attached  to  these  differences  in  the  quantity  of  oily 
matter. 

Hypostatic  congestion  of  the  posterior  portions  of  the  lungs,  ending  if 
it  continue  in  a  form  of  subacute  catarrhal  pneumonia  and  giving  rise  to 
an  occasional  painless  cough,  has  been  described  in  the  preceding  pages. 
The  character  of  the  cough  in  connection  with  the  wasting  might  excite 
suspicions  of  the  presence  of  tubercles  in  the  lungs ;  but  tubercles  are  rare 
in  this  disease,  and  when  present  I  should  suspect  a  strong  hereditary  pre- 
disposition.    They  occurred  in  only  1  of  the  82  cases. 

The  state  of  the  encephalon  in  those  patients  in  whom  spurious  hydro- 
cephalus occurs  is  interesting.  In  protracted  cases  of  the  diarrhoea  the 
brain  wastes  like  the  body  and  limbs.  In  the  young  infant,  in  whom 
the  cranial  bones  are  still  ununited,  the  occipital  and  sometimes  the 
frontal  bones  become  depressed  and  overlapped  by  the  parietal,  the 
depression  being  of  course  proportionate  to  the  diminution  in  size  of 
the  encephalon.  The  cranium  becomes  quite  uneven.  In  older  chil- 
dren, with  the  cranial  bones  consolidated,  serous  effusion  occurs  accord- 
ing to  the  degree  of  waste,  thus  preserving  the  size  of  the  encephalonj 
The  effusion  is  chiefly  external  to  the  brain,  lying  over  the  convolutions 
from  the  base  to  the  vertex.  Its  quantity  varies  from  one  or  two 
drachms  to  an  ounce  or  more.  Along  with  this  serous  effusion,  and 
antedating  it,  passive  congestion  of  the  cerebral  veins  and  sinuses  is 
also  present.  This  congestion  is  the  obvious  and  necessary  result  of 
the  feebleness  of  the  heart's  action  and  the  loss  of  brain  substance. 

Diagnosis. — The  occurrence  and  continuance  of  diarrhoea  in  the  warm 
months,  without  any  apparent  cause  except  the  agencies  which  hot  weather 
produces,  indicate  this  disease.  The  exciting  cause  of  the  attack  may  be 
the  use  of  s6me  indigestible  and  irritating  substance,  dietetic  or  medicinal, 
as  fruits  with  their  seeds  or  a  purgative  medicine ;  but  if  it  continue  after 
the  immediate  effects  of  the  agent  have  passed  off,  it  is  proper  to  attribute 
the  diarrhoea  to  the  summer  season. 

In  the  adult  abdominal  tenderness  is  an  important  diagnostic  symptom 
of  intestinal  catarrh,  but  in  the  infant  this  symptom  is  lacking  or  is  not 
in  general  appreciable,  so  that  it  does  not  aid  in  diagncsis.     When  the 
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diagnosis  of  the  disease  is  established,  the  symptoms  do  not  usually  indi- 
cate what  part  of  the  intestinal  surface  is  chiefly  involved,  but  it  may  be 
assumed  that  it  is  the  lower  part  of  the  ileum  and  the  colon.  The  pres- 
ence of  mucus  or  of  mucus  tinged  with  blood  in  the  stools  shows  the  pre- 
dominance of  colitis. 

Prognosis. — Although  this  disease  every  summer  largely  increases  the 
death-rate  of  young  children,  most  cases  can  be  cured  if  the  proper  hygienic 
and  medicinal  measures  be  early  applied.  It  is  obvious,  from  what  has  been 
stated  in  the  foregoing  pages,  that  cholera  infantum  is  the  form  of  this 
malady  w4iich  involves  greatest  danger.  Except  in  such  cases  there  is 
sufficient  forewarning  of  a  fatal  result,  for  if  death  occur  it  is  after  a  lin- 
gering sickness,  with  fluctuations  and  gradual  loss  of  flesh  and  strength. 
Patients  often  recover  from  a  state  of  great  prostration  and  emaciation, 
])rovided  that  no  fatal  complications  arise.  The  eyes  may  be  sunken,  the 
skin  lie  in  folds  from  the  wasting,  the  strength  may  be  so  exhausted  that 
any  other  than  the  recumbent  position  is  impossible,  and  yet  the  patient 
may  recover  by  removal  to  the  country,  by  change  of  weather,  or  by  the 
use  of  better  diet  and  remedies.  Therefore  an  absolutely  unfavorable 
prognosis  should  not  be  made  except  in  cases  that  are  complicated  or  that 
border  on  collapse.  The  most  dangerous  symj)toms,  except  those  which 
indicate  commencing  or  actual  collapse,  arise  from  the  state  of  the  brain. 
Rolling  the  head,  squinting,  feeble  action  or  permanent  contraction  of 
the  pupils,  spasmodic  or  irregular  movements  of  the  limbs,  indicate  the 
near  approach  of  death,  as  do  also  coldness  of  face  and  extremities  and 
inability  to  swallow.  It  is  obvious  also  that  in  making  the  prognosis  in 
ordinary  cases  Ave  should  consider  the  age  of  the  patient,  the  state  of  the 
weather,  the  time  in  the  summer,  whether  in  the  beginning  or  near  its 
close,  and  the  surroundings,  especially  in  reference  to  the  impurity  of  the 
air,  as  well  as  the  patient's  condition. 


Cholera  Infantum,  or  Choleriform  Diarrhoea.^ 

This  is  the  most  severe  form  of  the  summer  complaint.  It  receives 
the  name  wdiich  designates  it  from  the  violence  of  its  symptoms,  which 
closely  resemble  those  of  Asiatic  cholera."  It  is,  however,  quite  distinct 
from  that  disease.  It  is  characterized  by  frequent  stools,  vomiting,  great 
elevation  of  temperature,  and  rapid  and  great  emaciation  and  loss  of 
strength.  It  commonly  occurs  under  the  age  of  two  years.  It  some- 
times begins  abruptly,  the  previous  health  having  been  good  ;  in  other  cases 
it  is  preceded  by  the  ordinary  form  of  summer  diarrhoea.  The  stools  have 
been  thinner  than  natural  and  somewhat  more  frequent,  but  not  such  as 
to  excite  alarm,  when  suddenly  they  become  more  frequent  and  watery, 
and  the  parents  are  surprised  and  frightened  by  the  rapid  sinking  and 
real  danger  of  the  infant. 

The  first  evacuations,  unless  there  have  been  previous  diarrhoea,  may 
contain  fecal  matter,  but  subsequently  they  are  so  thin  that  they  soak 
into  the  diaper  like  urine,  and  in  some  cases  they  scarcely  produce  more 
of  a  stain  than  does  this  secretion.  Their  odor  is  peculiar — not  fecal, 
but  musty  and  offensive,  and  occasionally  almost  odorless.  Commencing- 
simultaneously   with   the   watery  evacuations   or   soon  after  is  another 
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symptom,  irritability  of  the  stomach,  which  increases  greatly  tlie  prostm- 
tion  and  danger.  Whatever  drinks  are  swallowed  by  the  infant  are 
rejected  immediately  or  after  a  few  moments,  or  retching  may  occur  with- 
out vomiting.  The  appetite  is  lost  and  the  thirst  is  intense.  Cold  water 
is  taken  with  avidity,  and  if  the  infant  nurse  it  eagerly  seizes  the  breast 
in  order  to  relieve  the  thirst.  The  tongue  is  moist  at  first,  and  clean  or 
<»vered  with  a  light  fur,  pulse  accelerated,  respiration  either  natural  or 
somewhat  increased  in  frequency,  and  the  surface  warm,  but  the  tempera- 
ture is  speedily  reduced  in  severe  cases.  The  internal  temperature  or 
tliat  of  the  blood  is  always  very  high.  In  ordinary  cases  of  cholera 
infantum  the  thermometer  introduced  into  the  rectum  rises  to  or  above 
105°,  and  I  have  seen  it  indicate  107°.  Although  the  infant  may  be 
restless  at  first,  it  does  not  appear  to  have  any  abdominal  pain  or  tender- 
ness. The  restlessness  is  apparently  due  to  thirst  or  to  that  unpleasant 
sensation  which  the  sick  feel  when  the  vital  powers  are  rapidly  reduced. 
The  urine  is  scanty  in  proportion  to  the  gravity  of  the  attack,  as  it  ordi- 
narily is  when  the  stools  are  frequent  and  watery. 

The  emaciation  and  loss  of  strength  are  more  rapid  than  in  any  other 
disease  which  I  can  recall  to  mind,  unless  in  Asiatic  cholera.  In  a  few 
hours  the  parents  scarcely  recognize  in  the  changed  and  melancholy  aspect 
of  the  infant  any  resemblance  to  the  features  which  it  exhibited  a  day  or 
two  before.  The  eyes  are  sunken,  the  eyelids  and  lips  are  permanently 
open  from  the  feeble  contmctile  power  of  the  muscles  which  close  them, 
while  the  loss  of  the  fluids  from  the  tissues  and  the  emaciation  are  such 
that  the  bony  angles  become  more  prominent  and  the  skin  in  places  lies 
in  folds. 

As  the  disease  approaches  a  fatal  termination,  which  often  occurs  in 
two  or  three  days,  the  infant  remains  quiet,  not  disturbed  even  by  the 
flies  which  alight  upon  its  face.  The  limbs  and  face  become  cool,  the 
eyes  bleared,  pupils  contracted,  and  the  urine  scanty  or  suppressed.  In 
some  instances,  when  the  patient  is  near  death,  the  respiration  becomes 
accelerated,  either  from  the  eflect  of  the  disease  upon  the  respiratory 
centres  oi'  from  pulmonary  congestion  resulting  from  the  feeble  circula- 
tion. As  the  vital  powers  fail  the  pulse  becomes  progressively  more 
feeble,  the  surface  has  a  clammy  coldness,  the  contracted  pupils  no  longer 
respond  to  light,  and  the  stupor  deepens,  from  which  it  is  impossible  to 
arouse  the  infant. 

In  the  most  favorable  cases  cholera  infantum  is  checked  before  the 
occurrence  of  these  grave  symptoms,  and  often  in  cases  which  are  ulti- 
mately fatal  there  is  not  such  a  speedy  termination  of  the  malady  as  is 
indicated  in  the  above  description.  The  choleriform  diarrhoea  abates  and 
the  case  becomes  one  of  ordinary  summer  complaint. 

Anatomical  Characters. — Rilliet  and  Barthez,  who  of  foreign 
writers  treat  of  cholera  infantum  at  greatest  length,  describe  it  under 
the  name  of  gastro-intestinal  choleriform  ciitarrh.  '*  The  perusal,'^  they 
remark,  "of  anatomico-pathological  descriptions,  and  especially  the  study 
of  the  facts,  show  that  the  gastro-intastinal  tube  in  subjects  who  succumb 
to  this  disease  may  be  in  four  different  states :  (a)  either  the  stomach  is 
softened  without  any  lesion  of  the  digestive  tube;  (b)  or  the  stomach  is 
softened  at  tlie  same  time  that  the  nnurous  membrane  of  tiie  ini»^stinc,  and 
especially  its  follicular  apparatus,  is  diseased;  (c)  or  the  stomach  is  iieulthy, 
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wliile  the  follicular  apparatus  or  the  mucous  membrane  is  diseased ;  (cT)  or, 
tinally,  the  gastro-intestinal  tube  is  not  the  seat  of  any  lesion  appreciable 
to  our  senses  in  the  present  state  of  our  knowledge,  or  it  presents  lesions 
so  insignificant  that  they  are  not  sufficient  to  explain  the  gravity  of  the 
Hymptoms. 

"  So  far,  the  disease  resembles  all  the  catarrhs,  but  what  is  special  is 
the  abundance  of  serous  secretion  and  the  disturbance  of  the  great  sym- 
pathetic nerve. 

^'  The  serous  secretion,  which  appears  to  be  produced  by  a  perspiration 
(analogous  to  that  of  the  respiratory  passages  and  of  the  skin)  rather  than 
by  a  follicular  secretion,  shows,  perhaps,  that  the  elimination  of  substances 
is  effected  by  other  organs  than  the  follicles ;  perhaps,  also,  we  ought  to 
see  a  proof  that  the  materials  to  eliminate  are  not  the  same  as  in  simple 
catarrh.  Upon  all  these  points  we  are  constrained  to  remain  in  doubt. 
We  content  ourselves  with  pointing  out  the  fact.'^^ 

On  the  1st  of  August,  1861,  I  made  the  autopsy  of  an  infant  sixteen 
months  old  who  died  of  cholera  infantum  with  a  sickness  of  less  than 
one  day.  The  examination  was  made  thirty  hours  after  death.  Nothing 
unusual  was  observed  in  the  brain,  unless  perhaps  a  little  more  than  the 
ordinary  injection  of  vessels  at  the  vertex.  No  marked  anatomical  change 
was  observed  in  the  stomach  and  intestines,  except  enlargement  of  the 
patches  of  Peyer  as  well  as  of  the  solitary  and  mesenteric  glands.  Mucous 
membrane  pale.  In  this  and  the  following  cases  there  was  apparently 
slight  softening  of  the  intestinal  mucous  membrane,  but  whether  it  was 
]>athological  or  cadaveric  was  uncertain,  as  the  weather  was  very  warm. 
The  liver  seemed  healthy.  Examined  by  the  microscope,  it  was  found 
to  contain  about  the  normal  number  of  oil-globules. 

The  second  case  was  that  of  an  infant  seven  months  old,  wet-nursed, 
who  died  July  26,  1862,  after  a  sickness  also  of  about  one  day.  He 
was  previously  emaciated,  but  without  any  marked  ailment.  The  post- 
mortem examination  was  made  on  the  28th.  The  brain  was  somewhat 
softer  than  natural,  but  otherwise  healthy.  There  was  no  abnormal  vas- 
cularity of  the  membranes  of  the  brain,  and  no  serous  effusion  within 
the  cranium.  The  mucous  membrane  of  the  intestines  had  nearly  the 
normal  color  throughout,  but  it  seemed  somewhat  thickened  and  softened ; 
the  solitary  glands  of  the  colon  were  prominent.  The  patches  of  Peyer 
were  not  distinct. 

In  the  NcAv  York  Protestant  Episcopal  Orphan  Asylum  an  infant 
twenty  months  old,  previously  healthy,  was  seized  with  cholera  infantum 
on  the  25th  of  June,  1864.  The  alvine  evacuations,  as  is  usual  with 
this  disease,  were  frequent  and  watery,  and  attended  by  obstinate  vomit- 
ing. Death  occurred  in  slight  spasms  in  thirty-six  hours.  The  exciting 
cause  was  probably  the  use  of  a  few  currants  which  were  eaten  in  a  cake 
the  day  before,  some  of  which  fruit  was  contained  in  the  first  e^'acua- 
tions.  The  brain  was  not  examined.  The  only  pathological  changes 
which  were  observed  in  the  stomach  and  intestines  were  slightly  vascular 
patches  in  the  small  intestines  and  an  unusual  prominence  of  the  solitary 
glands  in  the  colon.  The  glands  resembled  small  beads  imbedded  in  the 
mucous  membrane.  The  lungs  -in  the  above  cases  were  healthy,  except- 
ing hypor>tatic  congestion. 

^  Maladies  des  Enfants. 
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SiQce  the  date  of  these  autopsies  I  have  made  others  in  cases  which 
terminated  fatally  after  a  brief  duration,  and  have  uniformly  found  sim- 
ilar lesions — namely,  the  gastro-intestiual  surface  either  without  vascu- 
larity or  scantily  vascular  in  streaks  or  patches,  sometimes  presenting  a  _^ , 
whitish  or  soggy  appearance  and  somewhat  softened,  while  the  solitary™  | 
glands  were  enlarged  so  as  to  be  prominent  upon  the  surface.     In  cases "  ' 
which  continue  longer  evident  inflammatory  lesions  soon  appear  which 
are   identical  with   those  which   have   already   been   described   in   our 
remarks  on  the  ordinary  form  of  the  summer  diarrhoea. 

During  my  term  of  service  in  the  New  York  Foundling  Asylum  in 
the  summer  of  1884,  an  infant  died  after  a  brief  illness  with  all  the 
symptoms  of  cholera  infantum,  and  the  intestines  were  sent  to  William 
H.  Welch,  now  of  Johns  Hopkins  Hospital,  for  microscopic  examina- 
tion. His  report  was  as  follows:  "I  found  undoubted  evidence  of  acute 
inflammation.  There  was  an  increased  number  of  small,  round  cells 
(leucocytes)  in  the  mucous  and  submucous  coats.  This  accumulation  of 
new  cells  was  most  abundant  in  and  around  the  solitary  follicles,  which 
were  greatly  swollen.  Clumps  of  lymphoid  cells  were  found  extending 
even  a  little  into  the  muscular  coat.  The  epithelial  lining  of  the  intes- 
tine was  not  demonstrable,  but  this  is  usually  the  case  with  post-mortem 
specimens  of  human  intestine,  and  justifies  no  inferences  as  to  patho- 
logical changes.  The  glands  of  Lieberkiihn  were  rich  in  the  so-called 
goblet-cells,  and  some  of  the  glands  were  distended  with  mucus  and 
desquamated  epithelium,  so  as  to  present  sometimes  the  appearance  of 
little  cysts.  This  was  observed  especially  in  the  neighborhood  of  the 
solitary  follicles.  The  blood-vessels,  especially  the  veins  of  the  sub- 
mucous coat,  were  abnormally  distended  with  blood.  I  searched  for 
micro-organisms,  and  found  them  in  abundance  upon  the  free  surface  of 
the  intestine  in  the  mucous  accumulations  there,  and  also  in  the  mouths 
of  the  glands  of  Lieberkiihn.  Both  rod-shaped  and  small  round  bac- 
teria were  found.  I  attach  no  especial  importance  to  finding  bacteria 
upon  the  surface  of  the  intestine.  The  general  result  of  the  examina- 
tion is  to  confirm  the  view  that  cholera  infantum  is  characterized  by  an 
acute  intestinal  inflammation." 

Nature. — Cholera  infantum  appears  from  its  symptoms  and  lesions 
to  be  the  most  severe  form  of  intestinal  catarrh  to  which  infants  are 
liable.  The  alvine  discharges,  to  which  the  rapid  prostration  is  largely 
due,  probably  consist  in  part  of  intestinal  secretions  and  in  part  of  seru 
which  has  transuded  from  the  capillaries  of  the  intestines.  That  tlitf 
intestinal  mucous  membrane  sometimes  presents  a  pale  appearance  at  the 
autopsy  of  an  infant  who,  previously  well,  has  died  of  cholera  infantum 
after  a  sickness  of  twenty-four  or  forty-eight  hours,  is  perhaps  due  to  the 
great  amount  of  liquid  secretion  and  transudation  in  which  the  inflamed 
surface  is  bathed.  Moreover,  it  is,  I  believe,  a  recognized  fact  that  the 
hyperaemia  of  an  acutely-inflamed  surface  when  of  short  duration  fre- 
quently disappears  in  the  cadaver,  as  that  of  scarlet  fever  and  erysipelas. 
The  early  hyperplasia  of  the  solitary  and  mesenteric  glands,  and  the 
hyperaemia  and  thickening  of  the  surface  of  the  ileum  and  colon  in  those 
who  have  survived  a  few  days,  indicate  the  inflammatory  character  of 
the  malady. 

The  opinion  bis  been  expressed   by  certain  observers  that  cholera 
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infantum  is  identical  with  thermic  fever  or  sunstroke.  Tliere  is  indeed 
a  resemblance  to  thermic  fever  as  regards  certain  important  symptoms. 
In  cholera  infantum  the  temperature  is  from  105°  to  108° ;  in  sunstroke 
it  is  also  very  high,  often  running  above  108°.  Great  heat  of  head,  con- 
tracted pupils,  thin  fecal  evacuations,  embarrassed  respiration,  scanty 
urine,  and  cerebral  symptoms  are  common  toward  the  close  of  cholera 
infantum,  and  they  are  the  prominent  symptoms  in  sunstroke.  Never- 
theless, I  cannot  accept  the  theory  which  regards  these  maladies  as  iden- 
tical, and  Avhich  removes  cholera  infantum  from  tlie  list  of  intestinal 
diseases.  In  cholera  infantum  the  gastro-intestinal  symptoms  always 
take  the  precedence,  and  are,  except  in  advanced  cases,  always  more 
prominent  than  other  symptoms.  It  does  not  commence  as  by  a  stroke 
like  coup  de  soleil,  but  it  comes  on  more  gradually,  though  rapidly,  and 
it  often  supervenes  upon  a  diarrhoea  or  some  error  of  diet.  In  the  com- 
mencement of  cholera  infantum  the  infant  is  not  apt  to  be  drowsy,  and 
it  is  often  wide  awake  and  restless  from  the  thirst.  Contrast  this  with 
the  alarming  stupor  of  sunstroke.  Sunstroke  only  occurs  during  the 
hours  of  excessive  heat,  but  cholera  infantum  may  occur  at  any  hour  or 
in  any  day  during  the  hot  Aveather,  provided  that  there  be  sufficient 
dietetic  cause.  Again,  intestinal  inflammation  is  not  common  in  sun- 
stroke, Avhile  it  is  the  common  or,  as  I  believe,  the  essential  lesion  of 
cholera  infantum.  These  facts  show,  in  my  opinion,  that  the  two  mala- 
dies are  essentially  and  entirely  distinct.  Nevertheless,  cases  of  apparent 
sunstroke  sometimes  occur  in  the  infant,  and  if  the  bowels  are  at  the 
same  time  relaxed  the  disease  is  apt  to  be  regarded  as  cholera  infantum, 
and  if  fatal  is  usually  reported  as  such  to  the  health  authorities.  Cases 
of  this  kind  I  have  occasionally  observed  or  they  have  been  reported  to 
me,  although  they  are  not  common. 

With  the  exception  of  the  organs  of  digestion  no  uniform  lesions  are 
observed  in  any  of  the  viscera  in  cholera  infantum,  except  such  as  are 
due  to  change  in  the  quantity  and  fluidity  of  the  blood  and  its  circulation. 
Writers  describe  an  anaemic  appearance  of  the  thoracic  and  abdominal 
viscera,  and  occasionally  passive  congestion  of  the  cerebral  vessels.  The 
cerebral  symptoms  often  present  toward  the  close  of  life  in  unfavorable 
cases  of  cholera  infantum  are  often  due  to  spurious  hydrocephalus,  which 
we  have  described  above ;  but  as  the  urinary  secretion  is  scanty  or  sup- 
pressed, cerebral  symptoms  may  in  certain  cases  be  due  to  uraemia. 

Diagnosis. — This  form  of  the  summer  diarrhoea  is  diagnosticated  by 
the  symptoms,  and  especially  by  the  frequency  and  character  of  the  stools. 
The  stools  have  already  been  described  as  frequent,  often  passed  with 
considerable  force,  deficient  in  fecal  matter,  and  thin,  so  as  to  soak  into 
the  diaper  almost  like  urine.  The  vomiting,  thirst,  rapid  sinking,  and 
emaciation  serve  to  distinguish  cholera  infantum  from  other  diarrhoeal 
maladies. 

When  Asiatic  cholera  is  prevalent  the  diiferential  diagnosis  between 
the  two  is  difficult  if  not  impossible. 

Prognosis. — Cholera  infantum  is  one  of  those  diseases  in  regard  to 
which  physicians  often  injure  their  reputation  by  not  giving  sufficient 
notice  of  the  danger,  or  even  by  expressing  a  favorable  opinion  when  the 
case  soon  after  ends  fatally.  A  favorable  prognosis  should  seldom  bo 
expressed  without  qualification.     If  the  urgent   symptoms  be  relieved, 
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still  the  disease  may  continue  as  an  ordinary  intestinal  inflammation, 
which  in  hot  weather  is  formidable  and  often  fatal.  If  the  stools  become 
more  consistent  and  less  frequent  without  the  occurrence  of  cerebral  symp- 
toms, while  the  limbs  are  warm  and  the'  pulse  good,  we  may  confidently 
express  the  opinion  that  there  is  no  present  danger. 

The  duration  of  true  cholera  infantum  is  short.  It  either  ends  fatally, 
or  it  begins  soon  to  abate  and  ceases,  or  it  continues,  and  is  not  to  be  dis- 
tinguished in  its  subsequent  course  from  an  attack  of  summer  diarrhoea 
beginning  in  the  ordinary  manner. 

Treatment. — Preventive  Measures. — Obviously,  efficient  preventive 
measures  consist  in  the  removal  of  infants  so  far  as  practicable  from  the 
operation  of  the  causes  which  produce  the  disease.  Weaning  just  before 
or  in  the  hot  weather  should,  if  possible,  be  avoided,  and  removal  to  the 
country  should  be  recommended,  especially  for  those  who  are  deprived 
of  the  breast-milk  during  the  age  when  such  nutriment  is  required.  If 
for  any  reason  it  is  necessary  to  employ  artificial  feeding  for  infants  under 
the  age  of  ten  months,  that  food  should  obviously  be  used  which  most 
closely  resembles  human  milk  in  digestibility  and  in  nutritive  ])roperties. 
Care  should  be  taken  to  prevent  fermentation  in  the  food  before  its  use, 
since  much  harm  is  done  by  the  employment  of  milk  or  other  food  in 
which  fermentative  changes  have  occurred  and  which  occur  quickly  in 
dietetic  mixtures  in  the  hot  months. 

It  is  also  very  important  that  the  infant  receive  its  food  in  proper 
quantity  and  at  proper  intervals,  for  if  the  mother  or  nurse  in  her  anxiety 
to  have  it  thrive  feed  it  too  often  or  in  too  large  quantity,  the  surplus  food 
which  it  cannot  digest  if  not  vomited  undergoes  fermentation,  and  conse- 
quently becomes  irritating  to  the  gastro-intestinal  surface.  The  physician 
should  be  able  to  give  advice  not  only  in  reference  to  the  frequency  of 
feeding,  but  also  in  regard  to  the  quantity  of  food  which  the  infant 
requires  at  each  feeding.  Correct  knowledge  and  advice  in  this  matter 
aid  in  the  prevention  and  cure  of  the  dyspeptic  and  diarrhoeal  maladies 
of  infancy. 

Chadbourne  of  this  city  and  myself  made  some  observations  in  order 
to  ascertain  how  much  food  well-nourished  infants  receive  daily.  We 
selected  infants  that  had  an  abundance  of  breast-milk,  and  weighed  them 
before  and  after  each  nursing,  so  as  to  determine  how  much  each  inflint 
took  during  twenty-four  hours.  The  avoirdupois  ounce  contains  437.5 
grains,  and  we  ascertained  by  careful  weight  and  measurement,  employ- 
ing the  metric  system  for  its  greater  accuracy,  that  one  fluidounce  of 
human  milk,  witli  a  specific  gravity  of  1.031,  weighed  451.9  grains. 
With  these  data  it  was  easy  to  determine  the  quantity  of  milk  in  fluid- 
ounces  from  its  weight.  Our  first  observations  related  to  12  infants 
under  the  age  of  five  weeks,  8  of  which  nursed  twelve  times,  and  the 
remaining  4  eight,  nine,  nine,  and  eleven  times  respectively,  in  the 
twenty-four  hours.  The  quantity  of  milk  received  by  them  in  twenty- 
four  hours  varied  considerably  in  the  different  cases,  but  the  average  was 
12.41  fluidounces.  Therefore  if  a  baby  in  the  first  five  weeks  nurse 
every  two  hours,  it  receives  only  a  little  more  than  one  fluidounce  at 
each  nursing. 

The  next  observations  were  made  upon  15  infants  between  the  ages 
of  five  weeks  and  ten  months:   8  of  the  15  were  under  the  age  of  sis 
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months,  and  the  remaining  7  were  between  the  ages  of  six  months  and 
ten  months.  The  Aveighiug  showed  that  the  younger  took  nearly  the 
same  quantity  per  day,  on  the  average,  as  the  older  infants  in  this  group. 
The  average  quantity  received  by  each  was  twenty-four  and  six-tenths 
fluidounces.  Hence  if  the  nursings  were  eight  in  the  twenty-four  houi-s, 
three  ounces  were  taken  at  each  nursing ;  if  the  nursings  were  twelve, 
the  quantity  each  time  was  two  ounces. 

Biedert  of  Germany  has  also  made  similar  observations  in  order  to 
determine  the  amount  of  nutriment  required  by  infants.  The  results  of 
his  weight-studies,  as  he  designates  them,  were  published  in  the  Jalirhuch 
fur  Klnderheilkunde,  xix.  B.,  3  H.  His  weighing  showed  that  infants 
(luring  their  first  month,  if  fed  on  cow's  milk,  required  from  160  to  200 
grammes  of  milk  daily,  and  in  the  third  month  300  grammes.  These 
quantities  in  fluid  measure  are  5.44  to  6.83  ounces,  the  quantity  required 
each  day  in  the  first  month,  and  10.22  ounces,  the  quantity  required  daily 
the  second  month.  Therefore,  both  my  weights  and  Biedert^s  show  that 
infants  under  the  age  of  two  months  assimilate  a  smaller  quantity  of  milk 
than  is  usually  supposed.  For  infants  older  than  two  months  he  esti- 
mates the  quantity  of  milk  required  by  infants  by  their  weight.  He 
believes  that  the  greater  the  weight  the  greater  is  the  amount  of  food 
which  the  infant  needs.  The  method  pursued  by  Chadbourne  and 
myself  is  more  simple,  and  it  seems  to  indicate  w^ith  sufficient  exact- 
ness the  amount  of  food  required. 

Some  infants,  like  adults,  need  more  food  than  others,  so  that  there 
can  be  no  exact  schedule  of  the  quantity  which  they  require  at  each  feed- 
ing ;  but  while  in  the  first  and  second  months  they  do  not  need  more  than 
from  one  to  one  and  a  half  fluidounces  at  each  feeding,  whether  of  breast- 
milk,  or  of  cow's  milk  })repared  so  as  to  resemble  as  closely  as  possible 
human  milk,  infants  as  they  grow  older  and  their  stomachs  enlarge  can 
take  food  in  larger  quantity,  and  therefore  require  less  frequent  feeding. 
Under  the  age  of  two  months  the  stomach  is  so  small  that  it  cannot 
receive  much  more  than  one  or  one  and  a  half  fluidounces  without  undue 
distension.  At  the  age  of  six  months  it  can  probably  receive  and  digest 
without  discomfort  three  ounces,  and  in  the  last  half  of  the  first  year  even 
four  ounces.  Infants  nourished  at  the  breast  should  be  allowed  to  nurse 
every  two  hours  in  the  daytime,  whatever  the  age,  after  the  second  month, 
but  less  frequently  at  night,  for  frequent  nursing  ]n'omotes  the  secretion 
of  milk,  and  the  milk  is  of  better  quality  than  when  it  is  long  retained 
in  the  breast.  If  by  the  fifth  or  sixth  month  mothers  or  wet-nurses  find, 
as  is  frequently  the  case,  that  they  do  not  have  sufficient  milk,  other  food 
should  be  given  in  addition,  perhaps  after  each  second  nursing  or  every 
fourth  hour.  The  kind  of  food  which  it  is  best  to  employ  to  supplement 
the  nursing  will  be  mentioned  under  the  head  of  curative  measures.  By 
knowledge  on  the  part  of  the  mother  and  nurse  of  the  dietetic  needs  of 
the  infant,  and  by  consequent  judicious  alimentation,  and  by  measures 
also  to  procure  the  utmost  purity  of  the  air,  there  can  be  no  doubt  that 
the  summer  diarrhoea  may  to  a  great  extent  be  prevented. 

Curative  Treatment. — ^The  indications  for  treatment  are — 1st,  to  pro- 
vide the  best  possible  food  ;  2d,  to  procure  pure  air ;  3d,  to  aid  the 
digestive  function  of  the  infant;  4th,  to  employ  such  medicinal  agents  a? 
can  be  safely  given  to  check  the  diarrhoea  and  cure  the  intestinal  catarriu 
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The  infant  with  this  disease  is  thirsty,  and  is  therefore  apt  to  take  more 
nutriment  in  the  liquid  form  than  it  requires  for  its  sustenance.  If  nurs- 
ing, it  craves  the  breast,  or  if  weaned,  craves  the  bottle,  at  short  interval? 
to  relieve  the  thirst.  No  more  nutriment  should  be  allowed  than  is 
required  for  nutrition,  for  the  reason  stated  above,  and  the  thirst  may 
best  be  relieved  by  a  little  cold  water,  gum-water,  or  barley-water,  to 
which  a  few  drops  of  brandy  or  whiskey  are  added. 

Since  one  of  the  two  important  factors  in  producing  the  summer  diar- 
rhoea is  the  use  of  improper  food,  it  is  obviously  very  important  for  the 
successful  treatment  of  this  disease  that  the  food  should  be  of  the  right 
kind,  properly  prepared,  and  given  in  proper  quantity.  I  need  not  repeat 
that  for  infants  under  the  age  of  one  year  no  food  is  so  suitable  as  breast- 
milk,  and  one  affected  with  the  diarrhoea  and  remaining  in  the  city  should, 
if  possible,  at  least  if  under  the  age  of  ten  months,  be  provided  with  breast- 
milk.  It  can  be  more  satisfactorily  treated  and  the  chances  of  its  recovery 
are  much  greater  if  it  be  nourished  witli  human  milk  than  by  any  other 
kind  of  diet.  If,  however,  the  mother's  milk  fail  or  become  unsuitable 
from  ill-health  or  pregnancy,  and  on  account  of  family  circumstances  a 
wet-nurse  cannot  be  procured,  the  important  and  difficult  duty  devolves 
upon  the  physician  of  deciding  how  the  infant  should  be  fed.  In 
order  to  solve  this  problem  it  will  be  well  to  recall  to  mind  the  part 
j)erformed  in  the  digestive  function  by  the  different  secretions  which 
digest  food : 

1st.  The  saliva  is  alkaline  in  health.  It  converts  starch  into  glucose 
or  grape-sugar.  It  has  no  effect  upon  fat  or  the  protein  group.  It  is 
the  secretion  of  the  parotid,  submaxillary,  and  sublingual  glands,  which 
in  infants  under  the  age  of  three  months  are  very  small,  almost  rudi- 
mentary. The  two  parotid  glands  at  the  age  of  one  month  weigh  only 
thirty-four  grains.  The  power  to  convert  starch  into  sugar  possessed  by 
saliva  is  due  to  a  ferment  which  it  contains  called  ptyalin. 

2d.  The  gastric  juice  is  a  thin,  nearly  transparent,  and  colorless  fluid, 
acid  from  the  presence  of  a  little  hydrochloric  acid.  It  produces  no 
cliange  in  starch,  grape-sugar,  or  the  fats,  except  that  it  dissolves  the 
covering  of  the  fat-cells.  Its  function  is  to  convert  the  proteids  into 
peptone,  which  is  effected  by  its  active  principle,  termed  pepsin. 

3d.  The  bile  is  alkaline  and  neutralizes  the  acid  product  of  gastric 
dlge,stion.  It  has  no  effect  on  the  proteids.  It  forms  soaps  with  the 
fatty  acids  and  has  a  slight  emulsifying  action  on  fat.  The  soaps  are 
said  to  promote  the  emulsion  of  fat.  Their  emulsifying  power  is  believed 
to  be  increased  by  admixture  with  the  pancreatic  secretion.  Moreover, 
the  absorption  of  oil  Ls  facilitated  by  the  presence  of  bile  upon  the  sur- 
face through  which  it  passes. 

4th.  The  pancreatic  juice  appears  to  have  the  function  of  digesting 
whatever  alimentary  substance  has  escaped  digestion  by  the  saliva,  gas- 
tric juice,  and  bile.  It  is  a  clear,  viscid  liquid  of  alkaline  reaction.  It 
rapidly  changes  starch  into  glucose.  It  con  veils  proteids  into  })eptones 
and  emulsifies  fats.  While  the  gastric  juice  requires  an  acid  medium  for 
the  performance  of  its  digestive  function,  the  ])ancreatic  juice  requires 
one  that  is  alkaline.  This  important  fact  should  be  borne  in  mind,  that 
such  a  mistake  as  presenting  ])epsin  with  chalk  mixture,  or  the  extractum 
pancreatic  with  dilute  muriatic  acid,  may  be  avoided. 
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5th.  The  intestinal  secretions  are  mainly  from  the  crypts  of  Lieber- 
kiihn,  and  their  action  in  the  digestive  process  is  probably  comparatively 
unimportant,  but  in  some  animals  they  have  been  found  to  digest  starch. 
It  will  be  observed  that  of  all  these  secretions  that  which  digests  the 
largest  number  of  nutritive  principles  is  the  pancreatic.  It  digests  all 
those  which  are  essential  to  the  maintenance  of  life  except  fat,  and  it  aids 
the  bile  in  emulsifying  fat. 

One  of  the  most  important  conferences  in  paediatrics  ever  held  con- 
vened at  Salzburg  in  1881  for  the  purpose  of  considering  the  diet  of 
infants.  Among  those  who  participated  in  the  discussion  were  men 
know^n  throughout  tlie  world  as  authorities  in  children's  diseases,  such 
as  Demme,  Biedert,  Gerhardt,  Henoch,  Steifen,  Thomas,  and  Soltmann. 
None  of  the  physicians  present  dissented  from  the  following  proposition 
of  the  chairman  :  That  '^  all  the  advances  made  in  physiology  in  respect 
to  the  digestive  organs  of  children  only  go  to  prove  that  the  mother's 
milk  is  the  only  true  material  which  is  quantitatively  and  qualitatively 
suited  to  tlie  development  of  the  child,  which  preserves  the  physiological 
functions  of  the  organs  of  digestion,  and  under  favorable  circumstances 
of  growth  unfolds  the  whole  organism  in  its  completeness.''  All  agreed 
that  when  the  breast-milk  fails  animal  milk  is  the  best  substitute.  Henoch, 
who  was  one  of  the  conference,  expresses  the  same  opinion  in  his  well- 
known  treatise  on  diseases  of  children,  as  follows :  ^'  Cow's  milk  is  the 
best  substitute  for  mother's  milk  during  the  entire  period  of  infancy.  I 
consider  the  administration  of  other  substances  advisable  only  when  good 
cow's  milk  cannot  be  obtained  or  when  it  gives  rise  to  constant  vomiting 
and  diarrhoea." 

The  many  infants'  foods  contained  in  the  shops  were  considered  by  the 
conference,  and,  in  the  words  of  the  chairman,  "  Now  and  evermore  it  is 
unanimously  agreed  that  these  preparations  can  in  no  way  be  substituted 
for  mother's  milk,  and  as  exclusive  food  during  the  first  year  are  to  be 
entirely  and  completely  rejected."  But,  unfortunately,  we  soon  learn  by 
experience  that  animal  milk,  although  it  is  the  best  of  the  substitutes  for 
human  milk,  is,  especially  as  dispensed  in  the  cities,  faulty.  It  is  digested 
with  difficulty  by  young  infants,  and  is  apt  to  cause  in  them  diarrhoea  and 
intestinal  catarrh.  Therefore  in  the  hot  months  its  use  is  very  apt  to  act 
as  one  of  the  dietetic  causes  of  the  summer  diarrhoea  in  infants  exclusively 
fed  upon  it,  unless  it  be  specially  prepared  so  as  to  more  closely  resemble 
human  milk.  The  frequent  unsatisfactory  results  of  its  use  have  led  to 
the  preparation  of  the  many  pro|)rietary  substitutes  for  human  milk 
Avhich  the  shops  contain,  and  which  have  been  so  summarily  discarded 
by  the  German  conference. 

Woman's  milk  in  health  is  always  alkaline.  It  has  a  specific  gravity 
of  1.0317;  cow's  milk  has  a  specific  gravity  of  1.029.  That  of  cows 
stabled  and  fed  upon  other  fodder  than  hay  or  grass  is  usually  decidedly 
acid.  That  from  cows  in  the  country  with  good  pasturage  is  said  to  be 
alkaline,  but  in  two  dairies  in  Central  New  York  a  hundred  miles  apart, 
in  midsummer,  with  an  abundant  pasturage,  two  competent  persons  whom 
I  requested  to  make  the  examinations  found  the  milk  slightly  acid  imme- 
diately after  the  milking  in  all  the  cows. 

The  following  results  of  a  large  number  of  analyses  of  woman's  and 
cow's  milk,  made  by  Kouig  and  quoted  by  Leeds,  and  of  several  of  the 
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best  known  and  most  u.sed  })reparations  designed  by  their  inventors  to  be 
substitutes  for  human  milk,  show  how  far  these  substitutes  resemble  the 
natural  aliment  in  their  chemical  characters : 


-Woman's  Milk. 

1 
Cow's  Milk. 

Mean. 

Minimum. 

Maximum. 

Mean. 

Minimum. 

Maximum. 

Water     ..... 

87.09 
12.91 
3.90 
6.04 
0.63 
1.31 
1.94 
0.49 

83.6  > 
9.10 
1.71 
4.11 
0.18 
0.39 
0.57 
0.14 

90.90 
16.31 
7.60 
7.80 
1.90 
2.35 
4.25 

87.41 
12.59 
3.66 
4.92 
3.01 
0.75 
3.76 
0.70 

.  80.32 
8.50 
1.15 
3.20 
1.17 
0.21 
1.38 
0.50 

91.50 
19.68 
7.09 
5.67 
7.40 
5.04 
12.44 
0.87 

Total  solids 
Fat      ... 

MUk-sugar 
Casein     .    . 

Albumen    . 
Albuminoids 
Ash     .    .    . 

The  following  analyses  of  the  foods  for  infants  found  in  the  shops, 
and  which  are  in  common  use,  were  made  by  Leeds  of  Stevens's  Insti- 
tute : 

Farinaceous  Foods, 


1. 
Blair's 
Wlieat 
Food. 

2 

Huirbell's 

Wheat 

Food. 

3. 

Imperial 
(irauum. 

4. 

Ridpe's 
Food. 

5. 
"  A.  B.  C." 

Cereal 
Milk. 

6. 
Robin- 
son's 
Patent 
Barley. 

■\Vater 

9.85 
1.56 
1.75 
1.71 
64.80 
13.69 
7.16 
294 
1.06 

7.78 

0.41 

7.56 

4.87 
67.60 
14.29 
10.13 

Umleterm'd. 
1.00 

5.49 
1.01 

Trace. 

Trace. 

78.93 
3.56 

10.51 
0.50 
1.16 

9.23 
0.63 
2.40 
2.20 
77.96 
5.19 
9.24 

0.60 

9.33 

1.01 

4.60 

15.40 

58.42 

20.00 

11.08 

1.16 

10.10 
0.97 
3.08 
0.90 

77.76 
4.11 
5.13 
1.93 
1.93 

Fat 

Grape-sugar      

Cane-sugar 

Starcii         

Soluble  carbohydrates     .    . 

Albuminoids 

Gum,  cellulose,  etc 

Ash 

lAeh'ig^s  Foods, 


Water  .    .    . 

Fat    .    .    . 

Grape-sugar 

Cane-sugar 

Starch  .    . 

Soluble  carbohydrates 

Albuminoids    .    .    . 

Gum,  cellulose,  etc. 

Ash 


Mel- 
liu's. 


5.00 

0.15 
44.69 

3.51 
None. 
85.44 

5.95 

1.89 


Haw- 
ley's. 


6.60 

0.61 
40.57 

3.44 
10.97 
76.54 

5.38 

1.50 


Hor- 

lick's. 


3.39 
0.08 
34.99 
12.45 
None. 
87.20 
6.71 

1.28 


Keas- 

bey  and 

Matti- 

son's. 


27.95 
None. 
36.75 
7.58 
None. 
71.50 
None. 

0.93 


Savory 

and 
Moore's. 


8.34 

0.40 

20.41 

9.08 

36.36 

44.83 

9.63 

0.44 

0.89 


Baby 

Sup 

No.  1. 


5.54 

1.28 

2.20 
11.70 
61.99 
14.35 

9.75 

7.09 

Undeterm'd. 


Baby 

Sup 
No.  2. 


11.48 
0.62 
2.44 
2.48 
51.95 
22.79 
7.92 
5  '4 
1.59 
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Milk  Foods. 


Water 

Fat 

Grape-sugar  and  ) 
milk-sugar        / 

Cane-sugar 

8tarch . 

Soluble  carbohydrates  . 
Albuminoids  .... 
Ash 


Kestle's. 


4.72 
1.91 

6.92 

32.93 

40.10 

44.88 

8.23 

1.59 


Anglo-Swiss. 


6.54 

2.72 

23.29 

21.40 
34.55 
46.43 
10.26 
1.20 


Gerber's. 


6.78 
2.21 

6.06 

30.50 

38.48 

44.76 

9.56 

1.21 


American-     i 
Swiss.         I 


5.68 
6.81 

5.78 

36.43 
30.85 
45  35 
10.54 
1.21 


It  is  seen  by  examination  of  the  analyses  of  the  above  foods  that  all 
except  such  as  consist  largely  or  wholly  of  cow^s  milk  differ  widely  from 
human  milk  in  their  composition,  and  although  some  of  them — as  the 
Liebig  preparations,  in  which  starch  is  converted  into  glucose  by  tlie 
action  of  the  diastase  of  malt — may  aid  in  the  nutrition  and  be  useful 
as  adjuncts  to  milk,  physicians  of  experience  and  close  observation  will,  I 
think,  agree  with  the  German  conference  that  when  breast-milk  fails  or 
is  insufficient  our  main  reliance  for  the  successful  nutrition  of  the  infant 
must  be  on  animal  milk.  Nestle's  Food,  which  consists  of  wheat  flour, 
the  yelk  of  egg,  condensed  milk,  and  sugar,  and  which  has  been  so  largely 
used  in  this  country  and  in  Europe,  is  probably  beneficial  mainly  from  the 
large  amount  of  Swiss  condensed  milk  which  it  contains. 

Although  the  preference  is  to  be  given  to  animal  milk  over  any  other 
kind  of  food  as  a  substitute  for  human  milk,  yet  even  w^hen  obtained 
fresh  and  from  the  best  dairies  and  properly  diluted  it  is  very  apt  to  dis- 
agree with  infants  under  the  age  of  one  year,  producing  indigestion  and 
diarrhoea.  The  close  resemblance  in  chemical  character  of  cow's,  ass's, 
and  goat's  milk  to  human  milk  would  lead  us  to  expect  that  either  would 
be  a  good  substitute  for  the  latter.  The  fact  that  the  milk  of  these  ani- 
mals is  apt  to  cause  indigestion  and  intestinal  catarrh,  especially  in  the 
hot  months,  w^lien  the  digestive  function  of  the  infant  is  enfeebled  from 
the  heat,  must  be  due  to  the  quality  rather  than  quantity  of  its  constitu- 
ents. The  difference  in  quality  of  the  casein  of  human  and  animal  milk 
is  well  known,  since  that  of  human  milk  coagulates  in  the  stomach  in 
flakes,  and  that  of  animal  milk  in  firm  and  large  masses.  The  German 
conference  saw  at  once  the  importance  of  the  problem  which  confronted 
them — i.  e.  how  to  modify  cow's  milk  so  that  it  bears  the  closest  possible 
resemblance  to  human  milk.  They  even  discussed  the  difference  of  the 
milk  of  different  breeds  of  cows,  and  the  proper  feeding  and  care  of  cows, 
but  the  most  important  suggestion  made — and  one  which  has  already 
produced  good  results  in  this  country  and  in  Europe,  and  promises  to  be 
instrumental  in  saving  the  lives  of  many  infants  who  by  the  old  method 
of  feeding  would  inevitably  perish — was  made  by  Pfeiffer  of  Wiesbaden. 
T  allude  to  the  peptonizing  of  milk.  The  pancreatic  secretion  digests 
milk  that  is  rendered  alkaline  at  a  temperature  between  100°  and  150°  F. 
Milk  thus  treated  becomes  in  from  twenty  minutes  to  one  hour  thinner, 
resembling  human  milk  in  appearance,  and  if  the  peptonizing  be  con- 
tinu'^d  beyond  a  certain  point,  and  is  more  complete,  its  taste  is  decided Iv 
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bitter.  The  process  should  be  watehed  and  the  peptonizing  suspended  as 
soon  as  the  bitterness  becomes  appreciable,  for,  although  more  advanced 
peptonizing  so  changes  the  milk  that  it  is  more  easily  digested  by  the 
infant  than  when  the  peptonizing  is  partial,  yet  the  bitterness  which  is 
imparted  to  it  renders  it  very  disagreeable  as  a  dietetic  preparation. 
]\Iilk  thus  prepared  closely  resembles  human  milk  in  appearance,  and  its 
casein  is  so  digested  that  it  is  either  not  precipitated  by  acids  or  is  pre- 
cipitated, like  that  of  human  milk,  in  flakes.  By  this  process  a  digested 
or  an  easily-digested  casein  is  produced,  instead  of  the  casein  of  ordinary 
cow's  milk,  which  produces  large  and  firm  masses  in  the  stomach — masses 
that  the  digestive  ferments  penetrate  with  such  difficulty  that  they  cause 
indigestion,  and  occur  in  the  stools  in  coagula  of  greater  or  less  size. 
Pfeitfer  pointed  out  that  when  peptonized  milk  is  employed  "the  feces 
showed  absolutely  no  trace  of  the  white  cheesiness."  Milk  thus  prepared 
quickly  spoils,  and  it  is  necessary  to  peptonize  it  in  small  quantity  and 
often  during  the  twenty-four  hours. 

In  New  York  City  during  the  last  year  peptonized  milk  has  been 
employed  largely  as  recommended  by  Pfeiffer,  and  with  such  results  as 
to  encourage  its  further  use.  It  is  now  used  in  the  New  York  Infant 
Asylum  and  New  York  Foundling  Asylum.  Five  grains  of  extractum 
pancreatis  (Fairchild  &  Co.'s)  and  ten  grains  of  sodium  bicarbonate  are 
added  to  one  gill  of  warm  water.  This  is  mixed  with  one  pint  of  warm 
milk,  and  the  mixture,  in  some  convenient  vessel,  is  placed  in  water  kept 
at  a  temperature  of  100°  F.  for  one  hour,  when  it  is  placed  upon  ice  to 
prevent  further  digestion.  It  should  be  tasted  frequently  during  the 
peptonizing  process,  and  if  the  least  bitterness  be  observed  the  process 
should  be  suspended  before  the  expiration  of  the  hour.  With  some  spe- 
cimens of  milk,  especially  at  a  temperature  of  115°  to  120°,  a  half  hour 
or  even  less  is  sufficient.  This  artificial  digestion  is  arrested  either  by 
boiling  the  peptonized  milk,  which  destroys  the  ferment,  or  by  reducing 
its  temperature  to  near  the  freezing-point,  which  renders  it  latent  and 
inactive,  but  does  not  destroy  it.  I  need  not  add  that  placing  the  pep- 
tonized milk  on  ice  is  preferable  to  boiling  it,  since  we  wish  the  ferment 
to  continue  to  act  in  the  stomach  of  the  infant.  In  the  present  state  of 
our  knowledge  of  infant  feeding,  therefore,  we  can  recommend  no  better 
substitute  for  human  milk  than  peptonized  cow's  milk. 

Leeds  recommended  the  following  formula  for  peptonizing  milk  in  his 
very  instructive  remarks  made  before  the  New  York  County  Medical 
Association,  July  16,  1884.  In  order  that  no  mistake  might  be  naade,  I 
wrote  to  him  for  his  formula,  which  he  kindly  sent  me.  The  following 
is  an  extract  from  his  letter :  "  The  formula  which  I  ventured  to  suggest 
for  the  preparation  of  humanized  cow's  milk  was  as  follows ;  1  gill  of 
cow's  milk,  fresh  and  unskimmed;  1  gill  of  water;  2  tablespoon fuls  of 
rich  cream;  200  grains  of  milk-sugar;  IJ  grains  of  extractum  pancre- 
atis; 4  grains  of  sodium  bicarbonate.  Put  this  in  a  nursing-bottle; 
place  the  bottle  in  water  made  so  warm  that  the  whole  hand  cannot  be 
held  in  it  without  pain  longer  than  one  minute.  Keep  the  milk  at  this 
temperature  for  exactly  twenty  minutes.  The  milk  should  be  prepared 
just  before  using." 

The  object  is  of  course  to  provide  from  cow's  milk  a  food  which  will 
be  the  nearest  possible  approximation  to  healthy  human   milk ;  and  this 
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appears  to  be  achieved  by  the  peptonizing  process.  Certainly,  what  phy- 
sicians have  long  been  desiring — namely,  some  mode  of  preparing  cow's 
milk  so  that  its  casein  will  coagulate  in  flakes  like  that  of  human  milk — 
has  been  obtained  by  peptonizing.    , 

It  is  a  conmion  error  to  expect  too  much  of  a  new  remedy  which  has 
a  real  value,  and  w^e  must  not  expect  that  all  patients  not  in  an  utterly 
hopeless  state  will  begin  to  improve  as  soon  as  peptonized  milk  is  pre- 
pared for  them,  or  that  it  is  a  full  and  exact  substitute  for  human  milk, 
so  that  wet-nurses  may  be  dispensed  with.  Healthy  human  milk  is  the 
best  of  all  food  for  infants  under  the  age  of  twelve  months,  and  should 
always  be  preferred  when  it  can  be  obtained,  but  we  claim  that  pe])ton- 
ized  milk  is  a  most  useful  addition  to  the  dietetic  preparations  for  infants, 
probably  surpassing  in  value  the  best  of  those  in  the  shops.  We  employ 
it  in  the  belief  that  it  aifords  important  aid  in  curing  the  dyspeptic  and 
diarrhoeal  maladies  of  infancy.  Who  first  formulated  and  recommended 
the  process  of  peptonizing  milk  I  am  not  able  to  state,  but  I  am  informed 
that  Roberts  of  Great  Britain  called  attention  to  it  as  a  means  of  improv- 
ing milk  at  a  time  antedating  the  German  conference. 

Milk  from  healthy,  properly-fed  cows  may  be  prepared  without  pep- 
tonizing, so  as  to  agree  with  many  infants  except  in  the  warmest  weather, 
but  is  obviously  less  easily  digested  than  peptonized  milk.  It  should  be 
diluted  as  follows  with  water  boiled  so  as  to  free  it  from  germs  :  In  the 
first  week  after  birth  one-fourth  milk  with  the  addition  of  a  little  sugar. 
The  milk  should  be  gradually  increased,  so  that  it  is  one-third  by  the  end 
of  the  fourth  week,  one-half  by  the  end  of  the  third  month,  and  two- 
thirds  to  three-fourths  by  the  end  of  the  sixth  month.  After  the  sixth 
month  it  is  still  proper  to  add  one-fourth  Avater,  but  pure  milk  may  be 
given.     Water  increases  the  urination. 

Before  peptonizing — which,  as  we  have  seen,  digests  the  casein  to  a 
great  extent,  and  changes  that  which  is  not  digested  so  that  it  coagulates 
in  flakes  in  the  stomach  like  breast-milk — was  resorted  to,  it  was  cus- 
tomary to  use  a  thin  barley-  or  oat-water  in  place  of  the  water  used  for 
diluting  the  milk.  One  heaped  teaspoonful  of  barley  flour  to  two  table- 
spoonfuls  of  water  make  a  gruel  of  proper  consistence.  A  little  fari- 
naceous substance  added  to  the  milk  by  mechanically  separating  the 
particles  of  casein  tends  to  prevent  their  coagulation  in  large  and  firm 
masses.  This  was  the  theory  which  explained  the  beneficial  action  of  the 
admixture.  If  for  any  reason  peptonized  milk  be  not  employed,  milk 
prepared  in  the  w^ay  I  have  mentioned,  by  admixture  with  a  farinaceous 
substance,  is  probably  the  next  best  substitute  for  human  milk. 

It  is  very  important  to  determine  when  and  how  farinaceous  foods  shall 
be  given  in  this  disease.  It  is  well  known  that  infants  under  the  age  of 
three  months  digest  starch  with  difficulty  and  only  in  small  quantity, 
since  the  salivary  and  pancreatic  glands  which  secrete  the  ferments  which 
digest  starch  are  almost  rudimentary  at  that  age.  The  artificial  digestion 
of  starch  is,  however,  easily  accomplished.  Among  the  last  labors  of  the 
renowned  chemist  Baron  Liebig  was  the  preparation  of  a  food  for  infants 
in  which  the  starch  is  digested  and  transformed  into  grape-sugar,  and  thus 
infants  at  any  age  who  are  fed  with  it  are  relieved  of  the  burden  of  digest- 
ing it.  The  baron  led  the  way  which  has  been  so  successfully  followed 
since  in  the  artificial  digestion  of  foods.  A  considerable  part  of  the  starch 
Vol.  II.— 48 
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in  wheat  flour  is  converted  into  grape-sugar  by  the  prolonged  action  of 
heat.  I  frequently  recommend  that  from  three  to  five  pounds  of  wheat 
flour  be  packed  dry  in  a  firm  muslin  bag,  so  as  to  form  a  ball,  and  be 
placed  in  water  sufficient  to  cover  it  constantly  and  the  bag  kept  over  the 
fire  three  or  four  days.  During  the  nights  the  fire  may  go  out  for  a  few 
hours.  At  the  expiration  of  this  time  the  external  part,  which  is  wet, 
being  peeled  off,  the  remainder  resembles  a  lump  of  yellowisli  chalk. 
The  flour  grated  from  it  gives  a  decided  reaction  of  sugar  by  Fehling's 
test.  Starch  is  also  quickly  transformed  into  glucose  by  the  action  of  the  , 
diastase  of  malt,  which  indeed  Liebig  employed.  If  to  a  gruel  of  barley 
flour,  oatmeal,  or  other  farinaceous  substance,  Avhen  hot,  a  little  of  a  good 
preparation  of  extract  of  malt,  such  as  that  prepared  by  Trommer  &  Co. 
at  Fremont,  Ohio,  which  acts  promptly,  or  by  Reed  &  Carnrick,  be  added, 
it  becomes  thinner.  It  is  claimed  that  the  starch  is  thus  quickly  con- 
verted into  glucose ;  which  seems  doubtful.  It  is,  however,  so  modified 
that  it  is  apparently  more  readily  digested  and  assimilated.  Farinaceous 
substances  thus  prepared  may  be  employed  with  peptonized  or  other  milk. 
Infants  frequently  do  better  with  this  admixture  than  when  either  the 
milk  or  gruel  is  used  separately. 

Of  the  foods  contained  in  the  shops  which  have  been  most  prescribed, 
and  which  have  apparently  been  useful  in  certain  cases,  I  may  mention 
those  which  have  been  prepared  according  to  Liebig's  formula,  of  which 
there  are  several,  the  analyses  of  which  I  have  given,  and  Nestle's  farina. 
In  the  use  of  those  foods  which  contain  no  milk,  as  Ridge's  food.  Impe- 
rial granum,  etc.,  it  is  recommended  that  milk  be  added,  while  for  such 
as  contain  condensed  milk,  as  Nestle's  and  the  Anglo-Swiss  food,  only 
water  should  be  employed.  The  Anglo-Swiss  food  contains  about  60 
per  cent,  condensed  milk  and  about  20  per  cent,  each  of  oatmeal  and 
Russian  wheat  flour.  It  gives  an  acid  reaction,  unlike  Nestle's,  which 
is  alkaline.  When  Biedert's  cream  conserve  w^as  announced  great  expec- 
tations were  awakened  from  the  fact  that  the  inventor  is  an  authority  in 
paediatrics,  but,  unfortunately,  they  have  not  been  realized  in  this  coun- 
try. Much  of  Biedert's  conserve  when  it  reaches  us  is  spoiled,  and  the 
directions  for  its  use  are  too  complicated  for  ordinary  family  use,  since  a 
different  mixture  is  required  for  each  month  of  the  infant's  age.  I  have 
employed  this  food,  but,  with  Henocli,  "could  not  convince  myself  that 
it  is  more  efficacious  than  cow's  milk."  I  am  informed  that  the  sale  of 
it  in  this  country  has  ceased. 

Condensed  milk  is  largely  used  in  the  feeding  of  infants.  The  milk  is 
condensed  in  vacuo  to  one-third  or  one-fifth  its  volume,  heated  to  100°  C. 
(212°  F.)  to  kill  any  fungus  which  it  contains,  and  38  to  40  per  cent,  of 
cane-sugar  is  added  to  preserve  it.  In  the  first  montli  one  part  of  milk 
should  be  added  to  sixteen  of  water,  and  the  proportion  of  water  should 
be  gradually  reduced  as  the  infant  becomes  older.  The  large  amount  of 
sugar  which  condensed  milk,  preserved  in  cans,  contains  renders  it  unsuit- 
able in  the  dietetic  role  of  the  summer  diarrhoea  of  infants.  The  sugar 
Ls  apt  to  produce  acid  fermentation  and  diarrhoea  in  hot  weather.  Bor- 
den s  condensed  milk,  freshly  prepared,  as  dispensed  from  the  wagons, 
contains,  I  am  informed  by  the  agent,  no  cane-sugar  or  other  foreign 
substance,  and  on  this  account  is  to  be  preferred  to  that  in  the  cans.  It 
is  cow's  milk  of  good  quality,  from  which  75  to  79  per  cent,  of  the  water 
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has  been  removed  under  vacuum.  The  sole  advantage  which  it  possesses 
— and  it  is  an  important  one — is  that  it  resists  fermentation  longer  than 
the  ordinary  milk. 

To  select  the  best  food  for  the  infant  from  this  considerable  number  of 
dietetic  preparations  is  one  of  the  most  important  duties  of  the  physician. 
If  called  to  an  infant  unfortunately  deprived  of  wholesome  breast-milk, 
and  suffering  in  consequence  from  indigestion  and  diarrhoea,  what  diet 
shall  we  recommend  ?  My  recommendation  would  be  as  follows  :  Use 
cow's  milk  of  the  best  possible  quality  and  peptonized  in  the  manner 
stated  above,  and  peptonized  in  small  quantity  at  a  time,  such  as  a  pint, 
or,  better,  half  a  pint.  This  may  be  the  sole  food  till  the  age  of  five  or 
six  months.  Unfortunately,  in  the  cities  the  milk  that  is  delivered  in 
the  morning  is  the  milking  of  the  preceding  evening,  mixed  with  that 
of  the  preceding  morning,  brought  often  many  miles  from  the  farms 
where  it  is  produced.  ]\Iilk  twelve  and  twenty-four  hours  old,  notwith- 
standing the  use  of  ice  around  the  milk-cans,  is  apt  to  undergo  some  fer- 
mentative change  before  it  reaches  the  nursery.  This  prevents  the  prep- 
aration of  the  best  quality  of  peptonized  milk,  so  that  in  some  instances 
during  the  heated  term  I  have  found  that  the  peptonized  milk  did  not 
agree  as  well  as  the  condensed  milks,  like  Borden's  or  Nestle's  food. 
Not  a  few  infants  suffering  from  diarrhoeal  maladies  seem  to  do  better 
if  some  farinaceous  food  properly  prepared  be  added  to  the  peptonized 
milk  than  when  the  milk  is  used  alone.  It  is  better,  I  think,  that  the 
starch,  or  a  considerable  part  of  the  starch,  be  converted  into  glucose 
before  the  admixture.  This  can  be  done  if  a  few  pounds  of  wheat  flour 
be  pressed  dry  in  a  bag,  so  as  to  form  a  ball,  and  boiled  three  or  four 
days,  as  I  have  elsewhere  recommended.  The  flour  grated  from  the 
mass  gives  a  decided  sugar  reaction  to  Fehling's  test.  For  infants  under 
the  age  of  six  months  one  tablespoonful  of  the  flour  thus  prepared  should 
be  mixed  with  twelve  tablespoonfuls  of  water  and  boiled.  When  it  has 
been  removed  from  the  fire  and  become  tepid,  a  small  quantity  of  a  good 
extract  of  malt,  as  Trommer's  or  Keed  &  Carnrick's,  may  advantageously 
be  added  to  the  gruel  to  increase  the  transformation  of  starch  and  render 
it  more  digestible.  To  avoid  the  time  and  trouble  of  preparing  the  food 
in  this  manner,  one  of  the  foods  contained  in  the  shops,  in  which  the 
starch  has  been  transformed  into  glucose  by  the  employment  of  Baron 
Liebig's  formula,  may  be  used,  as  Mellin's  or  Horlick's,  instead  of  the 
wheat  flour  prepared  by  long  boiling.  The  older  the  child,  the  thicker 
should  be  the  gruel. 

Beef-,  mutton-,  or  chicken-tea  should  not  be  employed,  at  least  as 
it  is  ordinarily  made,  since  it  is  too  laxative.  Occasionally,  for  the  older 
infants,  we  may  allow  the  expressed  juice  of  beef,  raw  scraped  beef,  or 
beef-tea  prepared  by  adding  half  a  pound  of  lean  beef,  finely  minced,  to 
one  pint  of  cold  water,  and  after  allowing  it  to  stand  for  half  an  hour 
warming  it  to  a  temperature  not  exceeding  110°  for  another  half  hour. 
By  this  process  the  albumen  is  preserved.  Salt  should  be  added  to  it, 
and  I  am  in  the  habit  of  adding  to  it  also  about  seven  drops  of  dilute 
muriatic  acid  to  facilitate  its  digestion.  It  is  chiefly  for  infants  over  the 
age  of  ten  months  that  the  meat-juices  are  proper.  A  concentrated  nutri- 
ment, prepared,  it  is  stated,  from  beef,  mutton,  and  fruits,  has  lately  been 
introduced  in  the  shops  under  the  name  Murdoch's  Liquid  Food.  Young 
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infants  with  dyspeptic  and  diarrhoea!  symptoms  can  take  it,  and  it  ajipeai'S 
to  be  readily  assimilated,  as  the  quantity  given  at  each  feeding  is  small. 
It  has  its  advocates,  and  it  appeai-s  to  be  of  some  service  in  cases  of  weak 
and  irritable  stomach. 

But  since  one  of  the  two  important  factors  in  producing  the  summer 
diarrhoea  of  infants  is  foul  air,  it  is  obvious  that  measures  should  be 
employed  to  render  the  atmosphere  in  which  the  infant  lives  as  free  as 
possible  from  noxious  effluvia.  Cleanliness  of  the  person,  of  the  bed- 
ding, and  of  the  house  in  which  the  patient  resides,  the  prompt  removal 
of  all  refuse  animal  or  vegetable  matter,  whether  within  or  around  the 
premises,  and  allowing  the  infant  to  remain  a  considerable  part  of  the 
day  in  shaded  localities  where  the  air  is  pure,  as  in  the  parks  or  suburbs 
of  the  city,  are  important  measures.  In  New  York  great  benefit  has 
resulted  from  the  floating  hospital  which  every  second  day  during  the 
heated  term  carries  a  thousand  sick  children  from  the  stifling  air  of  the 
tenement-houses  down  the  bay  and  out  to  the  fresh  air  of  the  ocean. 

But  it  is  difficult  to  obtain  an  atmosphere  that  is  entirely  pure  in  a 
large  city  with  its  many  sources  of  insalubrity ;  and  all  physicians  of 
experience  agree  in  the  propriety  of  sending  infants  affected  with  the 
summer  diarrhoea  to  localities  in  the  country  which  are  free  from  malaria 
and  sparsely  inhabited,  in  order  that  they  may  obtain  the  benefits  of  a 
purer  air.  Many  are  the  instances  each  summer  in  New  York  City  of 
infants  removed  to  the  country  with  intestinal  inflammation,  Avith  fea- 
tures haggard  and  shrunken,  with  limbs  shrivelled  and  the  skin  lying  in 
folds,  too  weak  to  raise,  or  at  least  hold,  their  heads  from  the  pillow, 
vomiting  nearly  all  the  nutriment  taken,  stools  frequent  and  thin,  result- 
ing in  great  part  from  molecular  disintegration  of  the  tissues — presenting, 
indeed,  an  appearance  seldom  observed  in  any  other  disease  except  in  the 
last  stages  of  phthisis — and  returning  in  late  autumn  with  the  cheerful- 
ness, vigor,  and  rotundity  of  health.  The  localities  usually  preferred  by 
the  physicians  of  this  city  are  the  elevated  portions  of  New  Jersey  and 
Northern  Pennsylvania,  the  Highlands  of  the  Hudson,  the  central  and 
northern  parts  of  New  York  State,  and  Northern  New  England.  Taken 
to  a  salubrious  locality  and  properly  fed,  the  infant  soon  begins  to  improve 
if  the  disease  be  still  recent,  unless  it  be  exceptionally  severe.  If  the 
disease  have  continued  several  weeks  at  the  time  of  the  removal,  little 
benefit  may  be  observed  from  the  country  residence  until  two  or  more 
weeks  have  elapsed. 

An  infant  weakened  and  wasted  by  the  summer  diarrhoea,  removed  to 
a  cool  locality  in  the  country,  should  be  warmly  dressed  and  kept  indoor 
when  the  heavy  night  dew  is  falling.  Patients  sometimes  become  worse 
from  injudicious  exposure  of  this  kind,  the  intestinal  catiirrh  from  which 
they  are  suffering  being  aggravated  by  taking  cold,  and  perhaps  rendered 
dysenteric. 

Sometimes  parents,  not  noticing  the  immediate  improvement  which 
they  have  been  led  to  expect,  return  to  the  city  without  giving  the 
country  fair  trial,  and  the  life  of  the  infant  is  then,  as  a  rule,  sacri- 
ficed. Ileturned  to  the  foul  air  of  the  city  while  the  weather  is  still 
warm,  it  sinks  rapidly  from  an  aggravation  of  the  malady.  Occasion- 
ally, the  change  from  one  rural  locality  to  another,  like  the  change  from 
one  wet-nurse  to  another,  has  a  salutary  eflect.     The  infant,  although  it 
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has  recovered,  should  not  be  brought  back  while  the  weather  is  still 
warm.  One  attack  of  the  disease  does  not  diminish,  but  increases,  the 
liability  to  a  second  seizure. 

Medicinal  Treatment. — The  summer  diarrhoea  of  infants  requires,  to 
some  extent,  different  treatment  in  its  early  and  later  stages.  We  Jiave 
seen  that  acids,  especially  the  lactic  and  butyric,  the  results  of  faulty 
digestion,  are  produced  abundantly,  causing  acid  stools.  In  a  few  days 
the  inflammatory  irritation  of  the  mucous  follicles  causes  such  an  exatJ-- 
gerated  secretion  of  mucus  which  is  alkaline  that  the  acid  is  nearly  or 
quite  neutralized.  In  the  commencement  of  the  attack  these  acid  and 
irritating  products  should  be  as  quickly  as  possible  neutralized,  while  we 
endeavor  to  prevent  their  production  by  improving  the  diet  and  assisting 
the  digestion.  In  the  second  stage,  when  the  fecal  matter  is  less  acid  and 
irritating  from  the  large  admixture  of  mucus,  medicines  are  required  to 
improve  digestion  and  check  the  diarrhoea,  while  the  indication  for 
antacids  is  less  urgent.  Therefore  it  is  convenient  to  consider  separately 
the  treatment  which  is  proper  in  the  commencement  or  first  stage,  and 
that  which  is  required  in  the  subsequent  course  of  the  disease. 

First  stage,  or  during  the  first  three  or  four  days,  perhaps  the  first 
week. — Occasionally,  it  is  proper  to  commence  the  treatment  by  the 
employment  of  some  gentle  purgative,  especially  when  the  disease  begins 
abruptly  after  the  use  of  indigestible  and  irritating  food.  A  single  dose 
of  castor  oil  or  syrup  of  rhubarb,  or  the  two  mixed,  will  remove  the 
irritating  substance,  and  afterward  opiates  or  the  remedies  designed  to 
control  the  disease  can  be  more  successfully  employed.  Ordinarily,  such 
preliminary  treatment  is  not  required.  Diarrhoea  has  generally  contin- 
ued a  few  days  when  the  physician  is  summoned,  and  no  irritating  sub- 
stance remains  save  the  acid  which  is  so  abundantly  generated  in  the 
intestines  in  this  disease,  and  which  we  have  the  means  of  removing 
without  purgation. 

The  same  general  plan  of  medicinal  treatment  is  appropriate  for  the 
summer  diarrhoea  of  infants  as  for  diarrhoea  from  other  causes ;  but  the 
acid  fermentation  commonly  present  indicates  the  need  of  antacids,  which 
should  be  employed  in  most  of  the  mixtures  used  in  the  first  stage  as 
long  as  the  stools  have  a  decidedly  acid  reaction. 

Those  who  accept  the  theory  that  this  disease  is  produced  by  micro- 
organisms which  lodge  on  the  gastro-intestinal  surface  and  produce  diar- 
rhoea by  their  irritating  effect  are  naturally  led  to  employ  antiseptic 
remedies.  Guaita  administered  for  this  purpose  sodium  benzoate.  One 
drachm  or  a  drachm  and  a  half  dissolved  in  three  ounces  of  water  were 
administered  in  twenty-four  hours  with,  it  is  stated,  good  results.^  I 
have  no  experience  in  the  use  of  antiseptic  remedies. 

If  by  the  appearance  of  the  stools  or  the  substance  ejected  from  the 
stomach,  or  by  the  usual  test  of  litmus-paper,  the  presence  of  an  acid  in 
an  irritating  quantity  be  ascertained  or  suspected,  lime-water  or  a  little 
sodium  bicarbonate  may  be  added  to  the  food.  The  creta  prteparata  of 
the  Pharmacopoeia  administered  every  two  hours,  or,  which  is  more  con- 
venient, the  mistura  cretse,  is  a  useful  antacid  for  such  a  case.  The 
chalk  should  be  finely  triturated.  By  the  alkalies  alone,  aided  by  the 
judicious  use  of  stimulants,  the  disease  is  sometimes  arrested,  but,  unless 
1  N.  Y.  Med.  Rec,  May  31,  1884. 
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circumstances  are  favorable  and  the  case  be  mild,  other  remedies  are 
required. 

Opium  has  long  been  used,  and  it  retains  its  place  as  one  of  the 
important  remedies  in  this  disease.  For  the  treatment  of  a  young 
infant  paregoric  is  a  convenient  opiate  preparation.  For  the  age  of 
one  to  two  months  the  dose  is  from  three  to  five  drops ;  for  the  age  of 
six  months,  twelve  drops,  repeated  ev^ery  three  hours  or  at  longer  inter- 
vals according  to  the  state  of  the  patient.  After  the  age  of  six  mouths 
the  stronger  preparations  of  opium  are  more  commonly  used.  The 
tinctura  opii  deodorata  or  Squibb's  liquor  opii  compositus  may  be  given 
in  doses  of  one  drop  at  the  age  of  one  year.  Dover's  powder  in  doses 
of  three-fourths  of  a  grain,  or  the  pulvis  cretie  comp.  cum  opio  in 
three-grain  doses  every  third  hour,  may  be  given  to  an  infant  of  one 
year. 

Opium  is,  however,  in  general  best  given  in  mixtures  which  will  be 
mentioned  hereafter.  It  quiets  the  action  of  the  intestines  and  dimin- 
ishes the  number  of  the  evacuations.  It  is  contraindicated  or  should 
be  used  with  caution  if  cerebral  symptoms  are  present.  Sometimes  in 
the  commencement  of  the  disease,  when  it  begins  abruptly  from  some 
error  in  diet,  with  liigli  temperature,  drowsiness,  twitching  of  the  limbs 
— symptoms  which  threaten  eclampsia — opiates  should  be  given  cau- 
tiously before  free  evacuations  occur  from  the  bow^els  and  the  offending 
substance  is  expelled.  Under  such  circumstances  a  few  doses  of  the 
bromide  of  potassium  are  preferable.  In  the  advanced  stage  of  the 
disease  also,  when  symptoms  of  spurious  hydrocephalus  occur,  opium 
should  be  withheld  or  cautiously  administered,  since  it  might  tend  to 
increase  the  fatal  stupor  in  W'hich  severe  cases  are  apt  to  terminate. 

The  vegetable  astringents,  although  they  have  been  largely  employed 
in  the  treatment  of  this  as  well  as  other  forms  of  infantile  diarrhoea,  are, 
I  think,  much  less  frequently  prescribed  than  formerly.  I  have  entirely 
discarded  them,  since  they  are  apt  to  be  vomited  and  have  not  proved 
efficient  in  my  practice.  As  a  substitute  for  them  the  subnitrate  of  bis- 
muth has  come  into  use,  and  in  much  larger  doses  than  were  formerly 
employed.  While  it  aids  in  checking  the  diarrhoea,  it  is  an  efficient 
antiemetic  and  antiseptic.  It  should  be  presciibed  in  ten  or  twelve 
grains  for  an  infant  of  twelve  months ;  larger  doses  produce  no  ill  eifect, 
for  its  action  is  almost  entirely  local  and  soothing  to  the  inflamed  surface 
with  which  it  comes  in  contact.  It  undergoes  a  chemical  change  in  the 
stomach  and  intestines,  becoming  black,  being  converted  into  the  bismuth 
sulphide,  and  it  causes  dark  stools.  Rarely  it  gives  rise  in  the  infant  to 
the  well-known  garlicky  odor,  like  that  occasionally  observed  in  adult 
patients,  and  which  Squibb  thinks  may  be  due  to  tellurium  accidentally 
associated  with  the  bismuth  in  its  natural  state.  For  those  cases  in  which 
the  symptoms  are  chiefly  due  to  colitis,  and  the  stools  contain  blood  with 
a  large  proportion  of  mucus,  it  has  been  customary  to  prescribe  laudanum 
or  some  other  form  of  o])ium  with  castor  oil.  I  prefer,  however,  the  bis- 
muth and  opium  for  such  cases  as  are  more  decidedly  dysenteric,  as  well 
as  for  cases  of  the  usual  form  of  intestinal  catarrh.  In  ordering  bis- 
muth in  these  large  doses  it  is  important  that  a  pure  article  be  dispensed. 

The  following  are  convenient  and  useful  formulae  for  a  child  of  Oiie 
year : 
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"Bf.  Tinct.  opii  deodorat.    TTLxvj  ; 

Bismuth,  subnitrat.      3IJ  ; 

Syrupi,  f  3ij  ; 

Misturse  cretse,  f  3xiv.     Misce. 

Shake  thoroughly  and  give  one  teaspoonful  every  two  to  four  hours. 
Iji.  Tinct.  opii  deodorat.    TTLxvj  ; 

Bismuth,  subnitrat.      5ij  ; 

Syrupi,  f  .5ss ; 

Aq.  cinuamomi,  f  ^iss.     Misce. 

Shake  bottle ;  give  one  teaspoonful  every  two  to  four  hours. 
I^.  Bismuth,  subnitrat.  sij  ; 

Pulv.  cret.  comp.  c.  opio,    3ss.     Misce. 
Divid  in  Chart  Iso.  X.     Dose,  one  powder  every  three  hours. 
]^.  Bismuth,  subnitrat.         ^ij  ; 

Pulv.  ipecac,  comp.         gr.  ix.     Misce. 
Divid  in  Chart  No.  XII.     Dose,  one  powder  every  three  hours. 

Cholera  infantum  requires  similar  treatment  to  that  which  is  proper  for 
the  ordinary  form  of  the  summer  diarrhoea,  but  there  is  no  disease,  unless 
it  is  pseudo-membranous  croup,  in  which  early  and  appropriate  treatment 
is  more  urgently  required,  since  the  tendency  is  to  rapid  sinking  and 
death.  As  early  as  i)ossible,  therefore,  proper  instructions  should  be 
given  in  regard  to  the  feeding,  and  for  an  infant  between  the  ages  of 
eight  and  twelve  months  either  one  of  the  above  prescriptions  should  be 
given  or  the  following  : 

]^.  Tinct.  opii  deodorat.       TTLxvj  ; 

Spts.  ammon.  aromat.  f^j  ; 

Bismuth,  subnitrat.         3ij  ; 

Syru])i,  f  5ss ; 

Misturse  cretse,  f  5iss.     IMisce. 

Shake  bottle.     Give  one  teaspoonful  every  two  or  three  hours. 

An  infant  of  six  months  can  take  one-half  the  dose,  and  one  of  three 
or  four  months  one-third  or  one-fourth  the  dose,  of  either  of  the  above 
mixtures. 

If  cerebral  symptoms  appear,  as  rolling  the  head,  drowsiness,  etc.,  I 
usually  write  the  prescription  without  the  opiate ;  and  with  this  omission 
it  may  be  given  more  frequently  if  the  case  require  it,  while  the  opiate 
prescribed  alone  or  with  bromide  of  potassium  is  given  guardedly  and  at 
longer  intervals.  Although  every  day  during  the  summer  months  I  have 
written  the  above  prescri])tions,  it  has  been  several  years  since  any  case 
has  occurred  in  my  practice  which  led  me  to  regret  the  use  of  the  opiate ; 
but  it  must  not  be  forgotten  that  there  is  danger  in  the  summer  complaint, 
and  especially  in  cholera  infantum,  of  the  sudden  supervention  of  stupor, 
amounting  even  to  coma,  and  ending  fatally.  A  few  instances  have  come 
to  my  knowledge  in  which,  when  death  occurred  in  this  way,  the  friends 
believed  that  tlie  melancholy  result  was  hastened  by  the  medicine.  But 
injury  to  the  patient  in  this  respect  can  only  occur,  in  my  opinion,  through 
carelessness  in  not  giving  proper  attention  to  his  condition.  It  is  chiefly 
in  advanced  cases,  when  the  vital  powers  are  beginning  to  fail,  when  the 
innervation  is  deficient,  and  the  cerebral  circulation  sluggish,  that  the  use 
of  opiates  may  involve  danger.     Explicit  and  positive  directions  should 
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be  given  to  omit  the  opiate  or  giv^e  it  less  frequently  whenever  the  evacu  - 
ations  are  checked  wholly  or  partially  and  signs  of  stupor  appear. 

Second  Stage. — The  summer  complaint  in  a  large  proportion  of  cuses 
begins  in  such  a  gradual  way  that  the  treatment  which  we  are  about  to 
recommend  is  proper  in  many  instances  at  the  first  visit  of  the  physician, 
who  is  frequently  not  summoned  till  the  attack  has  continued  one  or  two 
weeks.  The  alkaline  treatment  recommended  above  for  the  diarrhoea  in 
its  commencement  does  not  aid  digestion  sufficiently  to  justify  its  con- 
tinuance as  the  main  remedy  after  the  first  few  days.  In  a  large  number 
of  instances,  however,  one  of  the  above  alkaline  mixtures  may  be  given 
with  advantage  midway  between  the  nursings  or  feedings,  while  those 
remedies,  presently  to  be  mentioned,  which  facilitate  digestion  and  assimi- 
lation are  given  at  the  time  of  the  reception  of  food. 

Some  physicians  of  large  experience,  as  Henoch  of  Berlin,  recommend 
small  doses  of  calomel,  as  the  twelfth  or  twentieth  of  a  grain,  three  or 
four  times  daily  for  infants  with  faulty  digestion  and  diarrhcea.  To  me, 
this  seems  an  uncertain  remedy,  without  sufficient  indications  for  its  use, 
and  I  have  therefore  no  experience  with  it.  The  following  are  formulae 
which  I  em})loy  in  my  own  practice,  and  which  have  been  employed  with 
apparent  good  results  in  tlie  institutions  of  New  York : 

Ij^.  Acid,  muriat.  dilut.  TTlxvj  ; 

Pepsinae  saccharat.  (Hawley's  or  other  good  pepsin),  5j ; 
Bismuth,  subnitrat.  Sij  ; 

Syrupi,  f  Sij  ; 

Aquae,  foxiv.      M. 

Shake  bottle ;  give  one  teaspoonful  before  each  feeding  or  nursing  to  an 
infant  of  one  year ;  half  a  teaspoonful  to  one  of  six  months. 
I^.  Tinct.  opii  deodorat.       TTlxvj ; 
Acid,  muriat.  dilut.         TTLxvj  ; 
Pepsime  saccharat.  3j  ; 

Bismuth,  subnitrat.         31.) ; 
Syrupi,  f  sij  ; 

Aquae,  f^xiv.     Misce. 

Shake  bottle :  give  one  teaspoonful  every  three  hours  to  a  child  of  one 
year;  half  a  teaspoonful  to  one  of  six  months. 

Iji.  Pepsinae  saccharat.  3j-ij  ; 

Bismuth,  subnitrat.         .^ij.     Misce. 
Divid  in  Chart  No.  XII.     One  powder  every  three  hours  to  a  child  of 
one  year ;  half  a  powder  to  one  of  six  months. 

I  have  also  obtained  apparent  benefit  from  lactopeptin,  given  as  a  sub- 
stitute for  one  of  the  above  mixtures  before  each  feeding  or  nursing.  In 
several  instances  which  I  recall  to  mind  I  have  ordered  as  mucli  as  could 
be  placed  on  a  ten-cent  piece  to  be  given  every  second  or  tiiird  hour, 
while  midway  between  the  feedings  in  some  instances  of  considerable 
diarrhoea  one  of  the  mixtures  of  bismuth  and  chalk  recommended  above 
was  employed,  and  the  result  has  been  good. 

Enemata. — It  will  be  recollected,  from  our  remarks  on  the  ana- 
tomical characters,  that  inflammatory  lesions  are  commonly  present  in 
the  entire  length  of  the  colon,  and  that  at  the  sigmoid  flexure,  where 
acid  and  irritating  fecjd  matter  is  probably  longest  delayed  in  its  passage 
downward,  the  colitis  is  usually  most  severe.     Aware  of  this  fact,  I  wad 
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led  to  prescribe  at  my  first  visit  a  large  clyster  of  warm  water,  given  with 
the  foimtaiu  or  Davidson's  rubber  syringe,  especially  in  cases  in  which  the 
stools  showed  mucus  or  mucus  tinged  with  blood.  This,  given  with  the 
lower  part  of  the  body  raised  a  little  above  the  level  of  the  shoulders, 
washes  out  the  large  intestine  and  has  a  soothing  effect  upon  its  surface. 
The  benzoate  of  sodium  may  be  added  to  the  water  for  its  antiseptic  effect, 
as  in  the  following  formula  : 

]^.  Sodii  benzoat.         3) ; 

Aquae,  Oj.     Misce. 

In  occasional  cases  in  which  the  stomach  is  very  irritable,  so  that  medi- 
cines given  by  the  mouth  are  in  great  part  rejected,  our  reliance  must  be 
largely  on  rectal  medication,  and  especially  on  clysters  containing  an  opiate. 
Laudanum  may  be  given  in  this  manner  with  marked  benefit.  It  may  be 
given  mixed  with  a  little  starch-water,  and  the  best  instrument  for  admin- 
istering it  is  a  small  glass  or  gutta-percha  syringe,  the  nurse  retaining  the 
enema  for  a  time  by  means  of  a  compress.  Beck  in  his  Infant  Thera- 
peutics advises  to  give  by  the  clyster  twice  as  much  of  the  opiate  as  would 
be  required  by  the  mouth.  A  somewhat  larger  proportion  may,  however, 
be  safely  em])loyed.  The  following  formula  for  a  clyster  has  given  me 
more  satisfaction  than  any  other  medicated  enema  which  I  have  employed : 
ij^.  Argent,  nitrat.  gr.  iv; 

Bismuth,  subnitrat.        §ss; 

Mucilas;.  acacise,  1    .-  r.-...      ^vr- 

Aqu.-e,"_  '|««f5.J.     Misce. 

One-quarter  to  one  half  of  this  should  be  given  at  a  time,  with  the  addi- 
tion of  as  much  laudanum  as  is  thought  proper ;  and  it  should  be  retained 
by  the  compress.  It  is  especially  useful  when  from  the  large  amount  of 
mucus  or  mucus  tinged  with  blood  it  is  probable  that  the  descending  colon 
is  chiefly  involved. 

Alcoholic  stimulants  are  required  almost  from  the  commencement  of  the 
disease,  and  they  should  be  employed  in  all  protracted  cases.  Whiskey  or 
brandy  is  the  best  of  these  stimulants,  and  it  should  be  given  in  small  doses 
at  intervals  of  two  hours.  I  usually  order  three  or  four  drops  for  an 
infant  of  one  month,  and  an  additional  drop  or  two  drops  for  each  addi- 
tional month.  The  stimulant  is  not  only  useful  in  sustaining  the  vital 
powers,  but  it  also  aids  in  relieving  the  irritability  of  the  stomach  and  in 
preventing  hypostasis  in  depending  portions  of  the  lung  and  brain,  which, 
as  we  have  seen,  is  so  frequent  in  advanced  cases. 

The  vomiting  which  is  so  common  a  symptom  in  many  cases  greatly 
increases  the  prostration,  and  should  be  immediately  relieved  if  possible. 
The  following  formulae  will  be  found  useful  for  it : 
^.  Bismuth,  subnitrat.         sij  ; 
Spts.  amnion,  aromat.  f  3ss-3J  ; 

Shake  bottle.  Dose,  one  teaspoonful  half-hourly  or  hourly  if  required, 
made  cold  by  a  piece  of  ice. 

'Sf,  Acid,  carbolic.  gtt.  ij  ; 

Liquor,  calcis,  f.lij.     Misce. 

Dose,  one  teaspoonfid,  with  a  teaspoonful  of  milk  (breast-milk  if  the 
baby  nurse),  to  be  repeated  according  to  the  nausea. 
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Ijime-water  with  an  equal  quantity  of  milk  often  relieves  the  nausea 
when  it  is  due  to  acids  in  the  stomach,  but  it  is  rendered  more  effectual 
in  certain  cases  by  the  addition  of  carbolic  acid,  which  tends  to  check  any 
fermentative  process.  Perliaps  also  some  of  the  recent  antiseptic  medi- 
cines introduced  into  our  Pharmacopoeia,  as  the  benzoate  of  sodium,  may 
be  found  useful  for  the  vomiting.  A  minute  dose  of  tincture  of  ipecac- 
uanha, as  one-eighth  of  a  drop  in  a  teaspoonful  of  ice-water,  frequently 
repeated,  has  also  been  employed  with  alleged  benefit. 

Of  these  various  antiemetics,  my  preference  is  for  the  bismuth  in  large 
doses,  with  the  aromatic  spirits  of  ammonia,  properly  diluted,  that  the 
ammonia  do  not  irritate  the  stomach.  Nevertheless,  in  certain  patients 
the  nausea  is  very  obstinate,  and  all  these  remedies  fail.  In  su(?h  cases 
absolute  quiet  of  the  infant  on  its  back,  the  administration  of  but  little 
nutriment  at  a  time,  mustard  over  the  epigastrium,  and  the  use  of  an 
occasional  small  piece  of  ice  or  the  use  of  carbonic  acid  water  with  ice  in 
it,  may  relieve  this  symptom. 

In  protracted  cases,  when  the  vital  powers  begin  to  fail,  as  indicated 
by  pallor,  more  or  less  emaciation,  and  loss  of  strength,  the  following  is 
the  best  tonic  mixture  with  which  I  am  acquainted.  It  aids  in  restrain- 
ing the  diarrhoea,  while  it  increases  the  appetite  and  strength.  It  should 
not  be  prescribed  until  the  inflammation  has  assumed  a  subacute  or  chronic 
character : 

15^.  Tinct.  calumbffi,  f  .^iij  ; 

Liq.  ferri  nitratis,  TTLxxvij  ; 

Syrupi,  f^iij.     Misce. 

Dose,  one  teaspoonful  every  three  or  four  hours  to  an  infant  of  one  year 


PSEUDO-MEMBRANOUS  ENTERITIS. 

By  PHILIP  S.  WALES,  M.D. 


Syxoxyms. — Membranous  enteritis  ;  Infarctus  (Kaempf ) ;  Diarrhcea 
tubularis,  Tubular  looseness  (Good) ;  Follicular  colonic  dyspepsia,  Follic- 
ular duodenal  dyspepsia  (Todd) ;  Pellicular  enteritis  (Simpson) ;  Pseudo- 
membranous enteritis  (Cruveilliier) ;  Pseudo-membraneuse  entente  (La- 
boulbene) ;  Painful  affection  of  the  intestinal  canal  (Powell) ;  Mucous 
disease  (Whitehead) ;  Hypochondriasis  pituitosa  (Fracassini) ;  Fibrinous 
diarrhoea  (Grantham);  Mucous  disease  of  the  colon  (Clark);  Chronic, 
catarrhal,  or  mucous  diarrhoea;  Colique  glaireuse  (of  the  French); 
Chronic  exudative  enteritis  (Hutchinson) ;  Diarrhoea  febrilis  (Van  Swie- 
ten) ;  Paraplexia  rheumatica,  Chlorosis  pituitosis,  Diarrhoea  pituitosa 
(Sauvages) ;  Arthritis  chlorotica  (Musgrave) ;  Colica  pituitosa  (Senner- 
tus) ;  Scelotyrbe  pituitosa  (Perywinger) ;  Mucositas  intestinalis  colloides, 
Concretiones  gelatiniformes  intestinales  (Laboulbene) ;  Tubular  exuda- 
tion-casts of  the  intestines  (Hutchinson). 

Definition. — The  disease  is  a  non-febrile  aifection,  consisting  in  a 
peculiar,  and  usually  persistent,  morbid  condition  of  the  intestinal  mucous 
membrane,  marked  by  the  periodical  formation  of  viscous,  shreddy,  or 
tubular  exudates  composed  chiefly  of  mucin,  on  the  discharge  of  which 
temporary  amelioration  of  the  accompanying  acute  digestive  and  nervous 
symptoms  occurs. 

History. — Although  no  distinct  and  separate  accounts  of  pseudo- 
membranous enteritis  occur  in  the  medical  writings  of  the  ancients,  nor 
even  in  those  dating  up  to  the  eighteenth  century,  yet  there  may  occa- 
sionally be  detected  in  some  of  the  descriptions  of  certain  pathological 
conditions  grouped  under  such  titles  as  colic,  passage  of  gall-stones, 
tenesmus,  coeliac  and  pituitous  affections,  diarrhoea,  dysentery,  etc.,  the 
peculiar  features  of  the  disease  under  consideration.  This  confusion  ruled 
up  to  a  comparatively  recent  time.  J.  Mason  Good,^  writing  in  the  first 
quarter  of  the  nineteenth  century,  groups  the  disease  as  a  species  of 
diarrhoea — diarrhoea  tubularis — and  remarks  that  he  had  "  never  hitherto 
seen  this  species  classified,  and  not  often  described,  although  it  occurred 
frequently  in  practice.^' 

Areticus,^  in  the  second  century,  in  discussing  the  subject  of  dysentery, 
speaks  of  alvine  discharges  sometimes  occurring  of  a  substance  of  consid- 
erable length,  in  many  respects  not  to  be  distinguished  from  a  sound 
piece  of  intestine,  which  he  regarded  as  the  inner  coating  of  the  bowel. 

1  Study  of  Medicine,  1822.  ^  Lib.  ii.  cap.  ix. 
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This  false  interpretation  of  a  fact  arose  from  the  circumstance  that  the 
membranous  exudate  occasionally  assumes  a  tubular  form,  bearing  the 
impress  of  the  inner  surface  of  the  bowel  upon  which  it  is  formed,  and 
was  perpetuated  up  to  a  comparatively  recent  period  by  successive  authors. 
This  error  befell  Simpson,^  Morgagni,^  Lancisi,  and  Spindler  f  the  last 
of  whom  describes  the  material  discharged  as  worked  up  into  a  "  materia 
alba,  longa,  compacta." 

Bauer*  under  the  title  of  "intestinal  moles''  describes  in  nailer's 
DLsputatloiw  the  discharges  of  this  disease  as  "  concreta  fibrosa  quaedam 
pro  parte  pinguedine  rara  abducta,  membranacea  molarum  ex  utero 
muliebri  rejectarum  formam  accurate  sistentia." 

In  the  same  volume  Kaempf^  discourses  on  this  subject  under  the  title 
of  "infarction  of  the  intestinal  vessels,"  and  also  in  a  separate  treatise* 
published  somewhat  later.  In  the  latter  he  groups  the  disease  with 
others  of  a  far  different  nature,  their  only  point  of  convergence  being 
preternatural  alvine  discharges. 

Subsequent  authors,  as  a  rule,  fell  into  the  same  error,  and  it  was  not 
until  1818  that  membranous  enteritis  was  discriminated  by  PowelF  from 
that  condition  in  which  we  recognize  the  presence  of  gall-stones.  Since 
then  more  correct  views  have  prevailed,  and  the  disease  has  now  a  rec- 
ognized place  in  nosology. 

Etiology. — As  in  other  diseases  of  obscure  nature,  so  in  this,  there 
has  been  much  divergence  of  opinion  as  to  its  cause. 

The  influence  of  age  is  striking,  as  it  is  rarely  seen  in  childhood  or  in 
persons  w4io  have  passed  the  forty-fifth  year.  Of  my  own  cases,  the 
youngest  was  forty,  and  the  oldest  fifty-four.  Rilliet  and  Barthez^  state 
that  membranous  formations  in  the  intestinal  canal  of  children  are  very 
rare;  that  they  always  occupy  the  summits  of  the  folds,  rarely  the  inter- 
vals, of  the  mucous  membrane ;  and  that  they  are  detached  in  layers  of 
greater  or  less  extent.  They  are  not  diphtheritic.  Heyfelder^  has  described 
similar  exudations  under  the  name  of  enteritis  exudatoria. 

Sex  exerts  as  marked  an  influence  as  age,  as  the  immense  preponder- 
ance of  cases  occurs  in  females.  In  an  analysis  of  100  cases,  4  only 
occurred  in  males,  2  of  which  were  children.  All  of  my  cases  were 
women ;  with  the  exception  of  two  cases  occurring  in  males,  the  same 
experience  is  reported  by  Powell  and  by  Copeland. 

In  regard  to  temi)erament,  it  is  undoubted  that  the  disease  invades  ner- 
vous and  hypochondriacal  subjects  oftener  than  othei-s,  but  all  tempera- 
ments are  liable  in  the  presence  of  those  enervative  influences  that  degrade 
physical  health  and  impair  nerve-power.  All  of  my  patients  belonged 
to  the  nervous  type.  Whitehead  says  that  those  of  a  phlegmatic  temper- 
ament, not  easily  excited  into  action,  or  persons  deficient  in  elasticity  of 
fibre,  compose  all  but  a  very  small  percentage  of  the  sufferers  from  this 

1  Ed.  Med.  Esnayi*,  vol.  v.  p.  153,  1752.  «  31st  Epistle. 

"  Aclia  N(U.  Our.,  vol  v.  p.  483. 

•  "  De  Moles  Intestinorum,"  DtHputatinnes  ad  Morborum,  Dresdse,  1747,  p.  4G3. 
'  De  hifarctu  V(tsorum  Ventriculi,  Busiliw,  1751. 

•  Ahhundlungen  von  einer  miter  melliode  der  fiartnackiyslen  ICrankheiten  die  iliren  SUz  im 
unterleibe  haJyen^  zu  heilen,  I^ipzig,  1784. 

T  Trans,  of  Col.  of  Pliys.  London,  vol.  vi.  p.  lOG. 

'  Traite  dinique  praJique  des  MaJadien  des  EnfanlSf  t.  i.  p.  677,  1853. 

•  Sladien  in  GabieU  der  Heilwisgenscluifl,  p.  173. 
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wmplaint,  and  he  had  particularly  noticed  that  a  large  proportion  of  the 
women  have  light  flaxen  hair,  fair  complexions,  and  white  skins. 

The  determinative  causes,  whatever  they  may  be,  occasion  perversion 
of  nutrition  and  innervation  of  the  gastro-intestinal  canal,  principally,  I 
believe,  by  their  action  upon  the  ganglionic  nerves  presiding  over  those 
functions  originating  the  peculiar  exudatory  phenomena  of  this  disease. 
This  condition  of  the  nervous  system  once  established,  local  irritation  of 
any  sort  may  precij)itate  an  attack,  and  hence  the  midtitudinous  influences 
that  have  been  assigned  as  exercising  a  causative  agency,  as  exposure  to 
wet  and  cold,  coarse,  bad  food,  fecal  impaction,  and  the  abuse  of  cathartic 
medicines,  as  alleged  by  Grantham,^  who  asserts  that  the  use  of  mercury, 
conjoined  with  a  too  frequent  use  of  aperient  agents,  is  the  cause  of  the 
disease  in  every  case. 

Farr  considered  the  irritation  of  the  intestinal  canal  owing  to  a 
parasitic  growth  of  a  confervoid  type  (oscillatoria).  This  view  is 
supported  by  no  other  authority  than  that  of  himself  and  Bennett,  as 
nothing  of  this  sort  is  recorded  as  occurring  in  the  discharges  of 
patients  of  other  observers ;  certainly  in  mine  there  was  no  parasitic 
development.  The  presence  of  it  in  their  cases  may  then  be  fairly 
regarded  as  accidental,  or  at  least  unessential. 

Habershon  regarded  ovarian  diseases  and  painful  menstruation  in  the 
female,  and  prostatic  diseases  in  the  male,  as  exciting  causes. 

Symptoms. — The  most  characteristic  symptoms  disclosing  the  presence 
of  pseudo-membranous  enteritis  are  those  arising  from  derangements  of 
the  digestive  organs.  They  are,  in  the  beginning,  vague  and  irregular  in 
occurrence,  or  so  over-veiled  by  associated  disorders  of  the  genito-urinary 
and  nervous  systems  that  their  nature  and  import  often  escape  recogni- 
tion until,  weeks,  and  even  months,  of  fruitless  medication  addressed  to 
these  secondary  phenomena  having  been  expended,  the  disease  assumes 
such  severity  and  presents  such  a  complex  of  peculiar  symptoms  that  it 
no  longer  eludes  identification. 

The  disease  rarely  starts  as  an  acute  affection ;  sometimes  it  is  subacute, 
but  in  the  great  majority  of  cases  its  course  is  chronic.  Its  initiation  is 
marked  with  symptoms  of  gastro-intestinal  disturbances — irregularity  of 
the  bowels,  constipation  and  diarrhoea  alternately ;  and  dyspeptic  annoy- 
ance of  one  sort  or  another — capricious  appetite,  nausea  or  vomiting,  and 
pyrosis,  usually  increased  by  liquid  diet.  In  DunhilFs  case  there  was 
almost  daily  vomiting  of  mucus  and  pus  streaked  with  blood,  and  occa- 
sionally pure  blood.  This  prominence  of  gastric  derangement  supplies 
an  explanation  why  Todd  conferred  upon  the  disease  the  title  of  follicular 
dyspepsia. 

There  is  a  sense  of  discomfort,  soreness,  or  rawness  of  the  abdomen, 
especially  along  the  line  of  the  colon,  and  in  two  of  my  cases  the  rectum 
was  tender  and  raw,  which  augmented  to  decided  pain  in  sitting  or  riding, 
and  the  abdominal  muscles  were  tense ;  a  feeling  of  heat  or  burning  in  the 
bowels  often  occurs,  and  almost  always  more  or  less  lassitude  and  mental 
depression.  These  symptoms  aggravate,  especially  upon  indiscretions  in 
diet,  exposure  to  wet,  or  indeed  under  any  sort  of  enervative  influences,  at 
irregular  intervals.  Their  persistence  finally  induces  grave  disorders  of 
nutrition,  marked  by  the  blood  becoming  poor  and  thin,  by  sluggish  cir- 
^  Facts  and  Observations  in  Med.  and  Surg.,  1849,  p.  205. 
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culation  and  local  congestions  in  the  pelvic  and  abdominal  viscera,  and 
loss  of  strength  and  flesh.  Yet  certain  patients  seem  to  retain  their  flesh 
for  a  long  time,  as  I  have  seen,  after  suffering  several  years  from  the  disease. 
The  depression  of  vital  powers  is  still  further 'manifested  in  a  small,  slow, 
soft  pulse  and  a  temperature  running  below  the  normal  standard.  The 
tongue  is  usually  moist,  pale,  and  flabby,  and  coated  with  a  pearl-white 
or  yellowish-white  coating;  sometimes,  however,  it  is  raw,  red,  tender, 
and  fissured,  or  patchy  from  exfoliation  of  the  mucous  coating.  The 
gums  and  cheeks  are  usually  pale  and  bloodless,  and  often  the  seat  of 
small  roundish  painful  ulcers,  which  occasionally  invade  the  palate  and 
throat.  Grantham  ^  says  that  ulceration  of  a  phagedaenic  kind  sometimes 
forms  on  the  tonsils.  The  complexion  usually  assumes  a  muddy  or  flaves- 
cent  tint,  which  during  the  attack  may  deepen  to  a  jaundiced  hue.  At 
other  times  it  presents  a  transparent  or  Avaxy  appearance. 

The  skin  is  dry  and  furfy,  sometimes  cold  and  clammy,  or,  from  over- 
action  of  the  sebaceous  glands,  greasy.  There  is  a  disposition,  especially 
on  the  chest,  neck,  and  face,  to  papular  eruptions  or  even  phlegmonous 
or  carbuncular  inflammation. 

The  urine  is  high-colored  and  loaded  with  abundant  phosphates,  which 
in  cooling  precipitate  as  a  heavy  deposit.  The  bladder  is  often  irritable, 
and  discharges  more  or  less  mucus.  According  to  Grantham,^  patients 
occasionally  pass  urine  with  evident  traces  of  albumen,  and  seldom  con- 
taining a  normal  quantity  of  phosphates.  On  an  increase  in  fever  or 
mental  excitement  a  larger  quantity  than  natural  of  the  lithate  of 
ammonium  is  found ;  frequently  the  mucous  membrane  of  the  bladder 
is  found  thickened  in  these  cases. 

The  characteristic  symptom,  however,  of  this  disease  is  the  periodical 
formation  and  discharge  of  mucous  exudates  varying  in  physical  appear- 
ances and  frequency.  The  discharge  may  occur  daily,  with  every  stool, 
or  at  irregular  intervals — a  week,  month,  or  longer — but  usually  in  from 
twelve  to  fifteen  days.  The  recurrence  may  be  precipitated  by  irregu- 
larity in  diet,  exposure  to  wet  and  cold,  or  by  excesses  of  any  sort. 
The  paroxysm  is  marked  by  tormina  or  severe  pain,  which  may  resem- 
ble that  of  colic  or  that  of  the  passage  of  a  biliary  calculus,  extending 
down  the  thiglis  or  to  the  bladder,  in  the  latter  case  sometimes  causing 
retention,  requiring  the  use  of  the  catheter.  The  pain  is  usually  referred 
to  some  part  of  the  large  intestine.  In  certain  cases  the  paroxysm  is 
announced  by  chills  radiating  from  some  point  in  the  abdomen  or  even 
from  other  parts  of  the  bocly. 

After  the  paroxysm  has  endured  two,  three,  or  more  days — usually  a 
week — membranous  exudates,  either  with  a  spontaneous  or  with  an  arti- 
ficial movement  of  the  bowels,  are  voided ;  after  which  there  is  a  gradual 
assuagement  of  the  local  and  general  symptoms,  but  the  patient  experi- 
ences a  sense  of  exhaustion  or  lassitude,  and  the  tenderness  of  the  abdo- 
men and  the  irregularity  of  the  bowels  usually  persist. 

During  the  attack  there  is  anorexia,  but  in  the  intervals  the  appetite 
remains  fairly  good,  and  the  alvine  discharges  may  assume  quite  a  natural 
condition. 

In  the  course  of  the  disease  there  is  more  or  less  disturbance  in  the 
functions   of  the   nervous   system.     During  the   paroxysm,   when   the 
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sulTerings  are  severe,  the  cast  of  symptoms  running  through  the  case 
is  of  a  decidedly  hypochondriacal  type.  At  times,  with  tlie  expulsion 
of  the  exudates  and  succeeding  respite  from  suifering,  there  often  occurs 
a  mental  rebound  which  lifts  the  patient  from  the  slough  of  despair 
to  the  most  hopeful  anticipations  of  future  health  and  happiness.  In 
one  of  my  cases  this  transition  was  remarkable.  This  hysterical  type 
is  common  enough,  and  the  irritability  of  the  nervous  system  is  still 
further  manifested  in  the  occurrence  of  irregular  contractions  of  various 
groups  of  the  voluntary  muscles,  as  shown  in  hysterical  tetanus,  general 
convulsions,  or  chorea  in  children,  or  by  paralyses  of  motion. 

Copeland  ^  reports  a  case  of  a  lady  in  whom  this  disease  was  compli- 
cated with  the  severest  symptoms  of  hysteria,  occasionally  amounting  to 
catalepsy.  The  paroxysms  of  pain  recurred  at  intervals  betAveen  four 
and  six  weeks,  followed  or  attended  by  the  discharge  of  large  quan- 
tities of  false  membrane  in  pieces,  and  sometimes  in  perfect  tubes.  The 
menstrual  flow  was  painful  and  irregular,  accompanied  with  shreds  of 
false  membrane — not,  however,  contemporaneous  with"  those  of  the  intes- 
tine. The  sensory  nerves  are  often  deranged,  for  in  some  cases  there  is 
parsesthesia — anaesthesia  or  hypersesthesia — in  limited  areas  of  the  skin. 
There  is  more  or  less  headache,  neuralgic  pains  in  this  or  that  nerve,  or 
in  several  at  the  same  time. 

The  special  senses  do  not  escape ;  they  manifest  various  forms  of  func- 
tional derangement.  In  one  of  my  cases  there  were  constant  buzzing  in 
the  ears  and  perversion  of  the  sense  of  smell,  and  in  another  the  vision 
was  thought  impaired  and  the  services  of  an  oculist  sought. 

The  uterine  functions  are  always  involved  in  greater  or  less  degree. 
The  menstruation  is  difficult  and  painful,  and  occasionally  accompanied 
with  membranous  discharges.  In  one  of  my  cases  there  was  a  uterine 
exudate,  though  the  menopause  had  occurred  several  years  before.  Leu- 
corrhoea  and  cervical  inflammation  are  common. 

Pathology. — Despite  the  fact  that  the  disease  in  question,  without 
being  very  frequent,  is  far  from  rare,  little  light  has  been  shed  upon  its 
pathology.  Indeed,  even  its  individuality  as  an  independent  and  distinct 
aflection  has  been  contested,  although  it  is  marked  by  a  complex  of  symp- 
toms as  peculiar  and  characteristic  as  those  of  any  other  disease  in  the 
nosology. 

There  are  those  who  maintain  that  the  disease  consists  essentially  in 
an  inflammatory  condition  of  the  intestinal  mucous  membrane,  either  of 
the  ordinary  or  of  some  specific  type,  croupous  or  diphtheritic.  Cope- 
land  says  the  formation  of  the  membranes  depends  upon  a  latent  and 
prolonged  state  of  inflammation  extending  along  a  very  large  portion, 
sometimes  the  greater  part,  of  the  intestinal  canal,  as  is  evinced  by  the 
quantity  thrown  off:  Yalleix^  dismisses  the-subject  summarily  with  the 
delivery  of  the  oracular  judgment  that  the  greater  number  of  cases  of 
this  disease  are  dysenteric,  and  the  remainder  diphtheritic.  Habershon 
is  in  full  accord  with  this  view,  having,  as  he  says,  seen  these  mem- 
branous exudates  "  follow  severe  disease  of  the  intestines  of  a  dysenteric 
character,  and  sometimes  associated  with  a  state  of  chronic  congestion  of 
the  liver,  and  often  perpetuated  by  the  presence  of  hemorrhoids,  polypoid 
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growths,  etc."  Wilks  and  Clark/  after  a  ftill  examination  of  the  enteric 
exudates  submitted  to  them,  concluded  that  they  are  true  casts  of  the  large 
intestines  produced  by  chronic  inflammatory  action  of  the  mucous  mem- 
brane and  subsequent  exudation.  Conjectures  have  been  ventured  as  to 
the  exact  anatomical  structure  in  which  the  process  occurs.  Thus,  Todd  ^ 
says  that  the  proximate  cause  of  the  disease  is  dependent  upon  a  morbid 
condition  of  the  intestinal  mucous  follicles.  Golding-Bird  ^  holds  similar 
language.  He  says  :  "  It  is  probable  that  the  follicles  are  the  principal 
scat  of  the  disease,  for  we  know  that  they  sometimes  secrete  a  dense 
mucus  differing  little  in  physical  qualities  from  coagulated  albumen  or 
even  fibrin."  Livedey  ■*  attributed  the  process  to  a  morbid  secretion  into 
the  mucous  crypts. 

Among  those  believing  in  its  croupous  nature  was  Powell,  who 
assumed  the  character  of  the  inflammation  to  be  specific,  and  the 
exudate  of  the  same  nature  and  formed  in  the  same  manner  as  that  of 
ordinary  croup.  This  was  the  view  entertained  by  Cruveilhier  and 
Trousseau  and  other  French  authors.  Good  was  misled  in  a  similar 
manner,  as  shown  by  his  statement  that  the  exudation  bears  a  striking 
resemblance  to  the  fibrous  exudation  thrown  forth  from  the  trachea  in 
croup.  He  says,  however,  that  it  is  discharged  in  longer,  firmer,  and 
more  compact  tubes.  Serres,'^  in  a  dissertation  upon  pseudo-membranous 
colitis,  confounds  the  exudate  with  that  of  thrush,  muguet,  and  infective 
dysentery.  Laboulb^ne,®  a  later  writer,  also  remarks  that  there  are  found 
in  many  treatises  and  in  periodical  literature  a  great  number  of  occur- 
rences of  false  membranes  in  the  dejecta.  Most  of  these  cases  are  refer- 
able to  dysentery,  to  muguet,  hydatids,  etc.,  but  there  remain  a  certain 
number  which  are  owing  to  different  inflammatory  and  non-diphtheritic 
affections  of  the  digestive  tube. 

Whitehead,  in  summing  up  his  conclusions  respecting  the  nature  of  the 
disease,  compares  it  with  dermic  inflammation.  He  says :  "  The  mucous 
mrmbrane  (intestinal),  like  the  skin  (and  is  not  the  one  looked  upon  as  an 
inversion  of  the  other?),  is  prone  under  certain  conditions  in  certain  con- 
stitutions to  develop  products  unnatural  to  its  functions.  It  is  not  natural 
for  the  skin  to  produce  eczema,  neither  is  it  natural  for  mucous  surfaces  to 
produce  mucus  in  a  concrete  form ;  that  the  proximate  cause  of  the  symp- 
toms referable  to  this  disease  is  the  hypersecretion  and  accumulation  of 
mucus  on  the  free  surface  of  mucous  membranes;  such  accumulations 
sheathe  and  prevent  the  healthy  performance  of  the  functions  natural  to 
the  part,  and  thus  induce  immediate  and  remote  results,  the  effect  of  such 
suppressed  functions ;  that  this  hypersecretion  indicates  a  want  of  balance 
between  nerve-force  and  germinal  matter,  and  that  the  nerve-force  is  per- 
verted by  irritation." 

Simpson  held  similar  views,  and  regarded  the  disease  as  a  chronic 
pellicular  or  eruptive  inflammation  of  the  mucous  lining  of  the  bowels.^ 
Other  observ^ers  have  been  inclined  to  ignore  the  inflammatory  nature  of 
the  disease,  at  least  as  a  ])rimary  condition,  and  have  sought  the  prox- 
imate cause  in  some  as  yet  undefined  derangement  of  the  nervous  sys- 
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tem.  Thus,  Clark  does  not  regard  the  membranous  exudates  as  the 
products  of  inflammation,  properly  so  called — that  is,  of  capillary  blood- 
stasis  which  has  preceded  their  formation — as  the  characteristic  of  such 
exudates  is  that  they  contain  fibrin.  He  says  the  abnormal  cell-forms 
present  arise  in  some  other  way  than  by  free  cell-development  out  of 
an  exuded  blastema.  Good^  asserts  its  dependence  upon  what  he  calls 
a  '^  peculiar  irritability  of  the  villous  membranes  of  the  large  intestines, 
which  in  consequence  secrete  an  effusion  of  coagulating  fibrin — fibrin 
mixed  with  albumen — instead  of  secreting  mucus,  occasionally  accom- 
panied with  some  degree  of  chronic  inflammation." 

Also,  DaCosta  doubts  whether  the  disease  is  originally  inflammatory 
at  all.  ^^ Where  inflammation,"  he  says,  "occurs,  is  it  not  secondary 
rather  than  primary,  the  result  rather  than  the  cause  ?"  "  Is  not  the 
true  trouble  in  the  nervous  system,  in  the  nerves  presiding  over  secre- 
tion and  nutrition  in  the  abdominal  viscera?" 

Bennett  and  By  ford  represent  the  opinions  of  a  very  small  minority 
who  regard  the  disease  as  simply  an  expression  of  uterine  derangement. 

Morbid  Anatomy. — As  none  of  the  cases  coming  under  my  observa- 
tion terminated  fatally,  no  opportunity  was  offered  to  me  of  making  per- 
sonal investigation  into  the  anatomical  changes  occurring  in  membranous 
enteritis.  Such  opportunities  have  been  so  rarely  met  with  that,  indeed, 
it  may  be  said  that  the  nature  of  these  changes  is  wholly  unknown. 

Simpson  alludes  to  a  case  of  phthisis  in  which  the  patient  had  passed 
large  quantities  of  "membranous  crusts  or  tubes,"  and  in  which  the 
mucous  membrane  of  the  colon  w^as  covered  with  an  immense  number 
of  small  spots  of  a  clear  white  color,  or  vesicles,  which,  when  punctured, 
discharged  a  small  quantity  of  clear  fluid ;  and  also  refers  to  the  case  of 
Wright,  in  which  the  mucous  membrane  of  the  colon  and  of  the  lower 
portion  of  the  small  intestine,  was  studded  everywhere  with  a  thickly- 
set  papular  eruption. 

My  endoscopic  examinations  revealed,  in  the  living  subject,  the  intes- 
tinal mucous  membrane  of  a  red,  verging  into  a  scarlet  color,  thickened, 
and  denuded  of  epithelium  in  patches  of  varying  extent.  This  condition 
does  not  always  invade  the  ampulla  of  the  rectum,  but  with  the  long  tube 
I  am  in  the  habit  of  using  it  was  possible  in  all  my  cases  to  reach  a  point 
where  it  existed.  The  extent  of  diseased  surface  can  only  be  conjectured 
by  an  inspection  of  the  exudates  and  by  abdominal  palpation. 

In  most  cases  the  exudate  is  restricted  to  the  large  intestines — colon 
and  rectum — and  often  to  a  circumscribed  portion  of  them ;  but  in  rare 
cases  its  length  and  quantity  would  seem  to  indicate  that  extensive  por- 
tions of  the  surface  are  covered.  One  of  the  most  remarkable  cases 
recorded  is  that  of  a  woman  forty  years  old  who  had  been  sick  for  five 
years  with  gastro-intestinal  derangement.  Suddenly  the  case  became 
acute,  and  after  much  suffering  she  passed  membranous  exudates  three 
millimeters  in  thickness  and  many  centimeters  long,  weighing  in  all  three 
kilograms.^ 

Kaempf  ^  gives  another  case,  in  which  the  length  of  the  membranes 
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discharged  was  sevenfold  greater  than  the  stature  of  the  patient.  In 
DunhilPs^  case  the  patient  had  suffered  from  this  disease  for  a  long 
period,  and  during  two  years  passed  many  yards  of  perfect  cylindrical 
shape,  many  of  them  several  feet  in  length,  and  sufficiently  coherent  to 
permit  of  their  being  handled,  held  up,  etc.  In  one  of  my  cases  a  perfect 
cylinder  three-quarters  of  a  yard  long  was  voided. 

Laboulbfene^  describes  the  gastro-intestinal  false  membrane  as  thin, 
soft,  and  granular,  of  a  more  or  less  yellow  color,  slightly  adherent  to 
the  mucous  membrane,  and  when  stripped  off  forming  a  yellow  pulta- 
ceous  mass.  He  says  it  is  first  deposited  in  small,  irregular,  sparsely- 
scattered  patches,  located  on  the  summits  of  the  intestinal  folds ;  after- 
ward these  patches  increase,  and  cover  the  folds  entirely  and  almost 
the  whole  calibre  of  the  intestinal  canal.  The  mucous  membrane,  he 
remarks,  beneath  the  deposit  is  greatly  inflamed. 

Powell  believes  that  at  times  the  deposit  extends  as  high  as  the  duo- 
denum, his  opinion  being  solely  based  upon  the  clinical  features  of  the 
disease.  In  the  first  of  his  cases  the  membrane  was  found  in  perfect 
tubes,  some  of  them  full  half  a  yard  in  length,  and  certainly  sufficient 
in  quantity,  he  says,  to  have  lined  the  whole  intestinal  canal. 

In  examining  the  membranes  it  is  always  best  to  float  them  from  the 
fecal  or  other  foreign  material  by  passing  the  discharges  in  a  clean  vessel 
containing  water.  Their  physical  characters  can  then  be  readily  studied. 
They  are  best  preserved  in  a  10  per  cent,  solution  of  alcohol.  The  exu- 
date consists  usually  of  a  single  lamina,  but  at  various  points  in  certain 
cases  several  superposed  laminae  may  be  observed,  enclosing  between  them 
particles  of  undigested  food  of  various  kinds.  In  most  cases  the  super- 
ficial layers  are  more  opaque,  drier,  less  elastic,  and  friable  than  the  deeper. 

The  configuration  of  the  exudate  varies  greatly.  The  more  common 
variety  is  that  occurring  in  loose,  transparent,  jelly-like  masses,  like  the 
white  of  an  egg  or  glue,  tinged  often  with  various  hues  of  yellow.  In 
three  of  my  cases  I  noticed  also  the  frequent  occurrence  of  a  thin,  serous, 
yellow  discharge.  In  some  cases  the  discharge  resembles  pieces  of  maca- 
roni, tallow,  or  wax ;  in  others  it  assumes  a  shreddy  or  ribbon-like  form  ; 
and  in  a  still  rarer  class  it  is  tubular,  being  an  exact  reprint  of  the  sur- 
faces from  which  detached.  These  tubular  pieces  are,  however,  more  or 
less  torn  and  broken  into  smaller  fragments  of  an  inch  or  two  in  length 
when  discharged. 

Its  thickness  also  varies :  sometimes  it  does  not  exceed  that  of  the 
thinnest  film,  and  at  others  it  is  a  quarter  of  an  inch  or  more. 

Its  consistence  ranges  from  that  degree  of  loose  aggregation  that  per- 
mits elongation  into  stringy,  breaking  masses  when  fished  up  from  the 
water  in  which  it  floats,  to  a  firmness  and  tenacity  that  will  enable  it 
to  be  handled  without  fear  of  breakage. 

The  color  differs  in  different  cases.  It  is  usually  yellowish-white,  but 
this  is  often  modified  by  tints  dependent  upon  admixture  with  extraneous 
matters  from  the  intestinal  canal — biliary  coloring,  blood  from  the  rupture 
of  the  vessels  beneath  the  exudate,  or  with  blood  and  pus.  It  exhales  a 
feculent  odor. 

The  surfeces  of  the  membranes  are  ordinarily  smooth  and  uniform, 
but  sometimes  reticulated.     Certain  observers  have  described  the  outer 
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surface  of  the  tubular  exudate  as  uniformly  smooth,  aud  the  inner  as 
broken  and  flaky  at  some  points,  at  others  ragged  and  flocculent,  and  in 
many  places  thrown  into  shallow  folds,  lying  in  some  situations  across, 
but  chiefly  along,  the  axis  of  the  gut. 

The  microscopic  characters  of  the  exudate  are  pretty  uniform.  Wilks 
and  Clark  ^  describe  the  surface  of  the  tubes,  examined  with  a  lineai 
magnifying  power  of  forty  diameters,  as  exhibiting  the  appearance  of 
a  gelatinous  membraniform  matrix  traversed  by  a  coarse  network  of 
opaque  yellow  lines,  studded  at  their  points  of  intersection  by  similarly 
colored  rounded  masses.  From  the  larger  netAvork  proceeds  a  smaller 
secondary  network,  and  in  the  recesses  of  this  were  found,  at  close  and 
regular  intervals,  well-defined  round  or  oval  openings,  with  elevated 
margins,  resembling  in  size  and  appearance  the  mouths  of  the  follicles 
of  the  great  gut.  With  higher  powers  the  exudate  was  found  in  many 
cases  to  consist  of  a  structureless  basement  membrane,  which  in  certain 
points  showed  a  fibrous  appearance,  owing  doubtless  to  the  presence 
of  filaments  of  mucin.  Numerous  irregular  granular  cells,  as  well  as 
granules  from  the  breaking  up  of  these  cells,  thickly  studded  the  surface 
of  the  membrane.  In  the  specimens  of  Wilks  and  Clark  the  surface, 
besides  being  marked  by  the  opaque  yellow  lines  and  dots,  presented 
various  foreign  matters,  such  as  bile-pigment,  earthy  and  fatty  granules, 
portions  of  husks  of  seed,  gritty  tissues  of  a  pear,  a  peculiar  form  of 
elastic  tissue,  stellate  vegetable  hairs,  and  a  mucedinous  fungus.  Clark, 
in  describing  the  fibres  found  between  the  layers  of  the  exudates,  says 
that  they  exhibited  a  very  distinct  and  regular  transverse  striation, 
approaching  in  character  that  found  in  the  ligamentum  nuchse  of  the 
girafie.  Quekett  and  Brooke  have  met  with  the  same  fibres  in  the  feces. 
The  transverse  division  depends  probably  upon  beginning  decay.  The 
division  is  sometimes  so  distinct  and  complete  as  to  lead,  according  to 
Beale,^  to  their  confounding  with  confervoid  growths.  Farre  ^  actually 
describes  the  formation  as  of  a  confervoid  character. 

Here  and  there,  in  my  specimens,  were  observed  scattered  epithelial 
cells  which  were  occasionally  gathered  in  patches.  Small  colored  masses 
of  irregular  shape,  doubtless  of  fecal  origin,  were  also  noticed.  The 
cells  imbedded  in  the  matrix,  according  to  the  above-quoted  observers, 
consisted  of  two  kinds — one  more  or  less  spherical,  the  other  more  or  less 
cylindrical.  In  size  the  spherical  cells  varied  from  y^^  to  -g^  of  an 
inch  in  diameter.  The  smaller  cells  had  no  distinct  cell-walls.  Some  of 
the  larger  cells  were  filled  with  fat-granules,  and  represented  granular 
cells ;  others  had  a  single  or  double  vesicular  nucleus ;  a  few  were  acu- 
minated at  two  opposite  points  and  somewhat  compressed.  All  the  other 
cells  possessed  demonstrable  cell-walls.  The  cylindrical  cells  resembled 
in  their  general  characters  those  which  normally  coat  the  mucous  mem- 
brane'of  the  larger  gut,  but  they  were  much  more  elongated,  compressed, 
and  firmly  matted  together.  Many  of  the  more  elongated  cells  were  con- 
stricted in  the  middle,  and  exhibited  a  nucleus  on  each  side  of  the  con- 
striction. The  more  or  less  spherical  cells  occupied  the  attached,  and  the 
cylindrical  cells  the  free,  surface  of  the  membranous  tubes. 

The  perforations  in  the  matrix  were  of  uniform  size  and  appearance, 

*  Op.  dt,  p.  232.  '  The  Microscope  in  Medicine,  p.  104. 
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surrounded  by  elevated  margins  formed  of  closely-grouped  cylindrical 
cells,  and  led  to  two  kinds  of  pits — one  short  and  flask-shaped,  the  other 
long  and  uniformly  cylindrical.  The  flask-shaped  pits  were  about  one- 
tenth  of  an  inch  in  diameter  and  distinctly  hollow.  The  wall  of  each 
pit  was  made  up  of  one  or  two  layers  of  subspheroidal  cells,  held  together 
by  an  amorphous  stroma.  A  few  of  these  follicles  contained  a  deposit  which 
was  opaque  in  situ,  and  which  when  broken  up  was  found  to  consist  of 
large  flattened  nuclear  cells,  analogous  to  those  met  with  in  epithelial 
growths. 

The  cylindrical  pits  were  also  for  the  most  part  hollow,  about  one- 
sixteenth  of  a  line  in  length  and  one-thirty-first  of  a  line  in  breadth. 
These  walls,  devoid  of  membrane,  were  composed  of  small,  more  or  less 
spherical  cells  in  various  stages  of  development,  imbedded  in  a  gelatinous 
matrix. 

In  examining  the  chemical  characters  of  the  specimens  obtained  in  my 
cases  the  membranes  were  thoroughly  washed,  when  they  were  nearly 
as  colorless  as  the  water  in  which  they  floated.  They  were  drained  on  a 
sieve,  and  presented  a  gelatinous  appearance,  much  like  the  white  of  an 
egg.  Their  specific  gravity  was  about  that  of  distilled  water.  When 
treated  with  strong  alcohol,  the  membranes  shrank  and  assumed  a  striated 
appearance.  Chemical  tests  of  tincture  of  guaiacum,  peroxide  of  hydro- 
gen, and  others  failed  to  show  the  presence  of  fibrin  or  albumen.  Treated 
with  ether,  globules  of  fatty  matter  were  obtained,  which  were  identified 
by  their  microscopical  characters  and  by  their  reaction  with  osmic  acid. 
By  boiling  the  liquid  in  which  the  membranes  had  been  soaked  it  became 
faintly  hazy,  indicating  a  trace  only  of  albumen.  Faint  evidence  of  the 
presence  of  this  body  was  also  presented  by  picric  acid  and  Mehu's  test. 
Treated  with  a  weak  solution  of  caustic  potassa  and  heat,  the  membrane 
dissolved,  leaving  a  little  haziness.  The  liquid  was  then  filtered,  and 
exactly  neutralized  with  acetic  acid,  and  plumbic  acetate  added,  when  a 
copious  precipitate  was  formed.  Mercuric  chloride  and  potassic  ferro- 
cyanide  failed  to  produce  this  effect.  From  these  and  other  tests  used 
the  conclusion  was  reached  that  these  membranes  were  composed  essen- 
tially of  mucin. 

Both  the  microscopical  and  chemical  characters  of  the  exudates  of 
the  disease  under  consideration  show  that  they  are  widely  different  in 
nature  from  those  of  other  diseases.  They  are  evidently  a  production  of 
the  muciparous  glands  (follicles  of  Lieberkiihn)  of  the  intestinal  canal, 
and  consist  essentially  of  mucin.  Perroud^  concluded  from  his  analy- 
sis that  they  contain  a  small  quantity  of  albumen,  but  are  principally 
formed  of  the  same  substance  as  that  which  enters  into  the  composition 
of  the  epidermis.  The  exudates  of  other  diseases  of  the  alimentary 
mucous  membrane  contain  albumen  and  fibrin,  as  well  as  molecular  or 
homogeneous  filaments.  The  ordinary  croupous  exudate,  according  to 
Cornil  and  Ranvier,  always  contains  filaments  of  fibrin,  sometimes  mucin 
and  pus-corj)uscles  mingled  with  the  cellular  constituents,  whicli  vary  in 
character  with  the  locality  of  the  inflammation.  The  filaments  form  a 
reticulum  in  the  meshes  of  which  are  contained  the  other  elements. 

Diphtheritic  exudates,  as  shown  by  Lehmann,^  consist  of  fibrin,  a  large 

*  Journal  de  Medecine  de  Lyon,  1864. 
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quantity  of  fatty  matter,  and  4  per  cent,  of  earthy  pliospliates,  while  its 
structure  is  made  up  of  epithelial  cells  united  together,  which,  becoming 
infiltrated  with  an  albuminous  substance  and  gradually  losing  their  nuclei 
and  walls,  are  finally  converted  into  homogeneous  branching  masses.  The 
cells  of  these  masses  are  liable  to  undergo  fibrinous  degeneration.  The 
inflammation  determining  the  exudate  is  not  confined  to  the  conglomerate 
glands,  but  involves  all  the  textural  elements  of  the  part  aifected,  and 
the  material  of  the  membrane  originates  from  the  capillary  disturbance 
in  them. 

Andrew  Clark  ^  states  that  he  has  observed  in  his  studies  of  exuded 
blastema,  the  product  of  diseased  action  in  mucous  membranes,  three  va- 
rieties. The  first  is  clear,  jelly-like,  and  imperfectly  membranous.  The 
second  is  yellowish,  semi-opaque,  flaky,  and  usually  membranous.  The 
third  is  yellowish-white,  dense,  opaque,  distinctly  membranous,  tough, 
and  rather  firmly  adherent  to  the  subjacent  surface.  The  first  contains 
only  the  merest  trace  of  albumen,  and  no  fibrin ;  the  second  contains  an 
abundance  of  albumen,  and  no  fibrin ;  the  third  contains  both  albumen 
and  fibrin  in  abundance,  the  latter  in  a  fibrillated  form.  They  all  con- 
tain the  same  cell-forms.  Yet  it  is  to  be  noticed  that  in  the  first  variety 
there  is  no  evidence  of  transudation  or  exudation ;  in  the  second,  no  evi- 
dence of  a  true  exudation ;  and  that  in  the  third,  in  which  the  existence 
of  a  true  inflammatory  exudation  is  undeniable,  the  only  additional  struc- 
tural element  present  is  fibre. 

Diagnosis. — The  diagnosis  of  membranous  enteritis  can  never  in  its 
advance,  and  rarely  in  its  early  stages,  present  much  difficulty.  Its 
chronic  course,  irregular  exacerbations,  lack  of  febrile  excitement,  the 
persistent  derangement  of  the  intestinal  canal,  the  mental  depression,  the 
gradual  impairment  of  health,  the  various  visceral  complications,  and, 
lastly  and  chiefly,  the  peculiar  character  of  the  alvine  discharges, — stamp 
the  disease  with  an  individuality  entirely  its  own. 

The  mucous  discharges  of  certain  forms  of  chronic  diarrhoea  and  the 
membranous  discharges  of  infective  dysentery  are  all  so  different  in 
physical  character,  and  are  associated  with  such  a  different  complex 
of  general  symptoms,  that  they  cannot  be  confounded  with  those  of  the 
diseases  in  question.  The  peculiar  irritative  quickness  of  the  pulse  of 
ordinary  enteritis,  according  to  Powell  and  Good,  suffices  to  differentiate 
this  disease  from  membranous  enteritis.  The  peculiarities  of  the  physical 
and  chemical  properties  of  these  exudates,  already  fully  dwelt  upon,  not 
only  distinguish  them  from  those  of  the  above  diseases,  but  also  from  such 
dejecta  as  may  contain  fragments  of  undigested  connective  tissue,  of  hyda- 
tids, or  of  worms.  The  flakes  of  mucus  discharged  from  the  bowels  in 
protracted  constipation,  fissura  ani,  and  in  the  later  stages  of  cirrhosis  of 
the  liver  are  composed  of  mucus  in  which  are  found  imbedded  epithelial 
cells  from  the  colon  and  mucus-corpuscles.  The  microscope  will  also 
reveal  the  character  of  the  fatty  discharges  that  may  be  associated  with 
diseases  of  the  pancreas,  liver,  and  duodenum.  The  mucous  flakes  of 
cholera  stools  are  composed  of  masses  of  intestinal  epithelium  mixed  with 
amorphous  and  granular  matter,  crystals  of  different  substances,  and, 
according  to  Davaine,  of  parasitic  forms,  particularly  the  Circomonas 
hominis. 

1  Op.  cU.,  p.  133. 
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Membranous  casts  from  the  upper  part  of  the  digestive  track  are,  in 
rare  cases,  passed  by  the  bowels.  One  of  the  most  curious  instances  of  this 
sort  is  reported  by  Villerm^ :  ^  A  woman  swallowed  a  tablespoonful  of 
nitric  acid,  and  seventy  days  afterward  a  long  membranous  exudate,  one 
or  two  lines  thick  and  of  a  brown  color,  was  discharged,  which  corre- 
sponded in  form  with  the  oesophagus  and  stomach.  The  patient  died  a 
few  days  later. 

Prognosis. — The  prognosis  of  the  disease  as  regards  life  is  not  unfa- 
vorable, but  as  regards  permanent  restoration  to  health  and  strength  the 
case  is  entirely  different.  Theden^  and  Hoffman^  have,  however,  stated 
that  the  disease  is  not  an  unfrequent  cause  of  sudden  death. 

Abercrombie'*  records  a  case  of  death  from  phthisis  complicated  with  this 
disease,  and  Wright  another  case  in  which  the  patient  died  in  an  extreme 
state  of  marasmus.  The  acute  and  subacute  forms  are  more  amenable  to 
treatment,  and  the  chances  are  correspondingly  greater  of  permanent 
recovery,  though  in  all  cases  there  is  a  strong  tendency  to  relapse.  The 
chronic  forms  may  almost  be  enrolled  among  the  opprobria  medicorum 
when  once  they  have  made  deep  inroads  upon  nutrition  and  the  vital  pow- 
ers, and  produced  that  condition  named  by  Todd  the  pituitous  cachexia 
(cachexia  pituitosa).  These  cases  may,  however,  be  alleviated  by  judi- 
cious treatment,  diet,  and  climatic  changes,  but  repeated  relapses  may  be 
expected  as  the  rule  under  slight  exciting  causes  or  even  without  apparent 
cause.  Patients  under  these  circumstances  drag  out  a  life  of  valetudina- 
rianism, but  it  may  be  cut  short  at  any  time  by  the  supervention  of  some 
intercurrent  disease,  as  phthisis,  renal  degeneration,  etc.,  or,  according  to 
Grantham,  atrophy  of  the  intestines.  Broca  *  records  two  cases  of  this 
disease,  one  of  which  lasted  ten  and  the  other  fifteen  years.  Three  of 
my  cases  have  endured  over  six  years. 

Teeatment. — The  treatment  of  membranous  enteritis  embraces  med- 
ical and  hygienic  measures.  The  medical  means  have  for  their  object, 
first,  the  removal  of  the  membranous  exudation  when  it  has  once  formed ; 
and,  second,  to  correct  the  conditions  upon  which  its  formation  depends 
by  improving  nutrition  and  invigorating  the  nervous  system.  The  severe 
sufferings  of  the  paroxysms  are  greatly  alleviated  and  the  duration  of 
this  stage  cut  short  by  freely  emptying  the  bowels.  The  best  means  to 
do  this  is  by  the  injection  of  hot  water  with  the  long  elastic  bougie  three 
or  four  times  a  day,  and  to  assist  this  with  laxatives.  Instead  of  water, 
solutions  of  potassa,  soda,  and  lime-water  are  preferred  by  some  practition- 
ers. As  a  rule,  the  enemata  cause  considerable  discomfort,  but  in  the  end 
are  followed  by  improvement  in  the  condition  of  the  bowels.  The  best 
laxative  is  emulsion  of  castor  oil,  but  occasionally  a  mercurial,  guarded  by 
the  extract  of  belladonna,  will  furnish  more  marked  relief.  Powell  and 
Copeland  say  that  they  have  employed  with  decided  advantage  a  purgative 
consisting  of  the  compound  infusion  of  gentian  and  infusion  of  senna,  to 
which  were  added  ten  or  twenty  minims  of  liquor  potassae.  This  was  re- 
peated, so  that  four  stools  in  the  twenty-four  hours  were  obtained.  Clark 
preferred  to  regulate  the  bowels,  when  needed,  with  rhubarb,  soda,  and 

'  Dietionnaire  dea  Sciences  midicales,  tome  xxxii.  p.  264. 
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ipecac,  conjoined  or  not,  as  required,  with  mercury  and  chalk.  Good  rec- 
ommends four  grains  of  Plummer's  pill  every  night,  and  the  bowels  kept 
open  by  two  drachms  of  sublimed  sulphur  daily.  It  should  always  be  borne 
in  mind  that  all  active  or  irritating  purgatives  are  harmful.  The  bowels 
by  this  treatment  will  not  only  be  disembarrassed  of  the  membranous  exu- 
dates, but  also  of  any  fecal  collection  the  retention  of  which  would  surely 
cause  irritation,  as  occasionally  happens  even  when  there  is  an  apparent 
diarrhoea.  This  condition  may  be  easily  determined  by  abdominal  pal- 
pation. The  relief  from  pain  procured  by  free  evacuation  of  the  intes- 
tine will  be  enhanced  by  the  employment  of  hot  fomentations  to  the 
abdomen.  Despite  these  means,  its  severity  may,  however,  demand  the 
administration  of  narcotics.  The  best  form  will  be  a  hypodermic  injec- 
tion of  a  sixth  or  a  quarter  of  a  grain  of  morphia ;  enemata  of  starch  and 
laudanum  are  also  beneficial.  Burrows  mentions  a  case  in  which  he 
succeeded  in  allaying  nervous  irritation  by  the  nightly  use  of  thirty 
drops  of  laudanum.  The  patient  noticed  that  the  habitual  constipation 
was  increased  when  the  accustomed  narcotic  was  omitted.  Bromide  of 
potassium  in  large  doses  long  continued  will  also  be  found  useful  for  the 
same  purpose. 

During  the  intervals  of  the  paroxysms  local  medication  of  the  bow- 
els and  medical  and  hygienic  measures  should  be  had  recourse  to  to 
prevent  the  re-formation  of  the  exudates  by  modifying  the  vital  activi- 
ties of  the  intestinal  mucous  membrane  and  by  restoring  the  general 
tone  of  the  constitutional  powers.  For  local  treatment  the  nitrate  of 
silver,  sulphate  of  zinc,  the  sulphate  of  copper  dissolved  in  glycerin, 
the  tincture  of  iodine,  and  carbolic  acid  cannot  be  over-prized.  From 
five  to  ten  grains  of  the  metallic  salts,  fifteen  drops  of  tincture  of  iodine, 
ten  of  the  acid,  administered  through  the  long  rubber  tube,  are  suitable 
doses  to  begin  with.  I  am  also  in  the  habit  of  using  stronger  solutions 
by  mopping  it  on  to  the  bowel  through  the  endoscopic  tube.  Kaempf 
made  frequent  and  large  injections  of  decoctions  of  various  plants — 
saponaria,  taraxacum,  etc. — which  he  imagined  possessed  dissolvent  and 
resolvent  virtues.  Gumming^  speaks  highly  of  the  efficacy  of  elec- 
tricity. 

For  the  purpose  of  improving  the  general  health  the  preparations  of 
iron  are  advisable,  of  which  the  best  are  the  tincture  of  the  chloride, 
pernitrate,  pyrophosphate,  lactate,  and  potassio-tartrate.  Habershon 
advises  infusions  of  the  bitter  tonics  with  hydrocyanic  and  nitro-muri- 
atic  acid.  I  have  found  a  combination  of  these  acids  with  henbane  and 
infusion  of  serpentaria  useful.  I  also  employ  hot  solutions  of  the  latter 
acid  as  a  local  bath  over  the  abdominal  region,  applied  with  a  large 
sponge.  Glark  speaks  favorably  of  the  extract  of  nux  vomica  and 
astringent  remedies.  Simpson  praises  the  oleo-resins  under  the  form  of 
pitch  pills  and  tar,  while  Clark  and  others  laud  copaiba  and  turpentine. 
Good  advises  the  copaiba  to  be  given  by  enema  when  it  cannot  be  borne 
by  the  stomach.     Brodie  used  cubebs  in  small  doses. 

The  alterative  effects  of  small  doses  of  arsenic,  corrosive  sublimate,  sul- 
phate of  copper,  etc.  may  be  tried  in  obstinate  cases.  Grantham  in  the  early 
stages  of  the  complaint  advises  the  use  of  ten  grains  of  iodide  of  potas- 
sium combined  with  one-quarter  of  a  grain  of  morphia  at  bed-time.    He 

*  Lmid.  Med.  Oazette,  3d  Series,  vol.  ix. 
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also  strongly  urges  the  use  of  cod-liver  oil,  which,  he  says,  improves  the 
strength  and  increases  the  flesh,  lessens  the  spasmodic  pains,  but  does  not 
check  the  discharges. 

Counter-irritation  of  the  abdominal  region  with  tincture  of  iodine,  fly 
blisters,  mustard,  etc.  has  afibrded  little  if  any  advantage.  Dunhill  kept 
a  blister  open  for  six  months  without  any  good  results. 

The  mineral  waters  of  Pyrmont,  Harrogate,  and  Carlsbad  have  been 
found  serviceable ;  the  latter,  Henoch  ^  says,  should  be  preferred  before 
all. 

The  case  will  amend  more  speedily  and  surely  by  the  adoption  of 
those  sanitary  measures,  as  regards  clothing,  diet,  bathing,  exercise,  and 
change  of  climate,  which  have  such  important  influences  upon  health. 
The  healthy  performance  of  the  functions  of  the  skin  is  of  such  para- 
mount necessity  in  maintaining  that  of  the  intestinal  canal  that  the  patient 
should  endeavor  to  avoid  any  exposure  likely  to  lead  to  checked  perspira- 
tion, and  should  use  flannel  underwear  and  stimulate  the  skin  by  fric- 
tion with  the  hand  or  the  flesh-brush.  The  diet  should  be  graded  to  the 
ability  of  the  stomach  to  digest  and  the  body  to  assimilate.  Our  chief 
reliance  will  be  upon  milk,  plain  or  peptonized,  eggs,  and  beef  given  in 
the  various  forms  of  acceptable  preparations,  so  as  not  to  impair  the  tone 
of  the  stomach  nor  clog  the  appetite  by  sameness.  Such  vegetables  and 
fi*uits  as  agree  with  the  patient  may  be  allowed.  I  have  tried  exclusive 
diets  of  milk,  farinacea,  and  meat  without  marked  benefit.  All  stim- 
ulants, tea,  and  coflee  should  as  a  rule  be  interdicted. 

Systematic  exercise  in  the  open  air  and  change  of  climate  to  a  cool, 
dry,  bracing  atmosphere  will  contribute  to  comfortable  existence,  if  not 
lead  to  recovery. 

*  Klinik  der  Unterleub.  Krankheitenf  p.  668. 
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DYSENTERY. 

By  JAMES  T.  WHITTAKER,   M.  D. 


Definition. — Dysentery  is  the  clinical  expression  of  a  disease  of  the 
large  intestine,  of  specific  and  non-specific  (catarrhal)  origin  and  form ; 
characterized  by  hypersemia,  infiltration,  and  necrosis  (ulceration)  of  its 
mucous  membrane;  distinguished  by  discharges  of  mucus,  blood,  pus, 
and  tissue-debris ;  and  attended  with  griping  and  expulsive  pains  (tor- 
mina and  tenesmus). 

Etymology. — The  name  is  compounded  of  the  two  Greek  words  du^ 
ivT£pov,  which,  though  untranslatable  literally  into  English,  have  long 
since  received  the  exact  Latin  equivalent,  difficultas  intestinorum.  With 
appropriate  alteration  the  same  name  is  still  employed  in  every  civilized 
language  in  the  common  as  well  as  the  classical  description  of  the  disease. 
The  French  synonym,  colite,  locates  the  anatomical  seat  of  the  disease, 
while  the  German  Ruhr  and  the  English  flux  express  one  of  its  cardinal 
symptoms,  the  frequency  (flow)  of  the  evacuations. 

History. — Ancient. — In  its  clinical  history  dysentery  is  one  of  the 
oldest  known  diseases,  the  name  being  found  in  common  use  before  the 
time  of  Hippocrates,  as  in  the  often-quoted  passage  from  Herodotus  (443 
B.  c),  who  relates  that  it  and  the  plague  reduced  the  army  of  Xerxes  on 
the  desert  plains  of  Thessaly. 

Fayrer  informs  us  that  in  the  ancient  system  of  Hindoo  medicine  of 
the  Ayur  Veda,  and  in  the  commentaries  of  Dhanwantari,  Charaka,  and 
Sussutra,  which  carry  us  back  nearly  three  thousand  years,  and  in  later 
Sanskrit  writers,  dysentery  is  described  by  the  name  of  atisar,  under  two 
forms — amapake,  or  acute,  and  pakistar,  or  chronic ;  these  again  are  sub- 
divided into  six  varieties,  ascribed  by  those  ancient  sages  to  changes  in 
air,  bile,  phlegm,  food,  or  to  perturbations  of  the  emotions  and  passions. 

Hippocrates  (430  b.  c.)  makes  frequent  reference  to  the  disease,  the 
nature  of  which  he  regards  as  a  descent  of  the  humors  from  the  brain. 
"  Men  of  a  phlegmatic  temperament  are  liable  to  have  dysenteries,"  he 
says,  "  and  women  also,  from  the  humidity  of  their  bodies,  the  phlegm 
descending  downward  from  the  brain." 

"  The  disease  is  caused,"  he  says  more  exactly  in  another  place,  "  by 
the  overflow  of  phlegm  and  bile  to  the  veins  of  the  belly,  producing 
ulceration  and  erosion  of  the  intestine."  In  his  country,  at  least,  it 
seemed  most  to  prevail  in  spring,  but  it  was  clearly  connected  with  the 
heat  and  moisture  of  this  season  in  Greece — prime  factors  everywhere  in 
the  genesis  of  the  disease :  "  For  when  suffocating  heat  sets  in  all  of  a 
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sudden  while  the  earth  is  moistened  by  the  vernal  showers  and  by  the 
south  wind,  the  heat  is  necessarily  doubled  from  the  earth,  which  is  thus 
soaked  by  the  rain  and  heated  by  a  burning  sun,  while  at  the  same  time 
men's  bellies  are  not  in  an  orderly  state,  nor  is  the  brain  properly  dried." 
Of  the  prognosis  he  observes  with  great  acumen,  "Dysenteries  when  they 
set  in  with  fever  ....  or  with  inflammation  of  the  liver  and  hypochon- 
drium  or  of  the  stomach,  ....  all  these  are  bad.  But  such  dysenteries 
as  are  of  a  beneficial  nature  and  are  attended  with  blood  and  scrapings 
of  the  bowels  cease  on  the  seventh  or  thirtieth  day,  or  within  that  period. 
In  such  cases  even  a  pregnant  woman  may  recover  and  not  suffer  abor- 
tion ;"  whereas,  "  dysentery  if  it  commence  with  black  bile  is  mortal." 
Gralen  comments  upon  this  statement  that  such  a  discharge  is  as  incurable 
as  cancer.  The  practitioner  of  our  day  will  interpret  this  assertion,  which 
was  repeated  with  singular  unanimity  by  all  the  writers  of  antiquity,  with 
the  belief  that  the  black  bile  was  blood,  and  that  such  cases  really  were 
cancers.  Indeed,  Paulus  ^gineta  distinctly  says,  "  Dysentery  arising 
from  black  bile  is  necessarily  fatal,  as  indicating  an  ulcerated  cancer." 

Thus,  although  dysentery  is  among  the  oldest  of  the  known  maladies, 
and  was  recognized  then  as  now  by  the  same  symptoms,  the  disease  was 
by  no  means  closely  defined  or  differentiated  in  ancient  times.  As 
Ackermann  long  ago  pointed  out,  many  other  affections  were  included 
under  the  term  dysentery,  and  some  of  the  symptoms  of  true  dysentery, 
notably  the  tenesmus,  were  raised  to  the  dignity  of  distinct  diseases. 

The  gravity  of  the  so-called  lotura  carnea,  the  fleshy  stools,  was  fully 
appreciated  by  Hippocrates,  as  is  evidenced  by  the  remark  that  "  if  in  a 
person  ill  of  dysentery  substances  resembling  flesh  be  discharged  from 
the  bowels,  it  is  a  mortal  symptom."  Fleshy  masses,  ^offjuaTa,  scrapings 
of  the  guts  (originally  epidermic  exfoliations  from  the  bodies  of  gladia- 
tors, used  in  pills  as  a  tonic),  were  frequently  alluded  to  by  the  older 
writers,  more  especially  by  Areteeus,  in  description  of  the  discharges  of 
dysentery.  Hippocrates  was  also  aware  of  the  fact  that  dysentery  may 
be  a  secondary  as  well  as  a  primary  malady.  "  One  may  expect,"  he 
says  in  speaking  of  the  victims  of  gangrene,  "  that  such  patients  will  be 
attacked  with  dysentery;  for  dysentery  usually  supervenes  in  cases  of 
mortification  and  of  hemorrhage  from  wounds."  Finally,  Hippocrates 
recognized  the  effects  of  emesis  in  relief  of  the  disease  with  the  remark 
in  one  of  his  aphorisms  that  a  spontaneous  vomiting  cures  dysentery. 

Celsus  (25  B.  C.-45  a.  d.),  the  great  encyclopaedist,  whose  works  "'  con- 
stitute the  greatest  literary  monument  since  the  days  of  Hippocrates," 
compiles  all  the  information  obtained  up  to  his  time ;  but  it  is  plain  as 
regards  dysentery,  though  he  defines  it  in  terms  that  might  stand  in  a 
modern  text-book,  that  he  has  nothing  new  to  add  to  the  knowledge  of 
the  Hippocratic  school.  He  named  the  disease  from  one  of  its  most 
prominent  symptoms,  tormina  (tenesmus  he  considered  a  separate  affec- 
tion), speaks  of  the  stools  as  being  mixed  with  mucus  and  fleshy  masses, 
and  in  its  treatment  especially  enjoins  rest,  "as  all  motion  proves  injurious 
to  the  ulcer." 

Aretseus  (50  A.  D.),  of  all  the  authors  of  antiquity,  wrote  the  most  per- 
fect and  at  the  same  time  the  most  picturesque  account  of  the  morbid 
anatomy  and  symptomatology  of  this  disease.  The  gross  appearance  of 
the  ulcers  in  the  intestine  and  the  common  character  of  the  discharges  he 
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describes  with  the  accuracy  of  the  modern  pathologist  and  the  ardor  of 
the  true  clinician.  He  speaks  of  the  superficial,  the  deep-seated,  the 
irritable,  and  the  callous  ulcer.  There  is,  he  says,  "  another  larger  species 
of  ulcers,  with  thick  edges,  rough,  unequal,  callous,  as  we  would  call  a 
knot  of  wood ;  these  are  difficult  to  cure,  for  they  do  not  readily  cicatrize, 
and  the  cicatrices  are  easily  dissolved.'^  Their  tendency  to  arrest  and 
renewal  and  their  general  and  local  effects  he  notices  at  length.  "  There 
may  be  a  postponement  of  their  spreading  for  a  long  time,''  he  says, 
^'  various  changes  taking  place  in  the  ulcers,  some  subsiding  and  others 
swelling  up  like  waves  in  the  sea.  Such  is  the  course  of  the  ulcers ;  but 
if  nature  stand  out  and  the  physician  co-operate,  the  spreading  may  indeed 
be  stopped,  and  a  fatal  termination  is  not  apprehended,  but  the  intestines 
remain  hard  and  callous,  and  the  recovery  of  such  cases  is  protracted.'^ 
Vivid  descriptions  he  gives  of  the  stools:  "Sometimes  they  are  like 
chopped  tallow,  sometimes  merely  mucus,  prurient,  small,  round,  pungent, 
causing  frequent  dejections  and  a  desire  not  without  a  pleasurable  sensa- 
tion, but  with  very  scanty  evacuations."  Again,  they  are  "  fetid  like  a 
mortification ;"  composed  of  "  food  now  undigested,  as  if  only  masticated 
by  voracious  teeth,  ....  the  dejection  being  discharged  with  much 
flatulence  and  noise ;  it  has  the  appearance  of  being  larger  than  its  actual 
amount." 

Galen  (164  A.  D.)  attempted  to  correct  the  pathology  of  his  contempo- 
raries, who  considered  all  bloody  discharges  dysenteric.  There  are  four 
distinct  varieties  of  bloody  stools,  he  claims,  only  one  of  which,  that  due 
to  ulceration  of  the  intestine,  deserves  to  be  called  dysentery.  The  bilious 
stool  he  derived  from  melancholy,  and  the  fleshy  stool  from  disease  of  the 
liver.  But,  though  Galen  regarded  the  presence  of  blood  as  a  necessity, 
he  was  well  aware  of  the  fact  that  the  stools  contained  ingredients  other 
than  blood.  It  was  Galen  who  first  used  the  word  scybala  {axh^aka^ 
feces)  to  express  the  small,  solid  masses  of  excrementitious  matter  often 
voided  with  the  stools.  In  his  treatment  of  the  disease  he  made  much 
use  of  the  various  drying  earths,  the  Samian,  Lemnian,  Armenian,  the 
sources  of  which  he  made  long  journeys  to  visit  in  order  to  become  better 
acquainted  with  their  properties,  and  which  are  better  substituted  in  our 
day  by  bismuth,  chalk,  magnesia,  and  the  carbonate  of  iron.  It  is  the 
distinguished  merit  of  Galen  to  have  called  special  attention  to  the 
anatomical  seat  of  the  disease.  Ulceration  of  the  intestine  he  claimed 
as  the  very  essence  of  the  disease,  and  all  the  physicians  of  his  day,  he 
maintained,  regarded  as  dysenteric  only  such  cases  as  are  attended  with 
ulceration. 

Galen  was  the  exponent  of  the  flower  of  Grecian,  we  might  say  of 
ancient,  medicine.  With  very  few  exceptions,  the  later  writers,  if  they 
do  not  obscure  the  original  text  with  their  speculations,  are  content  to 
simply  paraphrase  the  observations  of  their  predecessors,  and  the  subse- 
quent contributions  to  the  ancient  history  of  dysentery  may  be  briefly 
summed  up  in  a  few  additional  notes. 

Coelius  Aurelianus  (400  A.  D.)  adopted  the  humoralistic  doctrine  of 
Hippocrates  and  regarded  dysentery  as  an  intestinal  rheumatism  (catarrh) 
with  ulceration.  He  seems  to  have  been  the  first  author  to  recognize  the 
cardinal  fact  that  dysentery,  notwithstanding  the  number  of  its  stools, 
should  be  classed  with  the  diseases  which  constipate  the  bowels,  or,  as  it 
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was  centuries  later  aptly  put  by  Stoll,  "  ut  hanc  murbis  adnumeres  alvum 
potius  occludentibus/'  and  he  blames  Erasistratus  for  using  nothing  but 
astringents,  whereas  many  cases  of  dysentery  require  laxatives.  It  is 
worthy  of  note  that  Coelius  Aurelianus  ascribes  the  first  use  of  opium  in 
the  treatment  of  dysentery  to  Diodes  of  Carystus  (300  B.  c),  who  admin- 
istered the  juice  of  poppies  combined  with  galls.  By  the  time  of  Galen 
opium  was  so  freely  used  in  the  treatment  of  the  fluxes  as  to  call  for  pro- 
test against  its  abuse. 

Alexander  of  Tralles  (575  a.  d.)  is  often  credited  as  having  been  the 
first  to  locate  the  disease  in  the  large  intestine.  The  truth  is,  he  suggested 
various  rules  by  which  the  seat  of  the  disease,  whether  in  the  small  or 
large  intestine,  might  be  definitely  determined.  But  none  of  these  rules 
— the  seat  of  the  pain,  for  instance,  whether  above  or  below  the  umbilicus, 
and  the  interval  of  time  between  the  pain  and  discharges,  whether  long 
or  short — possess  the  least  diagnostic  value  or  add  to  the  attempts  in  this 
direction  of  previous  writers — Aretaeus,  Archigenes,  and  Galen.  Like 
these,  his  predecessors,  he  recognized  an  hepatic  dysentery  with  discharges 
of  bloody  serum,  which  he  attributed  with  them  to  atony  of  the  liver, 
but  more  boldly  than  they,  and  with  characteristic  independence,  lie  ven- 
tured to  treat  his  patients  with  fresh  vegetables  and  fruits,  damsons  and 
grapes. 

Paul  of  JEgina  (660  A.  d.)  locates  the  disease  in  the  rectum,  and  gives 
a  graphic  account  of  its  symptomatology.  He  made  the  mistake  of  many 
later  practitioners  in  regarding  as  a  separate  disease  a  symptom,  tenesmus, 
which  he  describes  as  an  irresistible  desire  of  evacuation,  "  discharging 
nothing  but  some  bloody  humor,  which  is  the  cause  of  the  whole  com- 
plaint, being  an  oedematous  inflammation  of  the  rectum  which  creates  the 
impression  of  feces  lodged  in  the  intestine  and  a  desire  of  evacuation." 
"  Dysentery,"  he  continues,  "  is  an  ulceration  of  the  intestines,  sometimes 
arising  from  the  translation  of  tenesmus,  and  sometimes  being  of  itself 
the  primary  afiection ;  and  is  attended  with  evacuations  at  first  bilious 
and  of  various  colors,  then  accordingly  bloody,  and  at  last  ichorous,  like 
that  which  runs  from  dead  bodies." 

In  curious  contrast  to  these  accurate  observations  is  the  absurd  sug- 
gestion of  an  obsolete  therapy  (Galen),  that  the  dried  dung  .of  dogs  who 
had  eaten  bones,  when  drank  in  milk  which  has  been  curdled  by  having 
heated  pebbles  put  into  it,  is  of  great  service ;  but  as  an  offset  to  this 
freak  of  fantasy  is  the  renewed  advocacy  of  warm  milk,  fallen  somewhat 
into  disuse  since  the  days  of  Hippocrates  and  Gralen :  "  And  milk  itself 
moderately  boiled  is  an  excellent  thing  " — a  recommendation  of  the  milk 
diet  which  now  plays  such  an  important  role  in  the  treatment  of  so  many 
diseases  of  the  alimentary  canal. 

Modern. — From  this  brief  survey  it  is  seen  that  the  writers  of  antiq- 
uity left  nothing  in  the  symptomatology  of  dysentery  for  subsequent 
authors'  to  describe.  All  further  advance  in  our  knowledge  of  this,  as 
of  all  diseases,  was  now  rendered  impossible  by  the  extinction  of  the 
light  of  science  in  the  long  night  of  the  Middle  Ages,  whose  gloom 
deepens  with  succeeding  centuries  and  whose  shadows  fall  close  up  to 
our  own  times. 

The  mf)dern  history  of  dysentery  may  be  said  to  begin  with  Daniel 
Sennertus,  whose  first  Tractatus  de  Dysenteria  was  published  at  Witten- 
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berg  ill  1626.  Sennert  gave  the  deathblow  to  tenesmus  as  a  dibtinct  dis- 
ease, or  as  even  a  pathognomonic  sign  of  dysentery,  showing  that  it  is 
often  present  in  purely  local  troubles,  ulcers,  fissures,  hemorrhoids,  etc., 
or  is  due  to  disease  of  other  organs — stone  in  the  bladder,  tumors  in  the 
womb,  etc.  He  recognized  sporadic  and  epidemic  attacks  of  the  disease, 
and  described  under  the  terms  fiens  and  facta  forms  which  coarsely  cor- 
respond to  the  catarrhal  and  diphtheritic  varieties  of  modern  pathologists, 
loiproper  food,  unripe  fruits,  at  least,  cannot  be  the  cause  of  dysentery, 
because,  he  shrewdly  observes,  the  epidemic  of  1624  began  in  May, 
before  the  fruits  were  ripe,  and  ceased  in  autumn,  when  they  were  ripe 
and  in  daily  use.  Moreover,  sucklings  at  the  breast  suffered  with  the 
disease.  Nor  could  moisture  alone  account  for  the  disease,  as  this  epi- 
demic occurred  after  an  unusually  hot  and  dry  spring  and  early  summer. 
Some  other  cause  must  be  invoked,  and  this  other  cause  is  perhaps  the 
occult  influence  of  the  constellations  and  planets — an  explanation  which 
he  afterward  admits  to  be  only  an  asylum  of  ignorance.  In  the  treat- 
ment of  the  disease  the  indication  should  be  to  heal  the  abraded  or  ulcer- 
ated intestine;  but  since  this  cannot  be  done  unless  the  cause  is  first 
removed,  "the  abrading,  eroding  humor  should  be  evacuated  and  absterged, 
at  the  same  time  its  acrimony  mitigated  and  corrected ;  then  the  flux 
should  be  checked  by  astringents,  and  the  pain,  if  vehement,  lenified 
and  removed.^'  Purgatives  should  be  repeated  until  all  vicious  humors 
are  discharged. 

Sydenham  colored  his  descriptions  of  the  epidemic  which  he  witnessed 
in  London  in  1669-72  with  the  artistic  touches  of  the  master's  hand. 
"  The  disease  sets  in,''  he  says,  "  with  chills  and  shivers.  After  these  come 
the  heat  of  the  fever,  then  gripings  of  the  belly,  and  lastly  stools.  Occa- 
sionally there  is  no  fever ;  in  which  case  the  gripes  lead  the  way,  and  the 
purging  follows  soon  after.  Great  torment  of  the  belly  and  sinking  of 
the  intestines  whenever  motions  are  passed  are  constant;  and  these 
motions  are  frequent  as  well  as  distressing,  the  bowels  coming  down  as 
they  take  place.  They  are  always  more  slimy  than  stercoraceous,  feces 
being  rarely  present,  and  when  present  causing  but  little  pain.  With 
these  slimy  motions  appear  streaks  of  blood,  though  not  always.  Some- 
times, indeed,  there  is  no  passage  of  any  blood  whatever  from  first  to 
last.  Notwithstanding,  provided  that  the  motions  be  frequent,  slimy, 
and  attended  with  griping,  the  disease  is  a  true  bloody  flux  or  dysentery." 
The  efficacy  of  opium  in  its  treatment  causes  him  to  break  out  in  praises 
of  the  great  God  who  has  vouchsafed  us  a  remedy  of  so  much  power. 
But  Sydenham  was  too  good  a  practitioner  not  to  know  that  all  treatment 
must  be  prefaced  with  laxatives.  For  "after  I  had  diligently  and 
maturely  weighed  in  my  mind,"  he  says,  "  the  various  symptoms  which 
occur  during  this  disease,  I  discovered  that  it  was  a  fever — a  fever, 
indeed,  of  a  kind  of  its  own — turned  inwardly  upon  the  bowels.  By 
means  of  this  fever  the  hot  and  acrid  humors  contained  in  the  mass  of 
the  blood,  and  irritating  it  accordingly,  are  deposited  in  the  aforesaid 
parts  through  the  meseraic  arteries."  The  indications  then  were  plain — 
viz.  "  after  revulsion  by  venesection  to  draAV  off  the  acrid  humors  by 
purging."  It  was  the  frequent  and  successful  practice  of  Sydenham 
also  to  drench  the  patient  with  liquids,  per  os  et  per  rectum — a  mode 
of  treatment  which  both  he  and  the  learned  Butler,  who  accompanied  the 
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English  ambassador  to  Morocco,  where  dysentery  was  always  epidemic, 
hit  upon,  "  neither  of  us  borrowing  our  practice  of  the  other."  Butler 
declared  that  the  method  of  deluging  the  dysentery  by  liquids  was  the  best. 
But  many  attacks  are  cured  almost  on  the  expectant  plan  alone.  This 
was  the  case  with  the  excellent  and  learned  Daniel  Coxe,  Doctor  of  Physic, 
in  whom  "  the  gripes  and  bloody  motions  ceased  after  the  fourth  clyster. 
He  was  kept  to  his  bed,  limited  to  milk  diet ;  and  this  was  all  that  was 
necessary  in  order  to  restore  him  to  perfect  health." 

Zimmermann  (1767)  did  not  believe  that  improper  food  could  be  a 
cause  of  dysentery,  as  in  the  epidemic  of  1765  fresh  grapes  were  plenti- 
fully supplied  to  patients  and  proved  an  excellent  remedy.  He  also 
noticed  the  muscular  pains  (rheumatism)  which  had  been  mentioned  by 
Sydenham  before  him,  and  the  paralyses  first  noticed  by  Fabricius  in 
1720,  as  occurring  in  the  course  of,  or  as  sequelae  to,  the  disease.  It  was 
only  contagious,  he  thought,  in  bad  cases,  when  the  stools  have  a  cadaveric 
odor.  But  his  main  and  most  useful  contributions  were  in  the  field  of 
therapy.  He  discarded  venesection  entirely,  was  among  the  fii-st  to  rec- 
ognize the  value  of  ipecacuanha,  and  objected  strenuously  to  opium  until 
the  cause  of  the  evil  was  expelled.  Hence  he  was  vehemently  opposed 
to  all  astringents,  to  the  use  of  which  he  ascribes  the  rheumatisms  and 
dropsies  which  sometimes  occur.  Wines  and  spices  were  likewise  put 
under  ban ;  whey  he  permitted,  but  not  milk,  and  water  freely,  but  always 
warm.  Barley-water  and  cream  of  tartar  were  sufficient  food  and  medi- 
cine for  ordinary  cases,  while  camphor  and  cinchona  best  sustain  the 
strength  in  bad  cases. 

Pringle  (1772)  observed  the  frequent  occurrence  of  dysentery  coinci- 
dently  with  malarial  fever,  and  was  a  firm  believer  in  the  contagion  of 
the  disease.  He  claimed  that  the  foul  straw  upon  which  the  soldiers 
slept  became  infectious,  but  maintained  that  the  chief  source  of  infection 
were  the  privies  "  after  they  had  received  the  dysenteric  excrements  of 
those  who  first  sicken."  It  is  spread  in  tents  and  in  hospitals,  and  may 
be  carried  by  bedding  and  clothing,  as  in  the  plague,  small-pox,  and 
measles.  Neither  food  nor  drink  propagates  the  disease,  he  thinks,  for, 
so  far  as  the  fruits  are  concerned,  he  too  had  seen  it  prevail  before  the 
fruits  were  ripe.  The  first  cause  of  the  disease  is  "  a  stoppage  of  the 
pores,  checking  the  perspiration  and  turning  inward  of  the  humors  upon 
the  bowels."  Antimony  was  his  specific  in  its  treatment.  He  was  also 
fond  of  Dover's  powder  in  its  relief,  and  preferred  fomentations  to 
opium,  which  "  only  palliates  and  augments  the  cause."  The  best  drink 
for  patients  with  dysentery  was  lime-water  (one-third)  and  milk. 

This  period  of  time  is  made  memorable  in  the  history  of  dysentery,  as 
of  nearly  all  internal  diseases,  by  the  contributions  from  direct  observa- 
tion upon  the  dead  body  by  the  father  of  pathological  anatomy,  John 
Baptist  Morgagni  (1779).  From  the  days  of  Hippocrates  down,  the  seat 
of  the  disea.se  had  been,  as  has  been  shown,  pretty  accurately  determined, 
and  the  same  acumen  which  enabled  the  clinicians  to  localize  the  affection 
had  inspired  them,  as  we  have  seen,  to  define  and  describe  its  nature. 
But  any  descriptions  from  actual  post-mortem  examinations  were  not  put 
upon  record  until  the  beginning  of  the  sixteenth  century,  when  were  pub- 
lished the  posthumous  contributions  of  Benivieni  (1506-07).  In  his 
description  of  the  lesions  of  the  disease  he  says  that  "  the  viscera  displayed 


HISTORY.  783 

internal  erosion  from  which  sanies  was  continually  discharged/'  Nearly 
three  centuries  elapsed  before  Morgagni  made  his  anatomical  studies — an 
interval  of  time  void  of  any  contributions  from  pathological  anatomy ; 
and  so  little  attention  was  paid  to  this  branch  of  medical  science  that  the 
descriptions  of  Morgagni  and  of  his  more  immediate  successors  failed  to 
excite  any  general  interest  or  make  any  permanent  impression.  Morgagni 
himself,  while  he  fully  recognized  their  significance,  did  not  consider  the 
ulcerations  of  dysentery  as  absolutely  essential  to  the  disease,  as  many 
cases,  even  fatal  ones,  did  not  exhibit  them  at  all.  They  were  not  liable 
to  be  mistaken  for  the  lesions  of  typhoid  fever,  the  ulceration  of  Peyer's 
glands,  because,  though  they  may,  they  only  rarely,  coexist  in  the  same 
subject.  As  to  the  membranous  fragments  sometimes  evacuated  with  the 
discharges  of  dysentery,  Morgagni  showed  that  they  are  occasionally  true 
fragments  or  shreds  of  the  intestinal  coats,  as  has  been  maintained  by  the 
older  writers,  Tulpius  and  Laucisius,  but  are  far  more  frequently  nothing 
else  than  inspissated  mucus — conceptions  which  subsequent  studies  wdth 
the  microscope  have  fully  confirmed. 

In  view  of  the  general  disregard  of  direct  observations,  it  is  therefore 
not  surprising  to  learn  that  the  nature  of  the  intestinal  lesions  gradually 
fell  into  oblivion  or  at  least  became  underrated  in  its  import.  But  it  is  a 
matter  of  surprise  that  Stoll  (1780)  was  able  to  declare  as  the  result  of 
autopsies  made  by  himself  that,  although  the  colon  is  thickened  and 
inflamed,  ulcerations  in  dysenteries  are  very  rare.  This  distinguished 
author  did  not  at  all  believe  in  the  contagion  of  the  disease,  as  he  had 
never  seen  it  attack  physicians  or  nurses.  It  developed,  he  thought  with 
the  older  writers,  as  the  result  of  exposure  to  cold  during  a  perspiration. 
He  emphatically  insisted  upon  the  frequency  of  rheumatism  as  compli- 
cating the  disease,  and  describes  in  proof  a  number  of  cases  of  painful 
swollen  joints  during  and  subsequent  to  the  attack.  It  was  his  especial 
merit  to  have  succeeded  in  dispensing  with  the  acrid  bile  as  a  cause  of 
the  disease,  maintaining  that  hepatic  derangements  were  only  accidental 
complications,  and  thus  disposed,  but  only  for  a  time,  of  bilious  dysen- 
tery in  so  far  as  it  was  supposed  to  depend  upon  defective  or  abnormal 
action  of  the  liver. 

But  Annesley  (1828)  soon  reinstated  the  liver  in  the  pathology  of  dys- 
entery, with  the  exhibition  of  colored  plates  displaying  abscess  of  the  liver 
in  connection  with  the  disease,  as  well  as  illustrating  the  displacements 
and  constrictions  of  the  colon  which  sometimes  occur  in  its  course. 

The  fourth  decade  of  our  century  now  brought  in  the  anatomical  con- 
tributions of  Cruveilhier  and  Rokitansky,  to  be  followed  later  by  those 
of  Virchow,  upon  which  the  modern  morbid  anatomy  of  the  disease  is 
based ;  while  the  labors  of  the  Indian  physicians  and  of  Copeland,  Parkes, 
and  Vaidy  put  us  in  possession  of  the  facts  pertaining  to  its  general 
pathology.  Fayrer  has  quite  recently  published  the  results  of  his  vast 
experience  with  dysentery  in  India,  an  important  contribution  to  the 
practical  study  of  the  disease,  and  Hirsch  has  treated  exhaustively  of  its 
medical  geography.  But  the  merit  of  publication  of  the  most  complete 
chapter  or  work  upon  dysentery  that  has  ever  been  written  anywhere 
belongs  to,  and  is  the  especial  pride  of,  our  own  country.  It  constitutes 
the  bulk  of  the  second  volume  of  the  Medical  and  Surgical  History  of  the 
War  of  the  Rebellion.     It  is  a  veritable  encyclopaedia  of  knowledge,  not 
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only  upon  the  subject  of  which  it  treats,  but  upon  all  subjects  immediately 
or  even  remotely  collateral  to  it,  and  is  a  lasting  monument  to  the  labor 
and  the  learning  of  its  author,  Joseph  J.  Woodward,  Surgeon  of  the 
United  States  Army. 

General,  Remarks. — Dysentery  may  be  a  primary  or  a  secondary 
disease.  As  a  primary  disease  it  occurs  in  sporadic,  endemic  (often  close- 
ly, sometimes  curiously,  circumscribed),  or  epidemic  form,  and  is  either 
acute  or  chronic,  according  to  the  nature  of  its  symptoms  and  lesions. 
The  ancient  types  of  sthenic  and  asthenic  or  adynamic,  typhoid,  bilious, 
and  malarial  dysenteries  belong  rather  to  history  than  to  modern  medi- 
cine. The  classification  of  cases  in  general  use  at  present — viz.  the 
catarrhal  and  croupous  or  diphtheritic  forms — has  reference  rather  exclu- 
sively to  the  nature  of  the  lesion,  and  is  hence  extremely  defective.  Nor 
are  the  divisions  (as  in  cholera)  into  sporadic  and  epidemic  forms  much 
more  satisfactory,  in  that  they  indicate  simply  the  range  or  extent  of  the 
disease,  and  by  no  means  define  a  separate  array  of  symptoms  or  lesions; 
precisely  the  same  symptoms  or  lesions  being  encountered  in  individual 
cases  of  either  form.  None  of  these  divisions  clearly  indicate  differences 
in  etiology,  upon  which  factor  alone  can  any  acceptable  division  of  cases 
be  based.  Perhaps  less  objection  may  be  urged  against  the  assum})tion 
of  catarrhal  and  specific  forms,  including  under  the  provisional  term 
catarrhal  all  the  cases  which  cannot  as  yet  be  accounted  for  by  the  action 
of  a  special  or  specific  cause. 

It  will  become  apparent  in  the  study  of  the  etiology  of  dysentery  that 
while  any  of  the  factors  invoked  may  suffice  to  produce  the  catarrhal 
(sporadic)  form,  none  will  explain  the  specific  (epidemic)  form  of  the 
disease ;  both  forms  may  be  alike  in  their  lesion  and  signs,  but  they  differ 
widely  in  their  cause.  In  other  words,  dysentery  is  only  a  clinical,  and 
is  in  no  way  an  etiological,  expression  of  a  disease.  In  this  respect  dys- 
entery finds  its  analogue  in  a  much  grosser  lesion  of  the  bowels — namely, 
occlusion,  acute  or  chronic,  which,  while  it  presents  pretty  much  the  same 
train  of  symptoms,  may  depend  upon  a  great  variety  of  causes,  as  impac- 
tion, strangulation,  intussusception,  etc.  While  any  of  the  causes  cited 
may  be  sufficient  to  excite  the  catarrhal  form  of  the  disease,  the  same 
causes  may  stand  to  the  specific  form  only  in  the  relation  of  predisposing 
agents.  Or,  as  Maclean  has  better  put  it,  "  It  appears  that  many  of  the 
so-called  causes  of  dysentery  must  be  regarded  more  as  acute  agents  of 
propagation  than  of  causation." 

As  a  secondary  disease  dysentery  occurs  in  the  course  of,  or  as  a  sequel 
to  (not  infrequently  as  the  terminal  affection  of),  pyaemia  and  septicaemia 
(puerperal  fever),  typhus  and  typhoid  fevei*s,  pneumonia,  Bright^s  diseiise, 
variola,  scarlatina,  abscess  of  the  liver  (though  the  order  of  sequence  is 
here  oftener  reversed),  scorbutus,  marasmus  from  any  cause,  tuberculosis, 
and  cancer.  It  must  not  be  forgotten,  however,  of  these  latter  affections 
that  each  produces  its  own  lesions  in  the  large  intestine,  which  are  not  to 
be  confounded  with  those  of  genuine  dysentery. 

The  view  that  dysentery  shows  a  periodicity  of  recurrence  at  certain 
distinct  intervals  or  cycles — three,  five,  or  ten  years — is  entirely  without 
foundation  in  fact ;  but  there  is  strong  ground  for  believing  that  the  dis- 
ease is  gradually  abating  both  in  frequency  and  virulence  with  improve- 
ments in  sanitation  and  hygiene.     Thus,  Heberden  shows  that  the  num- 
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ber  of  deaths  set  down  in  the  seventeenth  century  under  the  titles  of 
bloody  flux  and  gripings  of  the  guts  was  never  less  than  1000  annually, 
and  in  some  years  exceeded  4000,  whereas  during  the  last  century  the 
number  gradually  dwindled  down  to  20  (\¥atson) — a  number  which  is 
certainly  a  misprint  for  200 ;  and  Aitken  states  that  as  a  cause  of  deatli 
it  has  been  decreasing  since  1852.  Geissler  also  remarks^  that  the  vari- 
ation in  epidemics  is  nowhere  so  well  illustrated  as  in  the  case  of  dysen- 
tery. A  noticeable  reduction  in  the  number  of  cases  in  England  began 
about  1850,  and  has  continued  almost  without  interruption  to  the  present 
time,  so  that  now  (1880)  six  to  eight  times  less  cases  occur  than  in  the 
forties.  The  same  diminution  has  been  noticed  in  Bavaria  and  Sweden. 
In  Sweden  the  cases  treated  by  physicians  in  1857  numbered  no  less  than 
37,000,  with  over  10,000  deaths ;  whereas  now  the  number  is  reduced 
to  400-500  a  year,  and  the  mortality  has  experienced  a  corresponding 
reduction  from  20-30  to  6-8  per  cent. 

At  the  same  time,  it  is  known  of  dysentery  that  it  sometimes  shows  an 
almost  freakish  recurrence  after  long  intervals  of  time,  appearing  in  a 
place  for  many  decades  free  from  the  disease,  to  establish  itself  there  for 
years  as  a  regular  endemic  malady,  not  to  disappear  agjiin  for  a  long  series 
of  years ;  in  which  respect,  Hirsch  remarks,  it  much  resembles  malaria. 

Allusion  has  been  already  made  to  the  occasional  curious  circumscrip- 
tion of  the  disease  in  definite  localities.  In  fact,  dysentery,  even  when 
Jate  to  assume  the  proportions  of  a  widespread  epidemic,  begins,  as  a  rule, 
and  is  confined  for  a  time,  in  individual  enclosed  regions — prisons,  bar- 
racks, hospitals,  etc. ;  and  in  the  process  of  dissemination  it  is  rather 
characteristic  of  the  disease  to  leap  over  or  to  spare  intervening  territory 
and  appear  in  new  foci  at  some  distance  from  its  original  seat.  A  direct 
irradiation  or  linear  transmission  of  the  disease  is  the  exception,  and  not 
the  rule.  The  significance  of  this  fact  will  become  evident  in  the  study 
of  the  etiology  of  the  disease. 

Dysentery  is  pre-eminently  a  disease  of  army  life,  its  victims  among 
soldiers  numbering  more  than  all  other  diseases  together.  Sir  James 
IMacGrigor,  Medical  Superintendent  of  the  British  army,  called  it  the 
scourge  of  armies  and  the  most  fatal  of  all  their  diseases.  Aitken  says 
that  "  it  has  followed  the  tracks  of  all  the  great  armies  which  have  trav- 
ersed Europe  during  the  continental  wars  of  the  past  two  hundred  years.'' 
It  decimated  the  French,  Prussian,  and  Austrian  armies  in  1792.  In 
Cape  Colony  in  1804  every  fourth  man  among  the  soldiers  was  attacked 
with  the  disease,  and  of  those  attacked  every  fifth  man  died.  In  Napo- 
leon's campaign  in  Egypt  dysentery  numbered  one-half  more  victims 
than  the  plague ;  Kinglake  says  that  5000  men  died  of  dysentery  alone 
in  the  war  of  the  Crimea;  and  in  our  own  country  during  our  Civil  War 
from  1861-65  chronic  camp  dysentery  was  the  cause  of  more  than  one- 
fourth  of  all  the  diseases  reported,  the  mortality  being  at  the  rate  of 
12.36  per  1000. 

Woodward  relates  that  the  dysenteries,  acute  and  chronic,  with  diar- 
rhoeas, made  their  appearance  in  the  new  regiments  at  the  beginning  of 
the  war,  and,  though  mild  at  first,  quickly  assumed  a  formidable  charac- 
ter. "  Soon  no  army  could  move  without  leaving  behind  it  a  host  of  the 
victims.      They   crowded   the   ambulance-trains,  the   railroad-cars,   tb€ 

^  Periodische  Schwanderungen  der  wichtlgsten  Krankheiten. 
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steamboats.  Tu  the  general  hospitiils  they  were  often  more  numerous 
than  the  sick  from  all  other  diseases,  and  rivalled  the  wounded  in  multi- 
tude. They  abounded  in  the  convalescent  camps,  and  formed  a  large 
proportion  of  those  discharged  for  disability."  Most  of  the  prisonei-s 
died  of  this  disease,  and  great  numbers  succumbed  to  it  on  retirement 
to  their  homes  after  the  cessation  of  the  war.  It  is  the  story  of  many  a 
campaign,  Eichhorst  says,  that  dysentery  kills  more  men  than  the  enemy's 
guns. 

The  fact  that  it  sometimes  shows  itself  in  periodic  form  or  with  periodic  . 
exacerbation,  that  it  is  sometimes  successfully  treated  with  quinia,  and 
that,  as  has  been  noticed  from  the  days  of  Hippocrates  dow  n,  it  })revails 
in  greatest  intensity  in  malarial  regions,  has  given  rise  to  the  view  that 
dysentery  is  a  malarial  disease.  This  view,  which  was  strongly  advocated 
by  many  of  the  older  writers,  Senac,.  Fournier,  Annesley,  met  with 
renewed  support  at  the  hands  of  many  of  the  surgeons  in  our  Civil  War. 
But  wider  observation  has  shown  the  fallacy  of  such  a  view ;  for  not 
only  may  the  diseases  prevail  entirely  independently  of  each  other  in 
malarial  regions,  but  there  are  regions  where  one  does  and  the  other  does 
not  exist.  Thus  Huebner  quotes  from  Rollo  concerning  St.  Lucie  (AYest 
Indies),  a  town  situated  on  a  mountain  in  the  midst  of  a  swampy  country 
in  which  both  dysentery  and  malaria  abound,  while  the  town  itself  is 
almost  free  from  dysentery ;  and  Dutrolan  cites  lleunion  as  a  place  where 
marsh  fevers  do  not  occur,  while  dysentery  is  very  common.  Berenger- 
F^raud  *  scouts  the  idea  of  any  such  connection.  "  Let  us  mention  only' 
St.  Pierre  de  la  Martinique,"  he  says,  "where  there  is  not  a  piece  of 
mai'sh  as  big  as  a  hand,  but  where  dysentery  has  made  great  ravage  more 
than  once.  We  might  cite  also  Mauritius,  Gibraltar,  Malta,  New  Cale- 
donia— places  exempt,  or  almost  exempt,  from  malaria,  but  often  visited 
by  dysentery." 

The  view  that  dysentery  is  a  form  of  typhus  or  typhoid  fever  (Eisen- 
raanu)  or  scurvy  needs  no  refutation  in  the  light  of  existing  knowledge 
regarding  the  pathogenesis  and  pathology  of  these  aifections.  These  dis- 
eases may  often  complicate,  but  can  never  cause,  dysentery. 

Dysentery  is  a  disease  which  spares  no  age,  sex,  or  social  condition,  the 
seeming  greater  suffering  of  the  poorer  classes  being  due  to  the  filth,  food, 
darkness,  dampness — in  short,  to  the  bad  sanitation — of  })overty. 

Though  the  diseaise  is  often  confined  exclusively  to  soldiers  in  the  midst 
of  a  civil  population,  examples  are  not  wanting  of  an  exclusive  selection 
of  civilians  or  of  an  indiscriminate  attack  in  every  direction.  Lastly, 
dysentery  is  a  disease  which  may  recur  repeatedly  in  the  same  individual, 
one  attack  rather  predisposing  to  than  preventing  another. 

Etiology. — Dysentery  is  an  omnipresent  disease.  "  Wherever  man  is," 
Ayres  observed  of  it  nearly  a  quarter  of  a  century  ago,  "  there  will  some  of 
its  forms  appear."  But  the  character  of  the  form,  and  more  especially  the 
extent  and  severity  of  the  disease,  vary  in  extreme  degree  with  the  con- 
ditions surrounding  the  abode  of  man.  No  one  of  these  conditions  affects 
the  disease  so  markedly  as  the  climate.  It  is  the  testimony  of  Hirsch, 
based  upon  the  study  of  seven  hundred  epidemics  of  the  disease,  that  no 
other  disease  is  so  dependent  upon  the  influence  of  the  climate.  Tiie 
home  of  dysentery  is  the  tropical  zone.     It  prevails  in  greatest  frequency 

*  Traite  iheorique  et  clinique  de  la  Dysenierie,  etc.,  Paris,  1883. 
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aud  virulence  in  the  tropics,  and  in  those  regions  of  the  tropics  where  the 
characteristics  of  this  zone  are  more  pronounced,  diminishes  in  intensity 
in  the  temperate  regions,  and  occurs  only  in  sporadic  form  farther  north. 
At  40°  latitude  the  line  may  be  pretty  sharply  drawn ;  beyond  it  dysen- 
tery as  an  epidemic  is  almost  unknown.^ 

India  has  been  from  time  immemorial  the  hotbed  of  this  disease. 
Henderson  says  it  is  perhaps  more  fatal  to  natives  than  all  other  dis- 
eases put  together,  and  Hutchinson,  Hunter,  and  Tytler  observe  that  it 
causes  three-fourths  of  the  deaths  among  the  natives  of  Hindostan.  In 
Egypt  i\\Q  disease  is  indigenous,  and  is,  according  to  Frank,  post  pesteni 
maxime  timendus.  Greisinger  reports  that  one-half  of  all  the  autopsies 
made  by  him  in  Egypt  showed  dysentery  as  a  primary  or  secondary  affec- 
tion. It  is  e})idemic  here  at  all  times,  Roser  says,  and  all  fatal  cases  of 
acute  or  chronic  disease  finally  perish  with  it. 

Similar  testimony  might  be  adduced  from  a  large  part  of  Africa,  much 
of  Asia,  the  Indian  Archipelago,  and  the  West  Indies.  It  rages  '^mur- 
derously ^^  in  Peru,  causing  a  mortality  in  some  epidemics  of  60  to  80  per 
cent.,  and  occurs  in  this  country  not  only  in  the  valleys,  but  in  cities  and 
provinces  at  the  lofty  elevation  of  8000  to  13,000  feet. 

Heat,  moisture,  vegetable  decomposition,  and  sudden  atmospheric  change 
are  the  distinguishing  characteristics  of  southern  climes,  and  the  study  of 
the  etiology  of  a  disease  incident  or  indigenous  to  these  conditions  calls 
for  an  investigation  of  these  various  factors. 

It  is  well  established  of  dysentery  that  it  occurs  for  the  most  part  in 
the  hottest  season  of  the  year.  Of  546  epidemics  tabulated  by  Hirsch, 
404  prevailed  in  summer  and  fall,  113  in  fall  and  winter,  16  in  spring 
and  summer,  and  only  13  in  winter.  Fourteen-fifteenths  of  the  whole 
number  of  epidemics  occurred  in  the  months  of  June  to  September.  And 
it  is  corroborative  of  these  conclusions  that  of  1500  deaths  from  dysentery 
in  the  cities  of  Boston,  New  York,  Philadelphia,  and  Baltimore  from  1816 
to  1827,  1100  occurred  in  the  months  of  July,  August,  and  September. 
In  fact,  the  Census  Reports  (1860-70)  of  our  country  show  the  maximum 
mortality  in  August  and  September,  and  the  minimum  in  January  and 
February. 

The  prevalence  of  unusual  heat  may  also  call  out  an  epidemic  in  places 
where  the  disease  usually  shows  itself  only  in  endemic  or  sporadic  form. 
Thus,  the  severe  epidemic  of  1540  in  England  was  preceded  by  a  heat  so 
intense  as  to  dry  up  the  wells  and  small  streams,  in  consequence  of  which 
many  cattle  died  of  thirst;  and  the  epidemics  of  1583  in  Germany,  of 
1758  in  France,  and  of  1847  in  our  own  country,  were  characterized  in 
the  same  way.  Interesting  in  this  connection  is  the  statement  of  Frick 
concerning  the  epidemic  in  Baltimore  in  1849,  who  found  the  cases  to 
increase  and  decrease  almost  in  proportion  to  the  elevation  and  depression 
of  temperature.  The  epidemic  of  Weimar  in  1868,  where  12,000  people 
fell  ill  with  the  disease,  illustrated  the  rule  when  it  ceased  suddenly  on 
the  approach  of  cool  weather  at  the  end  of  August. 

But  that  heat  alone  is  not  sufficient  to  account  for  the  genesis  of  the 
disease  is  apparent  from  the  occasional  occurrence  of  it  in  the  tropics  in 
the  colder  seasons  of  the  year ;  in  the  colder  climates,  Russia,  Sweden, 

^  Shakespeare  {Troilus  and  Cressida)  cites  "griping  of  the  guts"  among  the  "rotten  dis- 
eases of  the  south." 
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:md  Canada;  and  in  temperate  regions  during  exceptionally  cool  sea- 
sons, as  in  Plymouth  in  1769,  London  in  1808,  Massachusetts  in  1817. 
Moreov^er,  the  temperate  zone  is  often  characterized  by  seasons  of  unusual 
lieat,  during  tlie  prevalence  of  which  dysentery  may  be  almost  unknown. 
Thus,  during  the  summer  of  1881,  in  Cincinnati,  the  thermometer  scarcely 
fell  below  95°  F.  for  weeks  at  a  time,  and  was  often  nearly  100°  during 
the  entire  night,  but  the  records  at  the  Health  Office  show  that  while 
ciLses  of  heatstroke  were  alarmingly  frequent,  dysentery  was  unusually 
rare  during  the  entire  season. 

That  moisture  cannot  act  more,  at  most,  than  as  an  occasional  predispos- 
ing cause  of  dysentery  is  sufficiently  clear  from  the  statement  of  Hirsch, 
that  of  119  epidemics,  62  commenced  or  were  preceded  by  wet  and  57  by 
dry  weather.  In  truth,  dryness  long  continued  and  excessive  heat  have 
already  been  invoked  as  remote  causes  of  the  disease.  But  moisture,  as 
contributing  to,  or  being  a  necessary  element  of,  vegetable  decomposition, 
the  third  characteristic  of  tropical  regions,  is  entitled  to  further  consid- 
eration. Annesley  olxserved  that  among  troops  stationed  in  the  vicinity  of 
rivei*s,  canals,  and  places  abounding  witli  emanations  from  the  decay  of 
animal  and  vegetable  matters  dysentery  became  extremely  prevalent  and 
assumed  a  more  or  less  malignant  nature ;  and  Baly,  who  studied  the  dis- 
ease in  its  famous  outbreak  in  the  Milbank  Penitentiary,  remarks  that  ^'  it 
is  greatest  at  those  seasons  'and  in  those  states  of  the  atmosphere  which 
most  favor  decomposition  of  organic  matter  in  tlie  soil.'' 

In  Africa  it  has  been  noticed  that  dysentery  appears  with  the  rainy 
season,  to  disappear  only  at  its  close ;  and  the  same  observation  has  been 
made  of  Bengal,  while  in  Lower  Egypt  the  disease  follows  the  inunda- 
tions of  the  Nile.  Burkhardt  says  of  10,000  cases  tliat  one-half  occur  in 
wet  hot  seasons,  two-fifths  in  dry  hot  seasons,  and  but  one-tenth  in  cold 
seasons.  Moreover,  the  removal  of  camping-grounds  to  dry  localities 
has  often  arrested  the  disease  or  checked  its  furtlier  dissemination.  Thus, 
Mursinna  states  that  the  removal  of  the  army  of  Prince  Henry  of  Hesse 
from  Nimes,  where  the  disease  raged  fearfully,  to  Leitmeritz  was  attended 
by  its  immediate  cessation,  notwithstanding  the  fact  that  the  soldiers  ate 
large  quantities  of  fruit.  A  statement  of  Dillenius,  quoted  by  Heubner, 
is  in  this  connection  exceedingly  instructive :  "  Dillenius  had  to  march 
with  a  dysentery  hospital  of  more  than  500  patients  from  July  26  to 
August  3,  1812,- and  it  required  four  whole  days  to  accomplish  an  ordi- 
nary nine  or  ten  horn's'  march.  The  patients,  extremely  exhausted,  were 
finally  put  into  a  sheep-shed.  Here,  in  the  fresh  air  and  lying  on  hay, 
they  all  improved  very  quickly.  By  advice  of  the  physician  they  ate  for 
medicine  the  fresh  whortleberries  which  they  themselves  had  picked." 
Werneck  attributes  the  exemption  of  the  city  of  Halle  since  the  end  of 
the  last  century  to  the  draining  and  drying  of  the  neighboring  marshes. 

On  the  other  hand,  numerous  observations  go  to  prove  that  dysentery 
is  likewise  prevalent  in  dry  sandy  soils  where  the  factors  so  necessary  to 
the  production  of  malaria  are  entirely  unknown.  Thus,  Hirsch  quoies 
from  Harthill  to  the  effect  that  dysentery  never  occurred  among  the 
English  troops  in  Afghanistan  until  they  entered  U])on  its  thoroughly 
dry  and  sandy  plains;  and  from  Lidell,  who  declared  that  the  disease 
prevailed  most  in  Panama  in  ^larch,  the  dry  season  at  this  ])lace.  Again, 
a  striking  confirmation  of  exemption  from  dysentery  in  a  marshy  region 
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is  offered  in  the  Antilles  at  Grande-Terre,  "  a  wet,  marshy  plain  severely 
visited  by  malaria,  but  used  by  patients  attacked  with  chronic  dysentery 
at  Basse-Terre  as  the  safest  place  of  refuge  and  recovery/^ 

The  role  of  moisture  and  vegetable  decomposition  may  be,  then,  summed 
up  in  the  words  of  Annesley,  that  "  all  situations  which  furnish  exhalations 
from  the  decay  of  animal  or  vegetiible  productions  under  the  operation  of  a 
moist  and  hot  state  of  the  atmosphere  will  always  occabion  dysentery  in  the 
])redisposed  subject — circumdances  whichj  with  other  causes  [italics  ours], 
combine  to  generate  the  disease." 

Atmospheric  vicissitudes,  checking  of  perspiration,  catching  cold,  are 
synonyms  in  the  present  popular  as  in  the  ancient  professional  conception 
of  the  genesis  of  dysentery.  ^'  Of  the  remote  causes  of  dysentery,"  John- 
son says,  '^  I  need  say  little ;  they  are  the  same  in  all  parts  of  the  world 
— atmospheric  vicissitudes."  And  in  making  this  statement  the  author 
expresses  the  almost  universal  testimony  of  the  Indian  physicians.  ^'  Sud- 
den change  of  temperature,"  observes  Kaputschinsky  of  the  Trans-Cau- 
casus, where  dysentery  is  rife,  "  is  in  this  region  no  rarity.  The  sultry 
heat  of  noon  often  alternates  with  a  cutting  cold  wind,  and  vice  versa. 
In  the  same  place  is  now  a  warm,  now  a  cold,  now  a  glowing  hot  breeze, 
and  such  changes  most  predispose  to  dysentery."  And  McMullin  says 
of  the  Barbadoes  that  '^  it  is  a  curious  fact  that  this  disease  is  most  prev- 
alent where  from  the  immediate  contiguity  of  mountains  sudden  vicissi- 
tudes of  temperature  are  experienced."  Didelot  says  also  of  South  France, 
"  It  is  not  the  fruits,  as  people  still  believe  to-day,  which  act  as  causes  of 
dysentery,  but  the  sudden  variations  of  the  air."  Euthay  remarks  of  the 
dysentery  of  China  that  the  most  common  cause  is  a  chill  caught  by  sleeping 
in  a  drauglit  uncovered  or  in  the  open  air.  Metzler  attributes  the  exemj)- 
tion  of  Stuttgart  (since  1811)  from  any  great  epidemic  to  the  fact  that 
the  city  lies  in  a  valley  open  only  to  the  east,  which  permits  no  contrast 
of  hot  days  and  cold  nights ;  and  Seeger,  in  speaking  of  the  epidemic 
which  occurred  in  Ludwigsberg  in  1872  (a  city  of  twelve  thousand  popu- 
lation, where  no  epidemic  of  any  kind  had  appeared  since  1834,  and  wliere 
870  were  suddenly  attacked  Avith  dysentery)  that  it  first  broke  out  in  Kaf 
feeburg  in  two  streets  exposed  to  the  wind,  and  thence  spread  to  different 
]>arts  of  the  city.  Exposure  of  the  body,  especially  the  abdomen,  during 
sleep  or  when  perspiring,  the  sudden  laying  aside  of  flannel  body-clothes, 
are  proceedings,  Fayrer  says,  pregnant  with  danger  in  dysenteric  regions. 
A  lamentable  dysentery  appeared,  according  to  Trotter,  on  board  H.  M.  S. 
Berwick  Oct.,  1780,  ^Mn  consequence  of  the  hurricane  on  the  fifth  of  the 
month,  by  which  the  clothes  and  bedding  of  the  seamen,  and  indeed  all 
parts  of  the  ship,  were  soaked  in  water,  and  many  of  the  men  slept  for 
nights  together  on  the  wet  decks  overcome  with  fatigue  and  debilitated 
from  want  of  food."  Fayrer  also  quotes  from  Moseley  the  observation 
that  "  it  often  ha})pens  that  hundreds  of  men  in  a  camp  have  been  seized 
with  the  dysentery  almost  at  the  same  time  after  one  shower  of  rain  or 
from  lying  one  night  in  the  wet  and  cold." 

As  illustrating  the  conjoined  operation  of  all  these  various  causes, 
together  Avith  filth  and  toul  effluvia,  more  especially  exposure  to  cold, 
the  story  of  dysentery  was  never  better  told  than  by  Sir  James  Mac- 
Grigor,  who,  in  speaking  of  the  Peninsular  campaign,  remarks  that  "the 
army  during  June  as  well  as  July  was  traversing  Castile,  where  it  waa 
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exposed  to  the  direct  influence  of  a  burning  sun  darting  its  rays  through 
a  sky  without  a  single  cloud,  the  troops  marching  and  fighting  during 
the  day,  and  bivouacking  during  the  night  on  arid,  unsheltered  plains. 
They  felt  at  times  every  vicissitude  of  lieat  and  cold.  In  the  rapid 
advance  they  could  not  be  regularly  supplied  with  food  or  had  not  time 
to  cook  it,  and  not  unfrequently  indulged  in  bad  wine  and  unripe  fruit.'' 
....  The  thousands  of  sick  (chiefly  from  diarrhoea,  dysentery,  and  remit- 
tent fever)  were  hurried  oif  to  Ciudad  llodrigo,  the  nearest  hos])ital-sta- 
tion  to  the  frontier  of  Portugal,  a  town  "  composed  chiefly  of  ruins  with 
very  narrow  streets,'' ....  and  from  having  been  "so  mucli  the  object  of 
contest,  and  alternately  the  site  of  the  hospitals  of  all  the  contending 
armies,  nearly  twenty  thousand  bodies  were  calculated  to  have  been  put 
into  the  earth  either  in  the  town  or  under  its  walls  in  the  course  of  a 
few  montlis."  .  .  .  .  "  It  may  easily  be  conceived,"  the  author  adds,  "  in 
what  state  cases  of  dysentery  must  have  arrived  after  having  sustained  a 
journey  in  extent  from  four  to  twenty  days,  conveyed  cliiefly  in  bullock- 
carts  or  on  the  backs  of  mules,  sometimes  under  incessant  rain  for  several 
days  together." 

It  is  really  quite  superfluous  to  cite  further  opinions  or  examples  in 
illustmtion  of  a  fact  which  is  so  universally  conceded  as  to  be  exagger- 
ated in  its  general  significance.  Taking  cold  is  tlie  common  idea  of  the 
cause  of  dysentery,  and  is  always  a  satisfactory  explanation  in  a  case  of 
obscure  origin  in  this  or  any  disease,  even  though  tlie  patient  may  be  able 
to  recall  no  possible  exposure.  The  physician  himself  contents  himself 
only  too  easily  with  resort  to  this  refuge,  and  w^ith  further  appeal  to  the 
locus  minoris  resistentiae,  as  the  explanation  of  the  seat  of  the  disease, 
which  he  hopes  to  cure  with  the  aid  of  the  vis  medicatrix  naturae.  But 
taking  cold  is  only  a  popular  paraphrase  for  contracting  a  disease,  and  will 
l)ear  no  scientific  analysis  of  its  meaning.  Mere  reduction  of  temperature 
will  certainly  not  produce  a  disease  whose  habitat  is  the  hottest  zone,  nor 
will  a  sudden  chill  of  the  surface  be  accepted  as  a  sufficient  cause  so  long 
as  men  daily  remain  exempt  after  a  sudden  plunge  into  cold  water. 
Some  other  factor  must  be  invoked  to  account  for  the  outbreak  of  spe- 
cific (epidemic)  dysentery. 

The  influence  of  the  nervous  system,  the  mechanical  and  chemical  or 
specific  action  of  the  ingesta  and  dejecta,  remain  to  be  especially  consid- 
ered in  the  etiology  of  the  disease. 

The  influence  of  the  nervous  system  is  more  directly  seen  in  tlie  pro- 
duction of  diarrhoeas  than  dysenteries,  but  that  sustained  disturbances  of 
the  emotions  play  an  important  ]>art  in  the  production  of  dysentery  is 
shown  by  the  greater  frequency  of  the  disease  among  prisonei's  of  war. 
In  the  Fmnco- Prussian  war  the  French  prisoners  suffered  more  than  the 
Gei  mans,  and  the  records  of  prison-life  in  our  own  war,  at  Andei'sonville, 
Libby,  and  Salisbury,  furnish  ghastly  chapters  in  the  history  of  this 
disease.  Many  other  factors  contribute  to  the  development  of  the  disease 
under  such  circumstances — in  fact,  all  the  cruelties  of  man's  inhumanity 
to  man — but  the  influence  of  the  nervous  system  is  too  })lain  to  be  mis- 
taken. The  communication  between  the  cervical  ganglia  and  the  sympa- 
thetic nerve-fibres  which  preside  over  the  cerebral  circulation  and  regu- 
late intestinal  peristalsis  has  been  invoked  (Glax)  in  explanation  of  the 
direct  action  of  the  brain  upon  the  intestinal  canal.     Curious  in  tliis  con- 
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iiection  is  the  claim  of  Savignac,  who  considered  dysentery  a  disease  of 
the  nervous  system  because  in  two  cases  he  found  spots  of  softenino-  in  the 
spinal  cord. 

The  noxious  action  of  irritating  articles  of  diet  has  been  recognized  in 
the  production  of  dysentery  fi-om  the  earliest  times.  Aretaeus  mentions 
acrid  foods,  and  Aetius  crudities,  as  directly  causing  the  disease;  and 
unripe  fruits  have  been  especially  stigmatized  from  the  days  of  Galen 
down.  Decomposing,  fermenting  food  and  drink  cause  diarrhoea  much 
more  frequently  than  dysentery,  but  if  the  irritation  be  severe  or  pro- 
longed, or  be  superimposed  upon  a  catarrhal  state,  a  diarrhoea,  it  is 
claimed,  may  pass  over  into  dysentery.  Impurities  in  drinking-water 
were  charged  with  causing  dysentery  by  Hippocrates  himself,  with  whom 
Avicenna  fully  coincided ;  and  the  view  that  epidemics  of  the  disease 
are  caused  in  this  way  has  been  abundantly  advocated  ever  since.  So 
far  as  running  water  is  concerned,  the  researches  of  Pettenkofer  have 
shown  that  all  impurities  are  speedily  destroyed,  for  even  at  the  distance 
of  a  few  rods  from  the  reception  of  sewage  the  water  is  perfectly  safe. 
Nor  does  standing  water  lack  the  means  of  purification,  provided  it  be 
sufficiently  exposed  to  the  air.  The  observations  of  Roth  and  Lex  have 
shown  that  the  water  of  the  wells  of  fifteen  churchyards  in  Berlin  con- 
tained nitrates  in  less  quantity  than  the  average  wells  in  the  city ;  and 
Fleck  made  a  similar  statement  with  regard  to  the  wells  of  Dresden. 
But  no  one  in  our  day  would  rely  upon  a  mere  chemical  analysis  in  the 
detection  of  the  organic  poisons  or  particles  of  disease.  It  is  the  physio- 
logical test  which  remains  the  most  conclusive,  and  the  evidence  in  favor 
of  the  production  of  dysentery  by  the  ingestion  of  drinking-water  poi- 
soned by  the  reception  of  excrementitious  matter,  especially  the  dejecta 
of  disease,  is  as  positive  as  in  the  case  of  typhoid  fever.  Thus,  De  Benzy 
found  that  the  number  of  cases  of  dysentery  ''  immediately  decreased  at 
Sibsagor  (India)  so  soon  as  better  drinking-water  was  obtained  from  wells 
deeply  sunk  and  lined  with  earth  en  Avare  glazed  pipes  ;'^  and  Payne  found 
that  the  cases  of  dysentery  (as  well  as  diarrhoea  and  lumbrici)  almost  dis- 
appeared from  the  asylum  at  Calcutta  as  soon  as  the  habit  of  drinking 
water  from  the  latrines  was  stopped.  In  face  of  such  facts,  which  might 
be  infinitely  multiplied,  one  would  hesitate  to  subscribe  to  the  statement 
of  Fergusson  that  "  true  dysentery  is  the  offspring  of  heat  and  moisture, 
of  moist  cold  in  any  shape  after  excessive  heat;  but  nothing  that  a  man 
could  put  into  him  Avould  ever  give  him  a  true  dysentery." 

The  relation  of  the  action  of  the  dejecta  must  be  studied  from  the 
double  standpoint  of  the  development  and  the  dissemination  of  the  dis- 
ease, as  originating  the  catarrhal  form  by  mechanical  or  chemical  irrita- 
tion of  the  intestinal  mucosa,  and  as  spreading  the  specific  form  by  direct 
or  indirect  infection. 

By  the  time  the  contents  of  the  alimentary  canal  have  reached  the 
colon  they  have  become,  through  absorption  of  their  fluids,  more  or  less 
inspissated,  and  hence  as  hard,  globular  masses  fill  the  sacculi  of  the  large 
intestine.  Mechanical  irritations  by  crude,  indigestible  residue  of  any  kind 
of  food,  more  especially  of  vegetable  food,  or  chemical  irritations,  as  by 
fermenting  food,  accumulate  in  this  region,  fret  the  mucous  membrane 
into  a  state  of  inflammation,  even  ulceration,  and  produce  the  anatomical 
picture  and  the  clinical  signs  of  dysentery.     If  there  be  a  superaddefl  or 
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pre-existeut  catarrlial  condition  of  the  mucosa  or  a  defective  peristalsis 
of  the  muscuhir  coat,  which  is  skiggish  enough  at  best,  the  development 
of  a  pathological  state  is  much  facilitated.  And  there  is  no  doubt  that 
the  dysentery  of  the  tropics  is  increased  by  the  bulky,  indigestible,  feces- 
producing  character  of  the  food. 

The  anatomical  construction  of  the  coloh  may  also  favor  these  pro- 
cesses by  its  mere  abnormal  length  or  size  or  by  duplicatures  in  its  course. 
The  protracted  constipation  of  the  insane,  in  whom  the  transverse  colon 
is  often  found  elongated  or  displaced — to  assume  the  well-known  M-form, 
for  instance — may  partially  account  for  the  frequency  of  dysentery  in 
these  cases  (Virchow),  though  the  neglect  which  comes  of  preoccupation 
of  the  mind,  with  the  general  inhibition  of  peristalsis,  is  a  more  frec^uent 
cause  of  the  constipation. 

Wernich  (1879)  sums  up  the  action  of  the  feces,  independently  of  a 
specific  cause,  in  attributing  the  dysentery  of  the  tro])ics,  a^iide  from  the 
great  changes  of  temperature,  to  (1)  bad  aborts,  the  dejecta  being  depos- 
ited in  all  parts  of  the  towns  or  into  an  opening  made  in  the  floor  of  the 
hut,  with  which  is  associated  total  lack  of  pei-sonal  cleanliness ;  (2)  to  the 
diet,  which  causes  a  large  amount  of  feces ;  and  (3)  to  the  relaxation  of 
the  intestine  in  general,  permitting  accumulations  of  infecting  matter. 

Upon  the  question  of  the  propagation  of  the  disease  by  the  dejecta  rest 
in  great  measure  the  all-important  problems  of  a  specific  virus  and  of  tlie 
contagiousness  of  the  disease. 

It  is  the  almost  universal  opinion  of  those  who  have  had  the  oppor- 
tunity of  widest  observation  that  epidemic  dysentery  arises  from,  or  is 
due  to,  a  specific  cause,  a  miasm,  a  malaria  (in  its  wide  etymologic  sens^, 
bad  air),  which  emanates  from  the  soil.  The  simultaneous  sudden  attack 
of  great  numbers  undei  the  most  diverse  surroundings  admits  of  explana- 
tion in  no  other  way.  But  the  precise  nature  of  the  morbific  agent  is  still 
unknown.  The  similarity  of  epidemic  dysentery  to  malaria  would  indi- 
cate the  existence  of  a  low  form  of  vegetable  life,  a  schizomycete,  as  the 
direct  cause  of  the  disease.  But  the  proof  of  the  presence  of  a  specific 
parasite  or  germ  is  still  lacking,  and  though  its  speedy  disclosure  by 
means  of  the  solid-culture  soils  may  be  confidently  predicted,  it  cannot, 
in  the  light  of  existing  knowledge,  be  declared  as  yet. 

Especial  difficulty  is  encountered'  in  the  study  of  micro-organisms  in 
diseases  of  the  alimentary  canal  because  of  the  myriad  variety  in  enor- 
mous numbers  found  in  healthy  stools.  Decomposition  and  fermentation 
both  begin  in  the  large  intestine,  so  that  the  feces  swarm  with  the  bacteria 
and  torulae  productive  of  these  processes.  Woodward  declares  that  his 
own  observations  have  satisfied  him  that  "a  large  part  of  the  substance 
of  the  normal  human  feces  is  made  up  of  these  low  forms  in  numbers 
which  must  be  estimated  by  hundreds  of  millions  in  the  feces  of  each 
day,"  bacteria,  micrococci,  and  torulae  being  found  "  floating  in  countless 
multitudes  along  with  fragments  of  partly-digested  muscular  fibres  and 
other  debris  from  the  food  ;"  but  while  the  toruL'e  are  increased,  the  other 
micro-organisms,  bacteria,  etc.,  do  not  appear  to  be  more  numerous  in  the 
stools  of  dysentery  than  in  healthy  feces. 

The  doctrine  that  dysentery  depends  upon  parasites  is  very  old  in  medi- 
cine, and  included  animal  as  well  as  vegetable  growths.  Langius  (1659) 
declared  that  swarms  of  worms  could  be  found  in  dysenteric  stools,  and 
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Nyander  (1760)  v/ent  so  far  as  tu  call  dysentery  a  scabies  intestinorum 
interna;  which  extravagant  conception  would  have  speedily  met  Avith 
merited  oblivion  had  not  his  preceptor,  the  great  Linnaeus,  incorporated 
the  Acarus  dysenteriae  into  his  Sy sterna  Naturce.  Sydenham  about  this 
time  (1670)  expressed  a  much  clearer  conviction  of  the  cause  of  the  dis- 
ease when  he  spoke  of  "  particles  mixed  with  the  atmosphere  which  war 
against  health  and  which  determine  epidemic  constitutions." 

Baly  (1849)  first  proclaimed  the  idea  of  a  vegetable  fungus,  similar  to 
that  described  by  Brittan  and  Svvayne  in  cholera,  as  the  parasite  of  the 
disease;  and  Salisbury  (1865)  described  algoid  cells  and  species  of  con- 
fervse  as  occurring  abundantly  in  all  well-marked  cases.  Klebs  (1867) 
found  spore-heaps  and  rod-like  bacteria  in  the  stools  of  dysentery  as  in 
cholera,  but  maintained  that  those  of  dysentery  were  larger  and  thinner 
than  those  of  cholera.  Hallier  (1869)  maintained  that  although  there 
was  no  morphological  difference  in  the  micro-organisms  of  the  stools  of 
dysentery,  typhoid  fever,  and  cholera,  he  was  able  by  culture-experiments 
to  develop  the  micrococcus  of  dysentery  into  a  special  fungus,  which  he 
called  Leiosporium  dysentericum.  Busch  (1868)  demonstrated  nests  and 
colonies  of  micrococci,  as  well  as  mycelium,  in  the  villi  and  among  the 
glands  of  the  mucous  and  submucous  tissues  in  the  cases  of  dysentery 
from  Mexico  which  he  examined,  but  Heubner  (1870)  was  able  to  dis- 
close them  in  equal  numbers  in  preserved  preparations  or  fresh  contents 
of  healthy  intestines.  Dyer^  (1870)  believes  that  the  parasites  constitut- 
ing the  mildew  or  sweat  which  forms  a  viscous  pellicle  upon  fruit  is  the 
agent  which  directly  produces  and  propagates  the  disease.  Mere  imma- 
turity of  fruit  gives  rise  only  to  diarrhoea.  This  parasite  occurs  in  some 
years  more  than  others,  which  accounts  for  the  irregularity  of  occurrence 
of  the  disease.  He  avers  that  it  is  only  necessary  to  clean  fruit,  more 
especially  plums,  to  prevent  the  disease.  This  suggestion  merits  place 
only  as  a  curiosity  in  the  history  of  the  mycology  of  dysentery. 

More  important  are  the  results  of  the  experiments  of  Rajewski  (1875), 
who  found  the  lymph-spaces  filled  with  bacteria,  and  who  was  able  to 
produce  a  diphtheritic  exudation  upon  the  surface  and  in  the  substance 
of  the  mucous  membrane  of  the  colon  by  the  injection  of  fluids  impreg- 
nated with  bacteria  into  the  bowels  or  blood  of  rabbits ;  but  this  result 
was  only  obtained  when  the  mucous  membrane  had  been  previously  irri- 
tated or  brought  into  a  catarrhal  state  by  the  introduction  of  dilute  solu- 
tions of  ammonia.  It  remains  for  subsequent  investigation  to  confirm 
these  highly  significant  conclusions,  which,  wlien  properly  interpreted, 
may  explain  the  action  of  the  predisposing  and  exciting  causes  of  the 
disease.  Rajewski's  bacteria,  it  is  needless  to  state,  were  simply  the  bac- 
teria of  common  putrefaction.  Lastly,  Prior  (1883)  describes  a  micro- 
coccus as  the  special  micro-organism  of  dysentery,  and  Koch  (1883),  in 
prosecuting  his  studies  of  cholera  in  Egy])t,  remarks  incidentally  upon  a 
special  bacillus  which  he  encountered  in  the  intestinal  canal  in  dysentery, 
though  he  is  as  yet  by  no  means  prepared  to  ascribe  to  it  pathogenetic 
properties. 

The  question  of  contiigion  hinges  upon  the  specificness  of  the  disease, 
and  cannot  be  definitely  determined  until  this  problem  is  finally  scjlved. 
The  eld  writers  believed    in    the   contagion  of  dysentery.      Helidaeus 
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declared  that  he  "  had  often  seen  it  communicated  by  the  use  of  clyster- 
pipes  previously  used  in  the  treatment  of  those  suffering  with  the  disease, 
and  not  properly  cleaned  ;"  and  Horstius  and  Hildanus  speak  of  the  com- 
municability  of  the  disease  from  the  latrines  contaminated  by  dysenteric 
excreta.  Van  Swicten  maintained  that  wasliervvomen  contract  it,  and  that 
physicians  and  nurses  might  be  affected.  Degner  saw  the  disease  spread 
from  street  to  street  in  Nimeguen,  wliile  every  one  who  came  in  contact 
with  the  disease  became  affected.  Pringle  observed  it  spread  from  tent 
to  tent  in  the  same  way ;  and  Tissot  went  so  far  as  to  declare,  ''  Sil  ya 
une  maladie  veritablement  contagieuse  c'est  celle  ci."  Ziemssen  believed 
that  the  disease  is  only  contagious  when  the  element  of  crowd-poisoning 
is  superadded ;  and  Heubner  states  that  trustworthy  army  surgeons  in 
the  Franco-Prussian  War  frequently  saw  infection  occur  when  many 
severe  cases  were  heaped  together  in  a  small  s})ace.  Under  these  circum- 
stances thorough  disinfection  of  the  privies  checked  the  spread  of  the  dis- 
ease. But  it  was  the  universal  testimony  of  these  surgeons,  as  also  of  our 
own  surgeons  of  the  Civil  ^Yar,  that  the  disease  was  never  transported 
to  the  civil  population  by  any  of  the  tens  of  thousands  of  cases  on  their 
return  to  their  homes. 

By  most  modern  writers  dysentery  is  given  a  place,  in  respect  to  con- 
tagion, between  the  exanthematous  maladies,  typlms  and  scarlatina,  which 
are  without  doubt  contagious,  and  the  purely  miasmatic  diseases,  malarial 
and  yellow  fevers,  which  are  without  doubt  not  contagious.  Dysentery 
is  ranked  with  typhoid  fever,  wliich  is  contagious,  not  by  contact  with 
the  body,  but  with  the  discharges.  It  is  not  a  question  in  dysentery  of 
epithelial  drift  or  pulmonary  exhalations,  but  of  ingestion  or  reception 
of  the  dejecta  of  the  disease.  By  this  observation  it  is  intended  to  con- 
vey the  impression  that  dysentery,  like  typhoid  fever,  is  mostly  spread 
in  this  way,  but  the  reverse  may  be  true;  it  may  be  spread,  like  yellow 
fever  and  malaria,  by  poisons  in  the  air.  But  dysentery,  as  has  been 
repeatedly  remarked,  is  only  a  clinical  expression  of  a  disease  which 
may  be  caused  in  many  ways;  and  among  these  causes,  least  potent 
perhaps,  but  present  nevertheless,  is  contagion.  For,  not  to  mention 
the  epidemics  which  were  undoubtedly  spread  in  this  way,  as  among 
the  Allies  at  Valmy  in  1792,  among  the  French  in  Poland  in  1807, 
and  in  the  hospital  at  Metz  in  1870,  dysentery  has  been  directly  com- 
municated by  the  use  of  clysters,  bed-pans,  and  privies  in  a  most  unmis- 
takable way. 

According  to  Eichhorst,  the  poison  of  dysentery  is  endowed  with  extra- 
ordinary pei*sistence  of  duration  or  tenacity  of  life  in  the  stools;  for 
"observations  are  recorded  where  dysenteric  stools  have  been  cmjitied 
into  privies,  and  individuals  emj)loyed  to  clean  them  out  after  the  lapse 
of  ten  years  have  l>een  infected  with  t\\Q  disease.  These  observations  go 
to  prove,  of  this  as  of  other  similar  affections  (typhoid  fever),  that  the 
virus  or  microbe  of  the  disease  finds  its  most  favorable  nidus  in  vaults, 
cesspools,  sewers,  etc.  Wlien  the  poison  is  exposed  to  the  air  it  is  much 
more  speedily  destroyed,  but  is  in  the  mean  time  of  course  a  possible  con- 
veyer of  the  disciuse."  Fayrer  quotes  from  an  anonymous  writer,  "  whose 
view^sare  as  remarkable  for  their  force  as  for  their  originality,'^  tlie  rather 
extravagant  assertion  that  "  if  human  excrement  be  not  exposed  to  the  air 
tliere  can  be  no  dysentery." 
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Knoewenagel  has  recently  ^  opened  up  a  new  series  of  reflections  in  his 
suggestion  of  a  possible  direct  infection  of  the  large  intestine  per  rectum, 
where  tlie  disease  usually  begins  and  is  mostly  best  expressed.  He  calls 
attention  to  the  fact  that  people  who  suffer  with  constipation  indulge  in 
longer  sessions  at  stools  and  induce  in  straining  efforts  a  degree  of  relax- 
ation of  the  rectal  mucosa.  The  mucous  membrane  at  its  orifice  may 
become  at  the  same  time  abraded  by  hardened  fecal  masses,  to  leave  open 
surfaces  or  crevices  upon  which  germs  may  lodge.  Moreover,  aspiration 
follows  the  efforts  at  expulsion,  and  the  air  with  its  particles  is  drawn 
directly  into  the  rectum,  thus  affording  all  the  conditions  for  immediate 
or  direct  infection. 

At  any  rate,  it  must  be  admitted  that  the  evidence  in  favor  of  contagion 
is  in  some  cases  too  strong  to  be  ignored.  A  single  instance  may  suffice 
for  illustration  :  Fliigel  reports  that  the  towns  of  Nordhaben  and  Reich- 
enbach,  containing  together  twenty-two  hundred  inhabitants,  were  visited 
by  dysentery  in  1873,  when  nearly  four  hundred  people  were  attacked. 
The  visit  of  a  relative  carried  the  disease  from  Keichenbach  to  the 
daughter  of  an  innkeeper  at  Tauchnitz,  and  from  this  house  the  disease 
spread  over  the  whole  ])lace,  so  that  in  a  short  time  more  than  one  hun- 
dred people  fell  ill.  Four  to  six,  sometimes  as  many  as  eleven,  mem- 
bers of  one  family  were  successively  or  simultaneously  affected.  The 
use  of  the  same  bed  was  the  surest  means  of  contagion. 

The  duration  of  the  poison  was  proven  in  an  exquisite  case,  which  is, 
however,  not  entirely  free  from  objection  :  Two  children  of  an  officer 
were  severely  affected  in  September  and  October,  1872.  In  January, 
1873,  the  house  was  vacated  and  occupied  by  a  successor  in  office, 
whereupon  in  April,  six  months  after  dysentery  had  disap})eared  from 
the  place,  the  wife  and  child  of  the  second  officer  were  affected  with  the 
disease. 

To  sum  up  i\\Q  etiology  of  dysentery  in  a  few  words,  it  may  be  said 
that  few  chapters  in  medicine  are  so  thoroughly  unsatisfactory,  as  the 
prospect  of  reconciling  the  accumulated  discordant  facts  is  very  discour- 
aging. Because  of  the  singular  uniformity  in  the  symptoms  and  lesions 
the  temptation  is  strong  to  look  for  a  common  cause,  and  to  ascribe  all 
cases  to  this  cause,  explaining  differences  by  degree  rather  than  by  kind. 
Such  a  view  would  find  solid  support  in  the  assumption  of  a  specific 
germ,  and  would  ally  dysentery  with  typhoid  fever,  a  disease  which  has 
likewise,  in  all  cases,  uniform  symptoms  and  lesions,  and  which  prevails 
in  both  sporadic  and  epidemic  form.  The  advocates  of  this  view  would 
fix  the  poison  of  the  disease  in  the  air  and  alimentary  canal  (but  not  in 
the  blood),  and  explain  the.  existence  of  individual  cases,  as  well  as  the 
prevalence  of  epidemics,  by  meteorological  conditions  as  affecting  the 
growth  or  dissemination  of  specific  germs.  Nor  would  the  adoption  of 
this  view  exclude  i\\Q  possibility  of  producing  the  catarrhal  (sporadic) 
cases  by  many  kinds  of  noxious  germs,  including  those  of  common 
putrefaction.  Hot  air  and  wet  air  are  notorious  bearers  and  breeders 
of  germs,  and  the  law  of  gravity  keeps  them  near  the  surface  of  the 
oarth — conditions  which  coincide  with  the  prevalence  of  the  disease  ii> 
the  tropics  and  among  individuals  (soldiers)  who  sleep  upon  the  ground. 
If  the  contagion  of  the  disease  be  admitted,  the  existence  of  a  conta- 
1  Schmidt\  Jahrbucher,  Sept.  25.,  1882. 
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gium  animatiim  is  implied  at  ouce,  for  no  chemical  poison  has  the  power 
of  propagation. 

But  the  germ  of  dysenter}'^  has  not  been  found  as  yet,  and  until  it  has 
been  found,  cultivated  in  suitable  soil,  and  inoculated  to  produce  the  dis- 
ease, the  evidence  of  its  existence  remains  merely  presumptive. 

So  that  at  the  present  time  dysentery  must  be  regarded  as  a  malady 
which  stands  in  closer  relation  to,  or  finds  a  better  analogue  in,  cholera 
than  typhoid  fever;  for  cholera  is  a  disease  Avhich  has  the  same  geogra- 
phy, has  likewise  nearly  uniform  symptoms  and  lesions,  so  far  as  it  leaves 
any,  and  certainly  has  two  distinct  forms  of  origin — one  clearly  specific, 
cholera  Asiatica,  and  the  other  catarrhal,  cholera  morbus. 

Patpiology. — Dysentery  is  a  local  malady,  but,  like  every  local 
malady  if  sufficiently  severe,  it  may  show  constitutional  effects.  It  is 
usually  gradually  ushered  in  from  a  lighter  form  of  gastro-intestinal 
catarrh.  After  a  stage  of  incubation  which  lasts  from  a  few  houi-s  to  a 
few  days  symptoms  of  dyspepsia  and  diarrhoea  set  in  or  increase,  attended 
with  anorexia,  heartburn,  nausea,  eructation  or  borborygmi,  pain  in  the 
abdomen,  and  copious  fluid  discharges.  Hereuj)on  ensue  the  pains  and 
the  discharges  characteristic  of  the  disease.  Violent  griping  and  colicky 
pains  (tormina)  traverse  the  abdomen,  with  sickening  sensations  of 
depression.  The  desire  of  evacuation  of  the  bowels  (tenesmus)  becomes 
intense  and  more  or  less  constant,  and  the  discharge  itself  is  attended 
with  little  or  no  relief  At  the  same  time  the  region  of  the  rectum, 
intensely  inflamed,  is  the  seat  of  intolerable  burning  pain,  which  becomes 
excruciating  with  the  introduction  of  a  speculum  or  the  finger. 

The  discharges  may  be  copious,  dark-brown,  thin,  and  highly  offensive 
(bilious  dysentery),  may  contain  occasional  hard  round  fecal  casts  of  intes- 
tinal sacculi  (scybalse),  or  may  become  more  and  more  scaut,  until  with 
the  most  violent  efforts  only  the  minutest  quantity  is  extruded  of  mucus, 
generally  streaked  or  tinged  with  blooil  (rose  mucus)  like  the  rusty 
sputum  of  pneumonia.  Later,  all  effort  at  emptying  the  alimentary 
canal  may  be  futile  (dysenteria  sicca),  or  the  mucus  may  be  pure  or  com- 
mingled with  pus  to  remain  perfectly  colorless  (dysenteria  alba),  or  with 
blood  in  larger  quantity  (dysenteria  rubra).  In  other  cases,  or  at  other 
periods  in  the  sjime  case,  the  discharges  consist  of  fleshy  masses  com- 
})osed  of  inspissated  mucus  or  pus,  blood,  and  tissue-debris  (lotura 
carnea).  Sometimes,  though  rarely,  the  discharges  consist  of  pure 
blood,  but  oftener  of  a  copious  turbid  fluid,  which  on  standing  sepa- 
rates into  a  clear  upper  layer  of  serum  and  a  sediment  of  disintegrated 
lotura  carnea.  Or,  lastly,  the  sediment  is  composed  of  small  round 
vitreous  masses,  evidently  swollen  by  maceration  to  look  like  sago- 
grains,  which  have  been  erroneously  supposed  to  represent  the  liberated 
contents  of  the  intestinal  follicles. 

The  general  condition  of  tlie  patient  suffers  correspondingly.  There 
may  be  fever  or  there  may  be  none  throughout  the  whole  course  of  the 
disease,  but  the  ])ain  and  discharges  quickly  exhaust  the  strength  of  the 
patient,  and  in  severe  or  long-continued  cases  lead  to  emaciation  and  pro- 
found prostration. 

The  skin  is  hot  and  dry  ;  the  tongue  is  heavily  cx)ated  ;  the  face  wears 
an  anxious  expression.  The  abdomen  is.  tumid  with  gases,  or  in  more 
advanc*ed  cases  sunken,  discolored,  and  tender,  especially  in  the  course 
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of  tlie  colon,  whose  thickened  walls  may  often  be  felt  beneath  the  ema- 
ciated surface.  The  anus  is  spasmodically  constricted,  or  in  the  worst 
cases  paralyzed,  patulous,  and  livid  or  blue.  Prolapse  of  the  rectum  is 
common  in  children,  and  excoriation  of  the  perineum  by  the  acrid  dis- 
charges is  not  infrequent. 

Finally,  a  typhoid  state  may  set  in  or  a  pyaemia  occur,  when  the  dis- 
charges may  become  involuntary  or  unconscious,  and  brain  symptoms — 
insomnia,  stupor,  delirium,  and  coma — supervene;  or  the  patient  may 
linger  long  enough  to  perish  by  simple  exhaustion  or  marasmus. 

Under  favorable  hygiene  the  great  majority  of  cases  of  catarrhal  dys- 
entery recover  without  special  treatment  in  the  course  of  from  three  to 
ten  days,  but  specific  dysentery  has  no  definite  duration  and  but  little 
tendency  to  S])ontaneous  cure.  The  worst  cases  are  often  quickly  con- 
trolled by  appropriate  interference,  and  the  most  surprising  results  may 
be  sometimes  obtained  in  cases  of  even  years'  duration.  On  the  other 
hand,  a  certain  percentage  of  cases  is  characterized  by  a  defiance  to  every 
kind  of  treatment,  including  the  last  resort,  a  change  of  climate. 

An  acute  case  of  catarrhal  dysentery  generally  subsides  without  lesions, 
and  the  natural  duration  of  the  attack  may  be  much  abbreviated  by  proper 
treatment.  Specific  or  epidemic  dysentery  lasts  from  two  to  four  weeks, 
or,  becoming  chronic,  continues  for  years  or  for  life,  with  exacerbations 
and  remissions. 

Various  complications  are  liable  to  occur  in  the  course  of  the  disease. 
Three  deserve  especial  mention — viz.  affection  of  the  joints  (rheumatism), 
paralysis,  and  abscess  of  the  liver.  Perforation  and  peritonitis,  always 
possibilities,  and  deformities  of  the  colon,  thickenings,  and  constrictions, 
are  not  infrequently  left. 

Morbid  Anatomy. — The  lesions  of  dysentery  are  the  ordinary  signs 
of  inflammation  of  a  mucous  membrane  and  its  subjacent  structures. 
They  do  not  differ  in  any  essential  way  from  those  of  any  mucous  surface 
in  a  state  of  inflammation,  the  minor  variations  being  due  to  differences 
in  the  anatomy  and  physiology  of  the  part  affected.  Thus,  a  description 
of  the  pathological  process  in  inflammation  of  the  pharynx,  bronchi,  or 
uterus  would  answer  upon  the  post-mortem  table  for  the  same  process  in 
the  large  intestine,  and  the  finer  microscopic  lesions  could  be  differentiated 
in  any  case  only  by  the  histology  of  the  part  affected. 

A  slight  lesion  of  any  mucous  membrane  constitutes  what  is  known 
as  a  catarrhal  process ;  a  more  grave  affection,  a  diphtheritic  process ; 
a  more  chronic  inflammation,  a  hypertrophic  or  hyperplastic  process. 
Hence  an  easy  distinction  between  sporadic  and  epidemic  cases  might  be 
based  upon  the  character  of  the  lesion  found.  But,  as  has  been  stated 
already,  it  is  impossible  to  draw  a  line  between  catarrhal  and  specific 
cases,  the  same  lesions  being  found  in  either  form.  The  difference,  so  far 
as  the  morbid  anatomy  is  concerned,  is  wholly  in  degree  or  stage,  and  not 
at  all  in  kind,  the  specific  (epidemic)  form  presenting  the  graver  lesion  as 
a  rule.  So  most  cases  of  sporadic  dysentery  show  only  catarrhal  lesions, 
while  most  cases  of  epidemic  dysentery  show  diphtheritic  lesions. 

Catarrhal  dysentery  shows  as  its  first  obvious  alteration  a  h^-peraemia 
of  the  mucous  surface.  It  is  limited  exclusively  to  the  large  intestine  in 
the  vast  majority  of  cases,  and  only  in  rare  exceptions  affects  the  small 
intestine,  though  cases  have  been  mentioned  as  curiosities  in  'which  the 
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process  has  reached  the  stomach  in  its  upmost  prolongation.  The  hyper- 
ftimia  is  most  marked,  as  a  rule,  in  the  lowest  parts  of  the  large  intestine, 
the  rectum  and  descending  colon,  but  there  is,  as  Virchow  has  pointed  out, 
a  peculiar  predisposition  to  affection  at  the  seat  of  all  the  flexures,  the 
iliac,  hepatic,  splenic,  sigmoid,  where  the  additional  element  of  fecal  arrest 
or  impaction  is  superadded  to  the  cause  of  the  disease. 

The  catarrhal  process  occurs  fii'st  in  detached  spots  or  streaks  upon  the 
projecting  folds  or  duplicatures  of  the  mucous  membrane ;  which  spots 
coalesce  to  form  extensive  surfaces.  Examined  by  triansmitted  light, 
these  surfaces  show  a  distinct  arborescence  of  the  vessels.  Or  the  disease 
may  commence  in  the  follicles  in  distinct  areas  of  the  large  intestine,  and 
may  remain  confined  to  these  structures  to  constitute  the  variety  known  as 
follicular  dysentery. 

The  hyperasmia  of  inflammation  is  attended  with  dilatation  and  paresis 
of  the  vessel-walls  and  retardation  of  the  circulation.  The  whole  process 
may  be  arrested  at  this  stage,  so  that  there  escapes  from  the  vessels,  at 
most,  only  serum  to  develop  the  oedema  which,  with  the  defective  nutri- 
tion from  arrest  of  the  circulation,  gives  rise  to  the  softening  of  the  epi- 
thelial cells.  These  cells  may  be  thus  lifted  from  their  bed  to  constitute 
the  process  of  desquamation,  the  fundamental  anatomical  characteristic  of 
acute  dysentery,  by  which  process  the  submucous  connective  tissue  is  laid 
bare  and  the  so-called  catarrhal  ulcer  results.  Or  the  epithelium,  but 
partially  detached,  may  remain  upon  the  surface,  "  either  raised  in  the 
shape  of  small  vesicles  which  coutiiin  clear  serum,  or  it  forms  a  grayish- 
white  layer  resembling  the  mealy  scurf  of  the  epidermis — an  appearance 
which  probably  induced  Linnaeus  to  term  dysentery  scabies  intestinorum 
interna"  (Rokitansky). 

Kelsch  maintains  that  the  inflammatory  process  in  dysentery  com- 
mences in  the  delicate  connective  tissue  between  the  follicles,  the  network 
of  small  spindle-shaped  cells  with  multiple  nuclei  becoming  speedily  pen- 
etrated by  a  number  of  very  small,  newly- formed  vessels.  Where  the 
epithelium  is  desquamated  the  surface  is  covered  with  granulations  as 
after  a  wound.  The  disposition  of  the  follicles  is  soon  deranged,  for, 
instead  of  standing  in  rows  like  gun-barrels,  they  are  pushed  asunder  and 
uplifted,  so  as  to  remain  at  different  heights.  Their  interior  becomes 
blocked  with  mucus  or  their  orifices  occluded,  so  that  retention-cysts  are 
formed  to  give  rise  to  the  appearance  of  the  bead  necklace.  Soon  the 
walls  of  neighboring  follicles  coalesce,  dissolve  away,  and  communication 
is  established  between  them.  The  interior  of  these  communicating  tubes 
or  canals  is  filled  with  vitreous  mucus;  the  walls  are  stripped  of  their 
lining  cells,  but  their  "  blind  extremities  contain  still  adherent  colossal 
epithelial  cells."  Moreover,  tlie  follicles  break  into  each  other  under  the 
proliferative  budding  process,  so  that  the  end  of  a  distorted  tube  may  be 
found  in  the  interior  of  another.  Where  follicles  are  destroyed  the 
mucous  membrane  above  them  or  in  their  vicinity  collapses — a  condition 
observed  and  described  by  Colin  as  effrondement.  The  mucosa  in  these 
regions  may  appear  perfectly  uninjured,  but  by  "blowing  upon  it  with  a 
tube  it  is  lifled  up  like  an  ampulla  to  show  an  opening  in  its  centre," 
though  more  frequently  the  mucous  membrane  collapses  or  sinks  in  at 
the  region  of  destruction.  The  inner  surface  of  the  mucosa  is  rendered 
additionally  uneven  by  the  elevations  or  protuberances  caused  by  the 
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proliferations  in  the  submucous  connective  tissue.  The  older  writers 
(Pringle,  Hewson)  regarded  these  projections  as  tumors  of  the  mucosa, 
and  Rokitansky,  who  describes  their  true  nature,  speaks  of  them  as  warty, 
tubercular  (nodular)  swellings  or  fungoid  excrescences — constituting  a  con- 
dition, he  says,  which  Gely  has  termed  hypertrophic  mamelonne.  The 
alternate  elevations  and  depressions  thus  produced  have  been  likened  to 
the  representations  of  bird's-eye  views  of  mountain-chains. 

As  a  rule,  occasional  red  blood-corpuscles  are  also  permitted  to  escape 
through  the  vessel  walls  in  the  process  of  diapedesis  to  give  to  the  surface 
mucus  its  characteristic  tinge,  and  punctate  submucous  hemorrhage  is  very 
frequently  seen. 

The  pressure  of  the  swollen,  softened  mucosa  upon  the  sensitive  nerves, 
and  the  irritation  of  the  acrid  intestinal  contents,  are  often  invoked  to 
account  for  the  constant  desire  of  defecation  (tenesmus)  which  constitutes 
such  an  essential  symptom  of  the  disease ;  but  both  the  tenesmus  and  the 
colicky  pains  (tormina)  precede  the  anatomical  changes,  and  are  much 
more  rationally  explained  by  the  direct  action  upon  the  nerves  of  the 
cause  of  the  disease,  or  by  the  derangement  of  innervation  effected  through 
changes  in  the  circulation. 

An  acute  case  of  catarrhal  dysentery  may  exhibit  no  further  lesions, 
and  in  the  lightest  cases  even  these  may  have  entirely  disappeared  post- 
mortem, so  that  no  change  at  all  may  be  observed  at  the  autopsy. 

In  a  more  severe  or  protracted  case  the  other  alterations  which  consti- 
tute the  more  complete  cycle  of  the  inflammatory  process  follow  the 
stage  of  hypersemia.  The  arrest  of  circulation  becomes  more  or  less 
complete,  and  the  white  corpuscles  emigrate  from  the  vessels  to  form 
the  pus-cells.  Fibrin,  or  the  elements  which  compose  it,  also  escapes  to 
infiltrate  the  mucous  membrane  and  remain  upon  its  surface.  The 
pseudo-membranous  or  diphtheritic  process  is  now  developed,  and  may 
vary  in  intensity  from  a  mere  frosting  of  the  surface  to  dense  infiltration 
of  the  entire  thickness.  The  false  membrane,  as  well  as  the  mucous 
membrane,  next  suffers  necrosis  to  form  more  or  less  extensive  sloughs. 
These  sloughs  are  grayish-white  when  fresh,  dark-brown  when  stained 
by  the  intestinal  contents,  or  greenish  or  black  when  undergoing  gan- 
grene. They  may  cover  patches  of  the  mucosa  or  the  whole  mucosa 
from  the  ileo-csecal  valve  to  the  rectum.  They  soon  become  soft  and 
pultaceous,  hang  in  flaps  or  festoons  in  the  interior  of  the  intestinal  tube, 
or,  detached,  are  voided  in  fragments  or  shreds.  One  such  fragment 
nine  inches  long  is  recorded  in  Woodward's  exhaustive  description  of  the 
pathology  of  this  disease.  Examined  under  the  microscope,  they  are 
seen  to  consist  of  coagulated  fibrin,  red  and  white  blood-corpuscles,  epi- 
thelial cells  and  debris,  necrotic  pieces  of  mucosa,  and  myriads  of  micro- 
cocci and  other  micro-organisms. 

The  fall  of  the  sloughs  leaves  the  dysenteric  ulcer.  Its  edges  are 
irregular  and  ragged,  its  base  uneven  like  a  crater,  and  its  surface  is 
more  or  less  covered  with  pultaceous  debris.  The  submucous  connective 
tissue  may  form  its  base,  or,  this  structure  having  been  also  destroyed,  the 
muscularis  may  be  exposed,  or  in  more  extensive  necrobiosis  the  perito- 
neum itself  may  be  laid  bare.  Occasionally  this  last  barrier  is  broken 
down,  and  perforation  occurs.  Or  an  acute  peritonitis  may  be  developed, 
in  dysentery  as  in  typhoid  fever,  by  simple  extension  of  the  inflammat/)iy 
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process  without  perforation.  Perforation  is  very  rare  in  cases  of  follic- 
ular ulceration,  and  is  by  no  means  frequent  in  the  diphtheritic  process, 
but  It  is  the  most  frequent  cause  of  peritonitis  in  chronic  dysentery.  It 
may  occur  in  any  part  of  the  colon,  but  does  occur  most  frequently  in 
the  caecum.  The  resulting  peritonitis  is  fatal  as  a  rule,  but  the  danger 
is  obviated  sometimes,  as  in  typhoid  fever,  by  agglutination  of  the  gut 
to  a  contiguous  structure  or  viscus.  Perforation  usually  occurs  late  in 
the  disease,  but  it  may  occur  very  early.  Thus  Niigele  reports  from  the 
Franco-Prussian  War  a  case  in  which  perforation  took  place  on  the 
fourth  day,  the  diagnosis  having  been  confirmed  by  an  autopsy.  In  raro 
cases  a  perityphlitis  may  ensue,  with  its  natural  consequences,  or  peri- 
])roctitis  may  be  developed  with  perineal  abscess,  or,  finally,  fistulse  may 
form  to  burrow  about  and  discharge  themselves  anywhere  in  or  upon  the 
surface  of  the  abdomen,  the  lumbar  region,  or  the  thigh.  Bamberger 
describes  cases  of  perityphlitis  attending  dysentery,  in  some  of  which 
resorption  occurred,  while  in  others  pus  was  discharged  upon  the  surface 
of  the  abdomen;  and  the  writer  of  this  article  once  saw,  in  consultation 
with  T.  A.  Reamy,  a  case  of  fistula  which  extended  from  the  descend- 
ing colon  to  the  vagina.  Through  the  opening  made  to  discharge  the 
pus  from  a  fluctuating  abscess  pointing  in  the  vaginal  vault  an  india- 
rubber  tube  could  be  passed  for  six  to  eight  inches.  The  patient  finally 
died  from  marasmus. 

Chronic  dysentery  is  distinguished  by  the  alterations  which  occur  in 
inflammation  developing  more  gradually  and  extending  over  a  longer 
period  of  time.  Under  the  irritative  changes  resulting  from  an  altered 
circulation  the  connective  tissue  undergoes  marked  hyperplasia,  so  that 
the  wall  of  the  intestine  becomes  at  times  enormously  thickened,  and  its 
calibre  is  often  correspondingly  diminished.  Cornil  observes  that  acute 
or  subacute  dysentery  is  characterized  by  infiltration  of  the  submucous 
connective  tissue,  followed  by  destruction,  while  in  chronic  dysentery  the 
predominant  lesion  is  essentially  a  proliferation  and  thickening  of  the 
connective  tissue  of  the  large  intestine.  The  muscular  tissue  also  under- 
goes hypertrophy,  and  the  peritoneum  becomes  thickened  and  opaque. 
Sometimes  the  peritoneum  is  covered  with  patches  of  false  membrane,  or 
agglutination  occurs  with  other  portions  of  the  intestine  to  give  rise  to 
contortions  or  occlusions. 

Ulceration  shows  itself  in  chronic  dysentery  in  every  grade  and  stage 
of  the  process,  from  the  first  denudations  to  old  cicatrizations.  In  bad 
cases  the  whole  course  of  the  colon  from  the  ileo-ctecal  valve  to  tlie  rec- 
tum may  constitute  one  vast  tract  of  suppuration.  Blood-vessels  may  be 
opened  by  the  necrotic  process,  and  copious,  even  fatal,  hemorrhage  may 
ensue.  When  pure  blood  is  discharged,  the  hemorrhage  usually  occurs  in 
this  way  per  rhexem,  but  the  quantities  of  blood  evacuated  with  other 
elements  usually  escape  per  diapedesem. 

Tlie  cicatrization  which  results  puckers  the  edges  of  the  ulcers,  and 
may  in  cases  of  extensive  or  circular  ulceration  lead  to  more  or  less 
stenosis  of  the  intestinal  tube.  According  to  Rindfleisch,  the  scars  of 
dysenteric  ulcers  are  very  prone  to  contract,  so  that  *'  the  liability  of  a 
subsequent  stricture  is  directly  proportionate  to  the  extent  of  the  previous 
ulceration."  The  danger  in  these  cases  may  be  immediate  from  entire,  or 
more  remote  from  partial,  occlusion.     Thus,  Bamberger  records  a  ca.se  of 
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typhlitis  due  to  impaction  of  feces  above  a  stenosis  gradually  developed 
from  a  dysenteric  ulcer. 

Although  dysentery  is  a  disease  of  the  large  intestine,  its  lesions  are 
not  exclusively  limited  to  this  structure.  It  is  always  a  purely  local  dis- 
ease at  first,  and,  strictly  speaking,  continues  so  throughout  its  course 
yet  it  produces  in  severe  or  chronic  cases  widespread  and  general  effects. 
Rapid  emaciation  sets  in,  and  anaemia  is  soon  pronounced  in  all  the 
internal  organs.  The  mesenteric  glands  show  signs  of  irritation  or  of 
absorption  of  specific  products  in  hypersemic  pigmentation  and  hyper- 
plasia. The  kidneys  in  acute  cases  exhibit  venous  stasis,  and  in  chronic 
cases  may  undergo  parenchymatous  change.  The  joints  are  peculiarly- 
liable  to  suffer  in  certain  cases,  and  the  nervous  system  may  exhibit 
lesions — points  to  be  described  in  the  symptomatology  of  the  disease. 
Should  pyremia  occur,  it  superimposes  its  own  particular  lesions  in  the 
serous  membranes  and  internal  organs.  All  of  these  affections  are  to  be 
regarded,  however,  rather  as  complications  than  essential  effects. 

But  the  liver  is  found  affected  so  frequently  in  dysentery  as  to  consti- 
tute more  than  a  mere  coincidence.  Schneider  has  recently  (1873) 
reported  of  the  results  of  his  observations  on  1400  cases  of  tropical 
dysentery  that  in  the  395  post-mortem  examinations  the  liver  was 
found  normal  in  but  10  cases.  The  abnormalities  were  as  follows: 
hypersemia  of  various  grades,  160;  fatty  degeneration,  62;  abscess,  57; 
nutmeg  liver,  47;  perihepatitis,  25;  granular  atrophy,  19;  syphilitic 
atrophy,  8 ;  cicatrices,  6 ;  excavation  with  helminth,  1.  B^renger- 
Feraud  (1883)  reports  of  411  fatal  cases  of  dysentery  observed  at 
Senegal  that  the  liver  appeared  sound  to  the  naked  eye  98  times  (23 
per  cent.)  and  diseased  "  undeniably  '^  313  times  (77  per  cent.).  Of  the 
313  cases  of  hepatic  affection  there  were  found — hypertrophy,  softening, 
or  hypersemia,  123  times  (39  per  cent.);  abscess,  143  times  (46  per 
cent.) ;  simple  discoloration,  29  times  (9  per  cent.) ;  atrophy  or  cirrhosis, 
18  times  (6  per  cent.).  Annesley  found  abscess  of  the  liver  21  times  in 
29  cases  of  dysentery;  Hospel,  13  times  in  25  cases;  and  Budd  found 
ulceration  of  the  large  intestine  10  times  in  17  cases  of  hepatic  abscess. 
Gluck  had  the  opportunity  of  making  28  post-mortem  examinations  in 
151  cases  of  dysentery  in  Bucharest,  finding  abscess  of  the  liver  16 
times.  All  these  authors  adopt  the  explanation  first  offered  by  Budd 
of  direct  transfer  of  diseased  products  through  the  mesenteric  and 
portal  veins. 

But  more  extensive  observation  has  developed  the  fact  that  the  fre- 
quency of  abscess  of  the  liver  in  connection  with  dysentery  is  a  pecu- 
liarity of  tropical  climates.  In  the  temperate  and  colder  regions  of  the 
North  this  complication  is  not  by  any  means  so  frequent.  Frerichs 
declares  that  of  16  observations  collected  by  Louis  and  Andral,  "ulcers 
were  present  in  only  3,  and  in  2  of  these  cases  the  ulcers  were  tubercular ; 
of  his  own  8  cases,  there  was  intestinal  affection  in  none."  Gluck  believes 
that  the  liver  is  more  prone  to  show  suppuration  when  already  predis- 
posed to  it  by  a  preceding  amyloid  or  cirrhotic  change  of  malarial  origin. 
Eichhorst  calls  attention  to  the  well-known  fact  that  abscess  of  the  liver 
is  especially  a  disease  of  the  tropics  independently  of  dysentery,  and  the 
frequency  of  its  occurrence  here  may  be  a  mere  coincidence.  But  it  must 
be  remembered  that  opportunity  for  post-mortem  examination,  upOn  the 
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results  of  which  these  statistics  are  based,  does  not  occur  in  the  great 
majority  of  cases  of  dysentery,  and  abscess  of  the  liver  is  very  often  over- 
looked. Thus,  Schneider  cites  cases  where  persons  with  abscess  of  the 
liver  of  the  size  of  the  head  were  considered  simulants  up  to  twenty- four 
hours  before  death.  Since  the  diagnosis  of  hepatic  abscess  has  been  made 
so  easy  by  aspiration,  cases  begin  to  multiply ;  and  it  is  doubtless  the 
experience  of  most  practitioners,  in  the  temperate  zone  at  least,  that  the 
decided  majority  of  cases  of  hepatic  abscess  acknowledge  an  existing  or 
previous  attack  of  dysentery.  Certainly,  few  authors  would  now  venture 
to  subscribe  to  the  view  of  Annesley,  that  the  abscess  of  the  Uver  was  the 
primary  malady  and  was  the  cause  of  the  dysentery. 

Symptomatology. — Dysentery,  as  stated,  begins,  as  a  rule,  with  the 
general  signs  of  a  gastro-intestiual  catarrh.  So  frequent  is  this  mode  of 
inception,  and  so  few  are  the  exceptions,  that  it  is  impossible  to  resist  the 
conclusion  that  the  disease  is  caused  by  the  introduction  of  a  noxious  ele- 
ment into  the  alimentary  canal.  The  irritation  thus  induced  begins  at 
the  stomach,  and  is  rapidly  propagated  throughout  the  whole  tract  of  the 
intestine.  In  the  course  of  a  few  days  the  cause  of  the  disease  becomes 
strictly  localized  to  the  large  intestine,  whose  greater  capacity  and  more 
sluggish  movement  fit  it  for  the  easier  reception  and  longer  retention  of 
noxious  matter. 

But  specific  dysentery  and  the  more  intense  forms  of  catarrhal  dysentery 
occasionally  exhibit  distinctive  symptoms  from  the  start,  and  in  rarer 
cases  the  disease  is  suddenly  announced  with  such  tempestuous  signs  as  to 
excite  the  suspicion  of  poisoning.  Thus,  a  case  (one  of  five  lighter  cases) 
is  reported  from  the  Rudolfstiftung  in  Vienna  (1878)  where  the  disease 
closely  simulated  Asiatic  cholera,  and  where  it  rapidly  ran  a  fatal  couree, 
in  spite  of  laudanum,  soda-water,  ice  pills,  mustard  plasters,  injections  of 
amyl  nitrify,  camphor,  and  ether,  and  faradization  of  the  phrenic  nerve  to 
stimulate  the  failing  respiration.  Finger  reports  similar  cases  from  the 
hospital  at  Prague. 

Ordinarily,  the  peculiar  pains  of  dysentery  fii*st  proclaim  the  diameter 
of  the  disease.  The  severe  grinding,  twisting  pains,  tormina,  are  more  or 
less  localized  in  the  course  of  the  colon,  and  hence  surround  or  traverse 
the  entire  abdomen,  the  pains  at  the  epigastrium  being  due  to  spasmodic 
contractions  of  the  transverse  colon.  The  patient  in  vain  adopts  various 
postures  in  relief  or  sits  with  his  hands  firmly  compressing  the  abdominal 
walls.  The  tormina  are  more  or  less  intermittent  or  remittent,  and  are 
usually  experienced  in  greatest  severity  toward  evening.  During  their 
acme  the  face  wears  the  aspect  of  the  intense  suffering,  which  is  expressed 
in  outcries  and  groans.  At  the  same  time  there  is  upon  pressure  over  tlie 
whole  abdomen  more  or  less  tenderness,  which  soon  comes  to  be  especial- 
ly localized  at  the  caecum  or  sigmoid  flexure.  ^ 

The  tenesmus  (cupiditas  egerendi)  is  a  more  distressing,  and  certainly 
more  distinctive,  sign  of  dysentery.  It  is  the  feeling  of  heavy  weight  or 
oppression,  of  the  presence  of  a  foreign  body  in  the  rectum,  which  demands 
instant  relief.  At  the  same  time  intense  heat  is  felt  in  the  rectum,  whieli 
the  patient  likens  sometimes  to  the  passage  of  a  red-hot  iron.  The  desire 
of  evacuation  becomes  as  frequent  as  urgent.  In  well-marked  cases  the 
patient  sits  at  stool  half  an  hour  or  an  hour  at  a  time,  straining  until  faint 
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and  exhausted,  leaving  the  commode  with  reluctance,  only  immediately 
or  very  soon  to  use  it  again. 

Great  depression  is  felt  at  the  stomach  at  the  same  time,  with  nausea, 
occasionally  with  vomiting ;  and  strangury,  with  the  discharge  of  only  a 
few  drops  of  scalding  urine  or  blood  from  the  bladder,  adds  additional 
suffering  to  the  disease.  Retraction  of  the  testicle  and  prolapsus  ani, 
especially  in  children,  are  prone  to  occur  in  severe  cases. 

But  neither  the  pain  nor  the  prostration  is  so  characteristic  of  dysentery 
as  the  stools,  which,  though  of  very  varied  nature,  are  nevertheless  dis- 
tinctive. After  the  discharge  of  the  intestinal  contents  the  first  evacua- 
tions consist  of  mucus  in  the  form  of  glairy,  stringy  matter,  like  the  white 
of  an  eggy  expressed  as  the  result  of  the  violent  efforts  at  straining.  The 
mucus  may  be  pure  or  tinged  with  blood,  but  it  is  usually  very  scant  in 
quantity,  and  stands  in  this  regard  in  marked  contrast  with  the  violence 
of  the  efforts  to  secure  its  extrusion.  It  is  the  frequency  of  its  discharge 
which  constitutes  an  especial  distress.  Twenty  to  forty,  even  two  hun- 
dred, times  in  the  twenty-four  hours  the  patient  must  go  to  stool.  In 
the  worst  cases  the  patient  sits  at  stool  or  lies  upon  the  bed-pan  the  most 
of  the  day. 

The  mucus  is  sooner  or  later  mingled  with  pus  or  stained  with  blood. 
The  presence  of  pus  by  no  means  necessarily  implies  the  existence  of 
ulceration,  as  the  apparently  pure  mucus  always  shows  occasional  white 
blood-corpuscles  under  the  microscope,  and  even  extensive  suppurations 
occur  without  apparent  solutions  of  continuity.- 

The  prebence  of  blood  is  equally  characteristic  of  dysenteric  stools. 
Usually  it  is  intimately  commingled  with  the  mucus  or  pus  or  forms  the 
chief  element  of  the  copious  so-called  bilious  discharge.  The  evacuation 
of  pure  blood  indicates  erosion  of  vessels  low  in  the  colon,  often  in  the 
rectum  itself,  though  enormous  quantities  of  blood  are  sometimes  voided 
from  unbroken  surfaces.  Thus  Lecard  reports  the  case  of  a  soldier  who 
"  while  sitting  restless  at  stool  lost  one  and  a  half  quarts  of  blood.''  The 
patient  died  on  the  fifth  day  of  the  disease,  and  at  the  autopsy  there  was 
found  "  apoplectiform  congestion  from  the  ileo-csecal  valve  to  the  anus, 
but  no  ulcers  anywhere,  nor  any  broken  vessels.'' 

Besides  the  mucus,  pus,  and  blood,  the  dysenteric  stools  contain  the 
sloughs  which  have  been  torn  off  by  violent  peristalsis  in  cases  of  the 
diphtheritic  form.  Usually  they  are  separated  in  shreds  and  fragments, 
but  occasionally  large  sheets,  even  casts  of  a  section  of  the  colon,  are 
voided  en  masse.  These  were  the  cases  considered  by  the  older  authors 
to  be  detachments  of  the  mucous  membrane  itself.  As  already  observed, 
these  fragments  consist  for  the  most  part  of  inspissated  mucus,  pus,  blood, 
and  tissue-debris;  but  there  is  no  doubt  that  in  some  cases  partially 
necrosed  mucosa  also  enters  into  their  construction.  One  enormous  tubu- 
lar cast  fourteen  inches  long,  preserved  in  our  Army  Medical  Museum, 
was  found  to  be  "  composed  of  pseudo-membranous  lymph  in  which  no 
traces  of  the  structure  of  the  mucous  membrane  could  be  detected" 
(Woodward). 

There  still  remains  to  be  mentioned  the  boiled-sago  or  frogs'-spawn 
matter  whose  origin  has  given  rise  to  such  a  curious  mistake.  Not  infre- 
quently these  vitreous-looking  bodies  compose  the  bulk  of  the  sediment 
in  the  stools  of  dysenteiy,  and  even  some  of  our  modern  authors,  unac- 
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quainted  with  the  more  searching  iDvestigations  of  Virchow,  havo  regarded 
them  as  expressed  contents  of  intestinal  follicles.  Virchow  found  that 
under  the  application  of  iodine  they  always  assumed  a  blue  color,  where- 
upon he  ironically  remarks  that  the  sago-like  mucus  is  really  mucus-like 
sago.  They  are  simply  granules  of  starch  ingested  as  food,  to  remain 
partially  or  wholly  undigested. 

The  scybalae,  the  composite  matter  known  as  the  lotura  carnea,  and  the 
micro-organisms  found  in  the  stools  have  already  received  mention  else- 
where. 

Although  the  stools  of  dysentery  are  scant,  as  a  rule,  they  are  so  fre- 
quent as  to  discharge  during  the  entire  twenty-four  hours  a  very  large 
quantity  of  albuminous  matter.  Oesterlen  has  made  the  curtous  calcula- 
tion to  show  that  the  mean  daily  loss  of  albuminates  in  dysentery  of  mod- 
erate intensity  is  from  50  to  60  grammes  during  the  first  fourteen  days, 
and  on  an  average  about  20  grammes  during  the  next  eight  days.  The 
total  loss  experienced  in  an  attack  of  three  weeks'  duration  thus  amounts 
to  about  1000  grammes — in  rough  figures,  two  pounds  avoirdupois.  The 
rapidity  with  which  emaciation,  hydrops,  and  marasmus  occur  in  severe 
cases  is  thus  easily  accounted  for.  Nagele  speaks  of  cases  where  patients 
were  reduced  to  skeletons  in  eight  to  fourteen  days,  so  that  the  convales- 
cence extended  over  six  weeks  to  eight  months. 

The  alteration  in  the  character  of  the  secretion  in  dysentery  is  not  con- 
fined to  the  mucous  membrane  of  the  large  intestine.  On  the  contrary, 
all  the  digestive  juices  are  changed,  in  some  cases  entirely  checked.  In 
the  graver  cases  the  saliva  takes  on  an  acid  reaction  and  loses  its  glyco- 
genic properties ;  the  gastric  juice  in  the  same  cases  becomes  alkaline  and 
loses  its  peptonizing  properties ;  while  the  secretion  of  the  bile  is  wholly 
arrested.  Uffelmann,  who  had  the  rare  opportunity  of  studying  the  secre- 
tion of  bile  in  a  case  of  biliary  fistula,  relates  that  during  an  attack  of 
dysentery  the  bile  ceased  entirely  to  flow,  and  only  began  to  show  itself 
again,  at  first  greenish,  then  greenish-brown,  finally  brown,  during  the 
process  of  resolution  on  the  ninth  day  of  the  disease.  The  anorexia, 
nausea,  and  vomiting  which  so  often  mark  the  access  or  attend  the  course 
of  dysentery  find  thus  easy  explanation. 

Should  the  disease  continue,  the  general  strength  of  the  patient  becomes 
so  profoundly  reduced  as  to  resemble  the  status  typhosus.  The  tongue, 
which  has  been  hitherto  thickly  coated,  now  becomes  black,  shows  fis- 
sures, and  bleeds,  while  the  gums  are  covered  with  sordes.  The  pulse 
becomes  feeble,  thready,  or  barely  perceptible.  The  skin  is  dry  and 
harsh  or  scaly.  The  abdomen  is  tumid  or  collapsed,  the  anus  paralyzed, 
and  the  discharges  continuously  ooze  out  to  excoriate  the  perineum. 
While  the  brain  is  usually  clear  throughout  the  disease,  insomnia,  stupor, 
or  coma  develop  in  the  gravest  cases  from  absorption  of  disease-products 
(Senator),  or  death  suddenly  ensues  from  heart-clot  or  from  thrombus  of 
the  venous  sinuses  of  the  dura  mater  (Busey). 

Pyaemia  announces  itself  with  a  series  of  chills,  followed  by  irregular 
temperature,  by  the  speedy  occurrence  of  multiple  abscesses  in  distant 
organs,  venous  thromboses,  affections  of  the  serous  membranes,  pleuritis, 
pericarditis,  and  embolic  pneumonia.  Gangrene  of  the  intestine,  which 
may  occur  as  early  as  the  third  day  of  the  disease  (Nagele),  is  evidenced 
by  the  signs  of  general  collapse. 
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Complications  and  Sequelae. — The  lighter  cases  of  dysentery,  as 
uell  as  most  of  the  grave  cases,  run  their  entire  course  without  compli- 
cation, and  often  without  sequelae.  But  a  certain  percentage  of  cases  is 
attended  with  complications  on  the  part  of  the  joints  (rheumatism),  of  the 
nervous  system  (paralysis),  and  on  the  part  of  the  liver  and  the  kidneys. 

Arthritis,  when  it  occurs,  shows  itself,  as  a  rule,  in  the  second  week  of 
the  disease  (Eichhorst),  or  after  the  disease  has  run  its  course,  during  the 
period  of  convalescence  (Huelte).  That  it  is  not  a  mere  coincidence  is 
evidenced  by  the  fact  that  it  is  present  in  a  large  number  of  cases  in  cer- 
tain epidemics,  while  it  is  not  present  independently  of  dysentery.  Thus, 
Braun  of  Stannenheim  saw  in  the  two  epidemics  of  1833-34  more  than 
forty  cases  of  rheumatism,  and  Huelte  reports  ten  cases  observed  by  him- 
self in  the  epidemic  at  Montargis  in  1854.  Certain  epidemics  are  distin- 
guished by  the  rarity  of  this  complication,  while  most  are  marked  by  its 
absence  altogether.  In  the  epidemic  at  Rahden  (1872),  400  cases  among 
3800  inhabitants,  Rapmund  saw  inflammation  of  the  joints  set  in  only 
six  times ;  and  the  entire  absence  or  extreme  rarity  of  it  in  later  epidemics 
have  led  most  physicians  to  deny  any  connection  between  the  diseases,  or 
to  regard  the  joint  affection  as  incident  to  a  complicating  scorbutus  or 
neuralgia.  All  authors  who  admit  it  describe  the  knee-joint  as  being  the 
most  frequent  seat  of  the  affection,  but  acknowledge  that  it  is  mostly 
polyarticular ;  while  there  is  much  difference  of  opinion  whether  it  ever 
presents  the  general  signs  of  true  rheumatism — pyrexia,  diaphoresis,  or 
its  complications  on  the  part  of  the  heart.  Huelte  maintains  that  it  does 
not,  and  that  it  is  allied  to  gonorrhoeal  rheumatism  in  this  respect,  while 
Eichhorst  states  that  it  may  not  only  show  all  these  signs,  but  may  be 
followed  in  exceptional  cases  by  suppuration  and  ankylosis.  It  usually 
lasts  four  to  six  weeks,  but  neither  its  occurrence  nor  its  severity  stands 
in  any  relation  to  the  intensity  of  the  attack  of  dysentery.  It  is  proba- 
bly to  be  regarded  as  a  manifestation  of  a  light  pysemia  or  septicaemia,  as 
it  is  a  frequent  manifestation  of  this  condition  in  or  after  scarlatina,  puer- 
peral fever,  and  the  septic  fevers  of  surgery. 

Paralysis  has  been  observed  to  occur  after  dysentery  ever  since  the  days 
of  Galen,  and,  disregarding  the  observations  of  ancient  and  of  the  older 
periods  of  modern  times,  we  find  occasional  records  of  cases  in  our  own 
days.  Leyden,^  in  reporting  a  case  of  paresis  and  rheumatic  pains  fol- 
lowing an  attack  of  dysentery,  says  that  although  post-dysenteric  paraly- 
sis is  now  rarely  mentioned,  it  was  frequent  in  the  older  reports,  and 
claims  it  as  an  admitted  fact  that  it  occurs  not  at  all  infrequently  now. 
Joseph  Frank  quotes  some  observations  of  this  kind,  and  refers  especially 
to  the  dissertation  of  Fabricius.^  These  paralyses,  Fabricius  observes, 
have  been  seen  after  the  premature  suppression  of  malignant  epidemics 
of  dysentery  by  opiates  and  astringents.  Observations  were  afterward 
recorded  by  Graves  in  which  paralysis  occurred  after  colics  and  inflam- 
mation of  the  intestines ;  and  English  veterinary  surgeons  mention  the 
fact  that  paralytic  weakness  of  the  posterior  extremities  of  horses  and 
cattle  follow  attacks  of  intestinal  inflammation.  The  paralysis,  when  it 
occurs,  is  usually  confined  to  the  lower  extremities,  but  may  extend  to 

^  "  On  Reflex  Paralysis,"  VolkmanrCs  Sammlungen. 

"*■  Paralysis  seu  hemiplegia  transversa  resolutionem  brachii  unius  et  pedis  alterius  exhibetf 
Helmstedt,  1750 
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and  involve  the  upper  extremities^  by  preference  in  the  form  of  paialysis 
transversa  (opposite  arm  and  leg).  Brown-S6quard  attributes  it  to  reflex 
contraction  of  the  blood-vessels;  Jaccoud,  to  exhaustion  of  the  nerve- 
centres  ;  and  Roser,  to  the  contact  of  the  inflamed  transverse  colon  with 
the  solar  plexus.  Remak  first  suggested  the  idea  of  an  ascending  neu- 
ritis— a  view  which  would  seem  to  be  corroborated  by  the  paralysis 
observed  after  the  experiments,  by  Lewisson,  of  crushing  the  uterus, 
kidneys,  bladder,  or  loop  of  intestine,  and  which  finds  additional  sup- 
port, as  Leyden  remarks,  in  the  length  of  time  which  lapses  before  it 
appears.  Laudouzy^  says  that  Finger  found  diffuse  myelitis  in  a  patient 
affected  with  paralysis  supervening  upon  cancer  of  the  intestine,  and  that 
Delioux  and  Savignac  saw  spots  of  softening  in  the  cervical  and  lumbar 
region  of  the  cord  in  the  case  of  a  man  affected  with  post-dysenteric 
paralysis.  Weir  Mitchell  suggests  the  possibility  of  other  factors — long 
marches,  malaria,  bad  diet,  and  injuries  to  the  spine — in  the  genesis  of 
the  cases,  mostly  paraplegias,  observed  by  him;  and  Woodward  calls 
attention  to  lead-poisoning  (as  by  treatment)  in  explanation  of  a  certain 
number  of  cases. 

Abscess  of  the  liver  gives  rise  to  few  distinctive  symptoms,  and  is 
mostly  recognized  or  suspected,  in  the  absence  of  positive  signs,  by  the 
persistence  or  obstinacy  of  the  dysentery.  The  ease  and  impunity  with 
which  aspiration  may  be  performed  in  its  recognition  justifies  the  use  of 
it  in  every  doubtful  case. 

-  Regarding  complications  on  the  part  of  the  kidneys,  Zimmerman  recog- 
nizes four  classes  of  cases :  (1)  mild  cases,  showing  no  albumen  and  no 
casts ;  (2)  severe,  long-continued  cases,  with  putrid  stools,  status  nervosus, 
and  collapse,  showing  albumen  ;  (3)  cases  commencing  with  nervous  symp- 
toms, paralysis,  scanty  urine,  showing  kidneys  filled  with  exudation-cells 
and  detritus ;  and  (4)  cases  of  speedy  renal  complication  and  death.  To 
these  may  be  added  the  cases  of  protracted  chronic  dysentery  with  long- 
continued  suppuration,  entailing  the  possibility,  of  really  rare  actual  oc- 
currence, of  amyloid  degeneration  and  chronic  parenchymatous  change 
(Bartels). 

Dysentery  may  be  further  complicated  by  parotitis ;  by  venous  throm- 
bosis (phlegmasia  dolens) ;  by  diphtheritic  deposits  on  other  mucous  sur- 
faces, which  Virchow  declares  to  be  exceedingly  rare ;  and  by  hydrops, 
which  is  oftener  a  concomitant  of  the  period  of  convalescence. 

Besides  the  deformities  of  the  colon,  which  may  ensue  as  a  consequence 
of  ulceration  or  peritonitis,  a  long  attack  of  dysentery  is  apt  to  leave  a 
hypersesthetic  or  non-resistant  state  of  the  mucous  surface,  so  that  every 
imprudence  in  exposure  or  in  diet  begets  an  intestinal  catarrh  or  a  relapse 
of  the  disease. 

Diagnosis. — When  dysentery  presents  itself  with  its  whole  train  of 
symptoms  the  recognition  of  the  disease  is  very  easy.  The  tormina  and 
tenesmus,  the  peculiar  discharges,  the  rapid  reduction  of  strength,  leave 
no  doubt  as  to  the  nature  of  the  affection.  The  prevalence  of  an  epi- 
demic of  the  disease  will  often  establish  the  character  of  a  case  even 
when  all  the  signs  are  not  present  or  when  anomalies  occur.  Euibari'ass- 
ment  in  diagnosis  only  attends  the  recognition  of  catarrhal  or  isolated 
cases,  and  in  these  cases  there  may  be  a  doubt  as  between  dysentery  and 

^  Dei  Paralyilen  daiut  lea  Maladien  aigues. 
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diarrhoea — if  such  a  s}'mptom  can  be  called  a  disease — or  typhoid  fever, 
cholera,  or  some  purely  local  affection  of  the  rectum,  cancer,  hemor- 
rhoids, etc.  In  children  difficulty  of  diagnosis  may  arise  as  between 
dysentery  and  intussusception. 

Dysentery  is  differentiated  from  that  lighter  form  of  intestinal  catarrh 
whose  main  symptom  is  diarrhoea  by  the  presence  of  tenesmus  in  dysen- 
tery, as  well  as  by  its  mucous,  muco-purulent,  diphtheritic,  and  bloody 
discharges.  Dysentery  lasts  longer  than  diarrhoea  as  a  rule,  and  does  not 
yield  so  readily  to  treatment. 

Typhoid  fever  shows  from  the  start  brain  symptoms,  which  are  absent 
from  dysentery ;  has  a  typical  temperature-curve,  whereas  there  may  be 
no  fever  in  dysentery,  or,  if  any,  of  irregular  remittent  type;  is  often 
prefaced  by  epistaxis  and  attended  with  bronchitis,  both  of  which  are 
absent  in  dysentery ;  and  exhibits  ochre-colored  pea-soup  stools,  alto- 
gether different  from  those  of  dysentery. 

Cholera  morbus  distinguishes  itself  from  dysentery  by  its  sudden  onset, 
its  profuse  vomiting  and  discharges,  its  violent  cramps,  and  the  speedy 
collapse. 

Cancer  of  the  rectum  can  be  usually  felt,  and  hemorrhoids  can  be 
always  seen,  so  that  no  difficulty  should  be  experienced  in  the  recogni- 
tion of  these  cases. 

Intussusception  occurs  mostly  in  children,  and  has,  in  common  with 
dysentery,  vomiting,  mucous  or  bloody  stools,  colic,  tenesmus,  nervous 
unrest,  and  prostration,  so  that  a  differential  diagnosis  may  be  impossible 
for  a  few  days.  The  more  strict  localization  of  an  intussusception,  which 
may  sometimes  be  felt  as  a  sausage-like  mass,  most  frequently  in  the 
right  ileum  and  hypochondrium,  the  greater  frequency  and  persistency 
of  the  vomiting  and  pain,  the  presence  visibly  or  palpably  of  the  invagi- 
nated  gut  at  the  anus  or  rectum,  soon  enable  the  careful  examiner  to  rec- 
ognize the  case. 

Prognosis. — The  prognosis  of  dysentery  varies  between  extremes. 
Some  cases  are  so  mild  as  to  merit  the  remark  of  Sydenham  concerning 
certain  cases  of  scarlet  fever :  "  Vix  nomen  morbi  merebantur.'^  They 
terminate  of  themselves  under  favorable  hygiene  without  especial  treat- 
ment. On  the  other  hand,  no  known  disease  has  a  more  frightful  mor- 
tality than  dysentery  in  some  of  its  epidemics,  especially  in  army-life. 
It  was  this  class  of  cases  which  Trousseau  had  in  mind  when  he  called 
dysentery  the  most  murderous  of  all  diseases.  Sixty  to  eighty  may  be 
the  appalling  percentage  of  death  in  these  cases. 

Under  favorable  surroundings  the  average  mortality  of  dysentery 
amounts  to  5-10  per  cent.,  but  is  much  influenced  by  the  age  and  the 
general  condition  of  the  patient,  as  well  as  by  the  complications  which 
occur  in  its  course.  Thus,  Sydenham  said  of  it  over  two  hundred  years 
ago,  "  It  is  not  infrequently  fatal  to  adults,  and  still  more  so  to  old  men, 
but  is  nevertheless  exceedingly  harmless  to  infants,  who  will  bear  it  for 
months  together  without  suffering,  provided  only  Nature  be  left  to  her- 
self." But  dysentery  is  by  no  means  always  harmless  to  infants,  for  in 
some  epidemics  this  period  of  life  has  been  visited  with  the  greatest 
severity.  Thus,  Pfeilstiicker  reports  of  Wiirtemberg  (1873-74)  that 
the  greatest  mortality,  39  per  cent.,  occurred  at  the  age  of  one  to  seven 
years,  and  the  least,  4  per  cent.,  at  the  age  of  thirty-one  to  fifty  years  j 
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and  Oesterlen  says  of  England  that  dysentery  causes  20  per  cent,  of 
deaths  from  all  causes  in  the  first  year  of  life. 

I^or  does  the  prevalence  of  a  greater  number  of  cases  necessarily  imply 
a  heavier  mortality.  For  Bianchi  reports  of  Rome  that  cases  of  dysen- 
tery constituted  but  2.28  per  cent,  of  all  the  admissions  into  the  Ospedale 
di  San  Spirito  in  1873,  while  in  1874  the  percentage  increased  to  3.68 ; 
yet  the  mortality  of  1873  was  17.02  per  cent.,  while  that  of  1874  was 
but  9.09  per  cent. 

Complications  on  the  part  of  the  nervous  system,  the  status  typhosus, 
pyaemia,  and  great  prostration,  necessarily  render  the  prognosis  grave, 
yet  even  these  cases  are  not  necessarily  fatal.  Thus,  Jules  Aron  reports 
from  the  epidemic  at  Joigny  (1876)  a  case  of  recovery  after  complete 
paralysis  of  the  sphincter  ani.  The  recognition  and  discharge  of  an 
hepatic  abscess  relieves  the  patient  from  the  dangers  of  this  complica- 
tion. Peritonitis  alarmingly  aggravates  the  prognosis,  and  perforation  is 
almost  of  necessity  fatal. 

Prophylaxis. — The  improved  sanitation  of  modern  times  has  already 
diminished  the  frequency  and  mitigated  the  severity  of  epidemics  of  dys- 
entery ;  and  this  fact,  which  is  only  an  accidental  observation  as  it  were, 
gives  the  clue  to  the  means  of  its  further  prevention. 

The  selection  of  proper  sites  for  camping-grounds,  barraclis,  and  hos- 
pitals, the  prevention  of  overcrowding  in  tenement-houses,  ships,  and 
jails,  the  regulation  of  sewage,  the  care  for  the  food  and  drink,  the  obser- 
vation of  the  strictest  cleanliness  by  authoritative  control, — all  these  are 
general  measures  which  suggest  themselves  in  the  prophylaxis  of  this  or 
any  disease. 

In  the  management  of  individual  cases  the  first  precaution  is  to  pre- 
vent the  dissemination  of  the  disease.  Whether  it  be  really  contagious 
or  not,  every  case  should  be  managed,  as  Bamberger  suggests,  as  though 
it  were  contagious ;  and  this  protection  of  others  secures  for  the  individ- 
ual patient  the  most  favorable  hygiene. 

The  bedding  must  be  frequently  changed ;  the  windows  kept  open  to 
secure  free  ventilation,  which,  in  the  light  of  existing  knowledge,  is  the 
only  true  disinfectant;  and  all  the  furniture  of  the' sick-room,  especially 
including  the  receptacles  for  the  discharges,  must  be  kept  perfectly  clean. 
For  this  purpose  the  best  purifier  is  very  hot  water.  The  temperature 
of  the  sick-chamber,  if  it  be  subject  to  regulation,  should  never  be 
allowed  to  sink  below  or  rise  above  65-70°  F. 

The  drinking-water  should  be  secured,  during  an  epidemic,  from  the 
purest  poasible  source,  and  if  good  drinking-water  cannot  be  had,  what 
there  is  should  be  thoroughly  boiled. 

Tlie  discharges  should  properly  be  mixed  with  sawdust  or  some  com- 
bustible substance  and  burned,  or  if  this  be  impracticable  should  be 
buried  in  the  soil  a  few  feet  below  the  surface,  and  not  emptied  into 
water-closets  or  privy- vaults  used  by  others. 

Such  articles  of  food  should  be  abjured  as  have  a  tendency  to  produce 
intestinal  catarrh.  So  unripe  fruits,  vegetables  which  readily  undergo 
fermentation — in  short,  all  indigestible  substances — should  stand  under 
ban.  But  no  prohibition  should  be  put  upon  ripe  fruits  or  simple  nutri- 
tious food  of  any  kind. 

Lastly,  individuals  should  protect  themselves  from  catching  cold.    The 
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researches  of  Pasteur  have  disclosed  the  fact  that  certain  germs  of  disease 
will  grow  and  multiply  in  the  body  of  an  animal  whose  temperature  is 
reduced,  when  they  would  not  increase  without  it. 

Tkeatmext. — The  first  requisite  in  the  treatment  of  an  individual 
case  is  perfect  rest.  Patients  with  even  the  lighter  forms  of  catarrhal 
dysentery  should  observe  the  recumbent  posture,  and  cases  of  more 
serious  illness  should  be  put  to  bed.  Rest  in  bed,  an  exclusive  diet  of 
milk — which  should  always  have  been  boiled — and  the  time  of  a  few 
days  is  sufficient  treatment  for  the  mildest  cases.  Where  there  is  objec- 
tion to  milk,  meat-soups,  with  or  without  farinaceous  matters,  rice,  barley, 
etc.,  may  take  its  place. 

A  case  which  is  somewhat  more  severe  will  require  perhaps  a  light 
saline  laxative — a  Seidlitz  powder,  a  dose  of  Kochelle  salts  or  Epsom 
salts  in  broken  doses — or  a  tablespoonful  of  castor  oil  or  five  to  ten 
grains  of  calomel,  to  effect  a  cure.  For  the  relief  of  the  pain  of  the 
lighter  cases  nothing  is  equal  to  tincture  of  opium,  of  W'hich  five  to  ten 
drops  every  three  or  four  hours  in  a  tablespoonful  of  camphor-water 
acidulated  w^ith  a  few  drops  of  nitric  acid  wall  generally  suffice ;  or 
Dover's  powder  in  broken  doses,  one  to  three  grains,  with  five  to  fifteen 
grains  of  bismuth  or  soda,  or  both,  is  a  good  substitute  for  a  change. 

The  successful  treatment  of  dysentery  in  any  form  depends  upon  a  rec- 
ognition of  the  fact  that  the  disease  is  local  as  to  its  seat,  and  is  probably 
specific  as  to  its  cause.  The  anodynes  relieve  the  effects,  but  the  laxatives 
remove  the  cause.  Consequently,  the  most  rational  treatment  of  the 
severer  cases  is  the  irrigation  of  the  large  intestine  and  the  thorough 
flushing  out  of  its  contents.  The  use  of  clysters  in  the  treatment  of 
dysentery  dates  from  the  most  ancient  times,  with  the  object,  however, 
rather  of  medicating  than  washing  out  the  bowel.  O'Beirne  (1834)  and 
Hare  (1849)  were  the  authors  of  the  irrigation  treatment,  which  they 
executed  by  means  of  a  long  tube  introduced  into  and  beyond  the  sig- 
moid flexure.  Since  Hegar  has  recently  shown  how  the  whole  tract  of 
the  large  intestine  can  be  thoroughly  inundated  and  flushed  with  a  com- 
mon funnel  and  rectal  tube,  the  practice  has  coutinually  gained  ground, 
until  it  is  now  admitted  as  the  most  valuable  method  of  treatment. 
H.  C.  Wood  of  Philadelphia,  and  later  Stephen  Mackenzie  of  London, 
have  reported  a  number  of  cases  in  which  irrigation  of  the  bowel  with 
large  injections  medicated  with  nitrate  of  silver,  3J-0j,  was  attended 
with  the  most  surprising  results — sometimes  but  a  single  injection 
effecting  a  cure;  and  the  writer  of  this  article  has  reported  one  case 
almost  in  articulo  mortis  where  complete  cure  followed  the  irrigation 
of  the  bowel — on  three  occasions  with  three  pints  of  water  containing 
three  drachms  of  common  alum.  This  case  was  all  the  more  instructive 
from  the  fact  that  a  relapse  had  occurred  after  very  striking  but  only 
temporary  relief  had  been  obtained  with  the  nitrate  of  silver,  the  alum 
having  been  substituted  simply  on  the  ground  of  expense. 

Salicylic  acid  has  also  been  extensively  employed  in  this  way  wath  the 
best  effects,  but  carbolic  acid  has  been  discarded  since  the  reports  of  sev- 
eral cases  of  poisoning  have  been  published.  Should  it  become  a  ques- 
tion of  the  necessity  of  a  parasiticide,  the  bichloride  of  mercury  in 
extremely  dilute  solution,  1  to  1000,  would  be  the  agent  par  excellence ; 
but  it  is  probable  that  the  simple  flushing  of  the  bowel  is  the  chief  cura- 
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tive  agent.  The  use  of  alum  is  not  attended  with  the  dangers  which 
have  ensued  from  the  absorption  of  carbolic  acid,  and  which  might 
ensue  from  the  bichloride  of  mercury.  The  water  used  in  the  injections 
should  always  be  cold.  Ice-water  injections  alone  give  at  times  the 
greatest  relief  Wenzel  uses  injections  of  ice-water  in  all  recent  and 
acute  cases,  whether  slight  or  severe — in  bad  cases  every  t\vo  hours.  He 
seldom  finds  it  necessary  to  use  opium.  The  object  is  to  introduce  as 
much  water  as  possible  without  producing  too  much  pain.  The  large 
intestine  of  an  adult  holds,  on  an  average,  six  imperial  pints,  but  in  the 
author's  experience  not  more  than  three  or  four  pints  can  be  safely  intro- 
duced. The  patient  should  lie  upon  the  back  or  the  left  side  with  the 
hips  elevated  and  the  head  low,  while  the  injection  is  slowly  introduced 
from  a  funnel,  fountain,  or  a  bulb  syringe  whose  nozzle  is  thoroughly 
anointed  with  vaseline.  In  the  absence  of  a  thoroughly  competent  assist- 
ant the  operation  should  be  performed  by  the  physician  himself,  for  the 
proper  use  of  an  irrigating  enema  is  a  practice  which  requires  both  judg- 
ment and  skill.  When  pain  is  experienced,  the  further  influx  of  th( 
fluid  should  cease  for  a  few  minutes,  when  it  may  be  resumed  again  and 
again  until  the  largest  possible  quantity  is  introduced.  It  is  impossible 
to  over-estimate  the  value  of  this  treatment  in  cleansing,  disinfecting,  and 
constringing  the  foul  and  flabby  surface  of  the  whole  seat  of  the  disease. 
As  was  said  by  Hare,  "It  changes  a  huge  internal  into  an  external 
abscess,  and  enables  us  to  cleanse  the  bowel  of  its  putrid  contents." 

Of  all  the  remedies  which  have  been  recommended  in  the  relief  of  dys- 
entery besides  the  irrigation  method,  but  one,  ipecacuanha,  deserves  the 
name  of  a  specific.  This  remedy  was  first  introduced  into  practice  in  1648 
by  the  botanist  Piso,  who  was  led  to  adopt  it  from  the  popular  praise  he 
had  heard  of  it  while  travelling  in  Brazil.  He  considered  it  the  most 
exquisite  gift  of  nature,  and  administered  it  in  infusion  according  to  the 
Brazilian  (subsequently  known  as  the  French)  method.  Legros  made 
three  successive  voyages  to  South  America  to  import  supplies  of  the  drug 
to  France,  but  neither  he  nor  the  French  merchant  Gr^nier,  who  had 
brought  over  more  than  one  hundred  and  fifty  pounds  of  it,  could  secure 
its  general  use.  Thereupon,  Grdnier  acquainted  Adrian  Helvetius,  a 
Dutch  physician  practising  in  Paris  at  the  time,  with  the  wonderful  vir- 
tues of  the  Radix  dysenterica,  who,  having  experimented  with  it  first  upon 
patients  of  the  lower  classes,  was  later  successful  in  curing  the  Dauphin 
of  France.  The  further  use  of  it,  by  permission  of  the  king,  at  the 
Hotel  Dieu,  enabled  him  to  secure  a  monopoly  of  its  sale  and  secured  for 
him  a  grant  of  a  thousand  pounds.  Grdnier  hereupon  put  in  his  claim 
for  a  division  of  the  profits,  and  upon  the  refusal  of  Helvetius  instituted 
suit  to  obtain  his  rights.  Justly  indignant  at  the  loss  of  his  suit,  he 
revealed  the  secret,  and  ipecacuanha  became  common  property  at  once.  Ex- 
travagant ideas  were  now  entei'tained  of  its  value,  but  in  the  extreme  reac- 
tion which  followed  every  virtue  of  it  was  disavowed,  so  that  the  drug 
came  to  be  almost  forgotten.  From  this  temporary  oblivion  the  remedy 
was  rescued  by  an  English  army  surgeon,  E.  Scott  Docker,  in  1858,  who 
admipistered  it,  in  combination  with  laudanum,  in  his  regiment,  on  the 
island  of  Mauritius,  in  all  cases  and  stages  of  the  disease  with  such  success 
that  out  of  fifty  cases  he  lost  but  one.  Although  such  indiscriminate  use 
and  such  almost  unvaried  success  has  not  attended,  and  from  the  nature 
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of  different  cases  could  not  attend,  its  universal  employment,  there  is  no 
doubt  of  the  inestimable  value  of  the  service  rendered  in  the  restoiation 
of  the  remedy  in  the  treatment  of  dysentery.  Yet  over  twenty  years 
elapsed  before  its  author  received  from  his  country,  at  the  urgent  solicita- 
tion of  the  Director-Greneral,  in  recognition  of  this  service,  a  grant  of  four 
hundred  pounds. 

Remarkable  testimony  as  to  its  efficiency  soon  began  to  appear.  Ewart  ^ 
recommends  ipecacuanha  in  every  form  and  type  of  acute  dysentery,  as 
well  as  in  the  acute  attacks  supervening  upon  chronic  cases.  Its  advantages 
are  simplicity,  safety,  comparative  certainty,  promptitude  of  action,  decrease 
of  chronic  cases  and  of  complications,  especially  abscess  of  the  liver,  and 
great  reduction  of  mortality.  "It  produces  all  the  benefits  that  have 
been  ascribed  to  bloodletting,  without  robbing  the  system  of  one  drop  of 
blood;  all  the  advantages  of  mercurial  and  other  purgatives,  without 
their  irritating  action ;  all  the  good  results  of  antimony  and  other  sudo- 
rifics,  without  their  uncertainty ;  all  the  benefits  ascribed  to  opium,  with- 
out irritating,  if  not  aggravating  or  masking,  the  disease."  To  the  objec- 
tions urged  against  it  he  replies  that  the  nausea  is  only  temporary  and 
evanescent — that  vomiting  is  exceptional  and  of  but  short  duration; 
moreover,  it  permits  nourishment  and  assimilation  and  produces  sleep. 
If  uncontrollable  sickness  and  vomiting  occur,  they  are  probably  due  to 
abscess  of  the  liver,  malaria,  some  other  cachexia,  Bright's  disease,  stru- 
mous mesenteric  glands,  hypertrophy  of  the  spleen,  peritonitis,  or  exten- 
sive sloughing. 

Cunningham  prefaces  the  treatment  by  a  sinapism  to  the  epigastrium  and 
half  a  drachm  of  the  tincture  of  opium.  Then  from  one  to  one  and  a  half 
drachms  of  ipecacuanha  are  administered  in  powder.  It  causes  consider- 
able nausea,  and  vomiting  occurs  in  one  to  two  hours.  During  the  nausea 
copious  perspiration  breaks  out,  the  pulse  becomes  fuller,  softer,  and  less 
frequent,  the  tenesmus  and  abdominal  pains  cease,  and  the  patient  has 
no  more  stools  for  twelve  to  twenty-four  hours.  The  next  evacuation  is 
easy,  fluid,  but  free  from  blood  or  mucus.  Sometimes  the  dose  of  ipecac- 
uanha may  require  to  be  repeated. 

Malun  reports  the  results  of  treatment  of  436  cases  occurring  in  twenty- 
one  months.  There  were  only  6  deaths,  and  in  only  1  of  these  could  the 
remedy  be  fairly  said  to  have  failed.  Under  all  other  plans  of  treatment 
the  mortality  has  varied  from  12  to  22.3  per  cent. 

Mr.  Docker  says  that  the  mortality  of  dysentery  in  the  British  army 
during  the  ten  years  that  followed  the  adoption  of  the  ipecacuanha  treat- 
ment fell  from  11  to  5  per  cent. 

The  remedy  is  best  administered  in  large  doses,  20  to  40  grains,  and 
should  be  repeated  every  four  to  twelve  hours  until  permanent  good 
effects  are  secured.  A  dose  of  15  to  30  drops  of  tincture  of  opium,  or 
morphia,  one-fourth  grain  hypodermically,  will  best  protect  the  patient 
from  too  great  exhaustion.  The  beneficial  results  are  mostly  obtained  in 
the  acute  cases,  though  surprising  results  sometimes  follow  in  cases  of  very 
long  standing.  Thus,  Gay  ton  records  a  case  of  severe  chronic  dysentery 
of  eighteen  months'  duration  which  was  entirely  cured  by  ipecacuanha,  and 
probably  most  physicians  of  large  practice  can  recall  cases  where  the  con- 
tinual relapses  of  the  dysenteric  habit  have  been  completely  broken  up  by 

^  Indian  Annals  Med.  Science,  April,  1863. 
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one  course  of  active  treatment.  Should  the  remedy  fail  to  be  of  service 
in  the  coui^se  of  forty-eight  hours,  it  should  be  discontinued. 

Batiator,  the  bark  of  the  root  of  the  Ailanthus  glandulosa ;  mudar,  the 
bark  of  the  root  of  the  Calotropis  gigantea ;  and  bael-fruit,  more  espe- 
cially in  chronic  cases, — have  been  proposed  by  Roberts,  Duval,  Chuck- 
erbutty,  and  others  as  substitutes  for  ipecacuanha,  but  are  not  likely  to 
soon  supplant  it. 

Materia  medica  is  rich  in  drugs  whose  virtues  have  been  vaunted  in 
dysenteiy,  and  cases  occur  where  the  judicious  physician  will  make  his 
selection  according  to  the  indications  in  a  given  case.  Turpentine  inter- 
nally, as  well  as  externally  in  the  form  of  a  stupe  (Copland),  has  had 
advocates  from  ancient  times ;  astringents,  tannic  acid  or  the  substances 
which  contain  it,  kino,  catechu,  krameria ;  the  acetate  of  lead,  nitrate  of 
silver,  etc. ;  antiseptics,  carbolic  acid,  salicylic  acid,  boracic  acid ;  ano- 
dynes, opium  and  its  preparations ;  and  quinia, — are  among  the  agents 
most  frequently  employed. 

Bonjean  (1870)  had  occasion  to  laud  the  efficacy  of  ergotin  in  check- 
ing hemorrhage  and  controlling  the  discharges  in  a  report  which  substan- 
tiates the  claim  of  Rilliet  and  Lombard  in  the  epidemic  at  Geneva  in 
1853.  Massolez  had  the  same  good  results  in  the  war  of  the  Crimea, 
as  had  also  Andrea  in  the  Spanish  hospitals  of  Ceuta  and  Tetuan. 

Clysters  of  nitrate  of  silver,  4  grains  to  5  ounces  of  water  (Duchs),  or 
with  a  few  drops  of  tincture  of  opium  (Berger) ;  of  ipecacuanha  (Begbie 
and  Duckworth) ;  of  laudanum  and  starch  (Sydenham,  Abercrombie) ; 
of  the  various  astringents, — may  be  tried  in  obstinate,  more  especially 
chronic,  cases. 

Local  inspection  of  the  rectum  by  means  of  the  speculum  may  possibly 
reveal  an  ulcer,  which  is  the  chief  or  sole  cause  of  the  tenesmus  and 
bloody  discharge.  Maury  reports  such  a  case  in  which  the  ulcer  was 
deep  enough  to  hide  a  small  sponge.  In  such  cases  topical  treatment 
may  effect  a  cure. 

Dilatation  may  suffice  to  overcome  a  stricture  in  the  rectum,  the  result 
of  cicatricial  contraction,  or  colotomy  may  be  necessary  in  cases  more 
refractory  or  situated  higher  in  the  bowel.  Post^  reported  a  successful 
colotomy,  with  the  formation  of  an  artificial  anus  in  the  left  lumbar 
region,  in  such  a  case. 

The  food  should  be  fluid,  but  nutritious,  and  milk  best  fulfils  both 
these  requisites.  Where  milk  cannot  be  tolerated  it  may  be  substituted 
by  soups,  beef-tea,  mutton-broths,  chicken-soup,  etc.  But  it  should  be 
known  of  these  substitutes  that  they  contain  little  or  no  nutritious  matter 
on  account  of  the  insolubility  of  the  albuminoids,  and  are  really  only 
stimulants.  Soft-boiled  egg,  thin  custards,  sweetbreads,  scraped  or 
chopped  raw  beef — albumen  thus  in  substance — constitute  the  best  food. 
But  during  the  intensity  of  an  attack  the  patient  should  almost  altogether 
abstain  from  food,  both  from  lack  of  inclination  for  it  and  from  lack  of 
ability  to  digest  it.  During  convalescence  the  food  should  be  on  the 
basis  of  animal  diet,  though  ripe  fruits  and  fresh  succulent  vegetables 
should  not  be  altogether  withheld. 

In  all  cases  of  pronounced  prostration  stimulants  are  to  be  freely  used, 
and  of  all  stimulants  alcohol  is  the  best,  as  it  has  also  nutritive  and  anti- 

*  New  York  Med.  Record,  1879,  xvi.  24,  p.  260. 
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septic  properties.  Alcohol  is  thus  triply  indicated  in  the  treatment  of 
dysentery,  but  the  choice  of  the  form  and  strength  will  be  a  matter  of 
judgment  in  the  individual  case. 

Where  life  is  imperilled  by  hemorrhage  or  anaemia  from  any  cause,  a 
forlorn  hope  is  offered  in  transfusion,  which  in  the  hands  of  C.  Schmidt 
(1874)  has  proved  successful  in  two  cases. 

Abscess  of  the  liver  is  best  treated  by  aspiration  or  hepatotomy; 
rheumatism,  by  the  salicylates;  and  paralysis,  by  the  constant  current 
of  electricity. 

Obstinate  cases  of  chronic  or  continually  recurring  dysentery  are 
thoroughly  cured  only  by  a  sea-voyage,  a  sojourn  at  the  seashore,  a 
mountain-excursion,  or  a  permanent  change  of  climate. 


TYPHLITIS,  PERITYPHLITIS,  PARATYPH- 
LITIS. 

By  JAMES   T.   WHITTAKER,   M.  D. 


History. — Typhlitis  (tu(p?m^,  blind),  inflammation  of  or  about  the 
head  of  the  colon,  more  especially  the  vermiform  process,  is  a  disease  of 
modern  recognition.  Individual  cases  had  been  reported  as  curiosities 
where  foreign  bodies  or  fecal  accumulations  had  excited  inflammation  in 
this  part  of  the  intestine,  but  it  is  undoubtedly  to  Dupuytren  ^  that  the 
credit  is  due  of  having  fii-st  individualized  this  disease  as  a  separate  affec- 
tion. About  the  same  time  (1827)  Longer  Villermay  published  his  com- 
munications in  the  Archives  gen.^  t.  v.  246,  on  the  diseases  of  the  vermi- 
form process,  to  be  followed  in  the  same  year  by  M^lier  ^  and  Hussar  and 
Dance  with  observations  on  inflammation  of  the  connective  tissue  in  the 
region  of  the  caecum.  These  affections,  which  had  been  hitherto  described 
as  inflammatory  tumors  in  the  right  iliac  region,  now  received  from 
Puchelt^  the  distinct  name  perityphlitis. 

Perhaps  the  most  remarkable  events  in  the  history  of  these  affections 
since  this  time  are  the  contributions  of  Stokes  and  Petrequin  (1837)  on 
the  value  of  opium  in  the  treatment  of  perforation  of  the  vermiform 
appendix,  of  Albers,"*  who  first  distinguished  the  special  form  of  typhlitis 
stercoralis,  and  of  Oppolzer  (1858-64),  who  set  apart,  perhaps  as  an  unne- 
cessary refinement  in  differential  diagnosis,  a  paratyphlitis,  an  inflammation 
of  the  post-caecal  connective  tissue.  Matterstock^  (1880)  deserves  especial 
mention  for  having  given  such  prominence  to  anomalies  of  the  vermiform 
appendix  in  the  etiology  of  the  affection  ;  and  Kraussold  ®  (1881)  has  con- 
nected his  name  with  the  therapy  of  the  disease  by  the  boldness  with  which 
he  expresses  his  convictions  regarding  the  necessity  of  early  evacuation,  by 
incision,  of  inflammatory  products,  as  first  practised  by  Willard  Parker  in 
1843. 

General  Remarks. — Typhlitis,  strictly  speaking,  is  limited  to  affec- 
tions of  the  csecum  and  its  appendix  vermiformis;  perityphlitis  is  mostly 
due  to  extension  of  the  inflammation  to  the  ])eritoneal  envelope  of  these 
organs ;  while  paratyphlitis  signifies  an  involvement  of  the  extra-peri- 
toneal and  post-caecal  connective  tissues.  Both  perityphlitis  and  para- 
typhlitis are  therefore  secondary  processes,  though  they  may,  in  excep- 
tional cases,  arise  from  affections  of  organs  other  than  the  csecum,  as  from 

*  Le^on*  oral  de  Oiniq.  chintrg.,  t.  iii.  art.  xii.  '  Arch,  gin.,  Sept.,  1827. 
■  Heidelberg  klin.  Annul.,  i.  571  and  viii.  524. 

*  Beobacht.  aus  dem  Oebiete  der  Pathologie,  ii.  1. 

*  Handbuch  d.  Kinderkrank.,  Bd.  iv.  p.  893.  •  Volkmann^n  Sammlung,  No.  191. 

814 


ETIOLOGY.  816 

perinephritis,  psoitis,  vertebral  caries,  or  as  an  expression  of  metastatic 
processes  in  pyaemia,  septicaemia  (puerperal  fever),  typhoid  fever,  etc. 

Etiology. — Typhlitis  and  its  allied  affections  or  complications  show 
especial  predilection  for  the  male  sex  and  the  period  of  adolescence. 
Nearly  three-fourths  (733)  of  the  whole  number  (1030)  of  cases  of  peri- 
typhlitis collected  from  the  literature  by  Matterstock  were  males,  and 
til  is  proportion  holds  good  in  infancy  and  early  youth  as  well  as  in  ado- 
lescence. The  greatest  number  of  cases,  33  per  cent.,  occurred  at  the 
ages  of  21-30;  next,  30  per  cent.,  at  11-20;  while  the  ratio  gradually 
decreases  toward  both  extremes  of  life.  So  the  opinion  is  expressed  with 
singular  unanimity  by  all  authors  that  these  diseases  pre-eminently  affect 
the  bloom  of  life. 

The  observation  that  typhlitis  has  so  often  been  found  to  arise  from 
disease  of  the  vermiform  process  has  led  to  a  closer  study  of  its  anatom- 
ical relations,  and  developed  the  fact  that  this  organ  is  subject  to  great 
variation  in  size,  shape,  and  situation. 

Normally,  the  appendix  vermiformis  arises  from  the  posterior  interior 
aspect  of  the  caecum  as  a  tube  of  the  diameter  of  a  goosequill  and  a 
length  of  three  to  six  inches,  with  a  general  direction  upward  and  inward 
behind  the  caecum.  It  is  commonly  provided  with  a  small  mesentery, 
which  retains  it  in  its  place.  Its  cavity  communicates  v/ith  the  cavity  of 
the  caecum  by  a  small  orifice  which  is  at  times  guarded  by  a  valvular  fold 
of  mucous  membrance,  while  its  free  closed  end  terminates  abruptly  in  a 
blunt  point.  It  is  commonly  found  filled  with  mucus  throughout  its 
entire  length.  The  existence  of  this  superfluous  structure,  which  is  found 
only  in  man  and  certain  of  the  higher  apes,  has  given  rise  to  much  spec- 
ulation among  the  anatomists  and  physiologists,  especially  of  the  teleo- 
logical  school,  as  to  its  possible  use.  It  is  now,  however,  the  generally 
acknowledged  opinion  that  the  appendix  vermiformis  is  a  relic  or  rudi- 
ment of  a  subsidiary  stomach  in  lower  forms  of  life.  The  head  of  the 
large  intestine,  which  forms  almost  an  additional  stomach  in  the  Gram- 
nivora,  and  is  three  times  the  length  of  the  whole  body  in  the  marsupial 
koala,  is  very  much  reduced  in  the  Carnivora,  whose  food  contains  but 
little  indigestible  matter,  and  is  greatly  reduced  in  the  Omnivora,  as  in 
man.  The  vermiform  appendix  is  the  shrivelled  remnant  of  the  great 
caecal  receptaculum  of  the  lower  animals.  In  the  orang  it  is  still  a  long 
convoluted  tube,  but  in  man  it  is  reduced,  as  stated,  to  the  size  of  a  quill 
three  or  four  inches  in  length,  and  is  often  entirely  absent. 

Kraussold,  who  complains  that  the  vermiform  process  has  hitherto 
received  only  step-motherly  treatment  at  the  hands  of  anatomists  and 
clinicians,  undertook  a  series  of  investigations  which  went  to  show  how 
often  and  what  extreme  anomalies  do  occur.  In  some  cases  the  appendix 
was  disposed  in  an  exactly  opposite  to  the  normal  direction,  its  blind  end 
being  turned  upward  along  the  ascending  colon.  In  one  case  it  was  found 
wound  about  the  ileum ;  in  another,  spirally  turned  at  its  end  and  lightly 
adherent  to  a  hernial  sac.  Sometimes  it  was  abnormally  long  or  short, 
open  or  closed  with  a  valve,  cylindrical,  saccular,  or  bulbed,  fixed  or  free, 
curved  or  bent  upon  itself  at  a  sharp  angle,  provided  with  a  short  mes- 
entery, and  sometimes,  as  stated,  it  was  entirely  absent. 

But  by  far  the  most  interesting  point  connected  with  this  organ  was 
the  frequency  with  which  it  was  found  the  seat  of  ulceration  or  stricture 
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from  cicatrization  some  where  in  its  course,  the  result  of  dysentery,  typhoid 
fever,  syphilis,  and  more  especially  of  tuberculosis.  Clinicians  who  have 
been  struck  with  the  frequency  with  which  typhlitis  has  occurred  in  tuber- 
culous subjects  find  in  this  discovery  a  satisfactory  explanation  of  this  very 
remarkable  coincidence. 

Normally,  the  vermiform  appendix  is  found  filled,  as  stated,  with  '<x 
tough  vitreous  mucus,  but  not  infrequently  masses  of  feces,  foreign  bodies, 
intestinal  worms,  etc.  find  their  way  into  it,  where  they  may  remain  innoc- 
uous or  may  excite  a  dangerous  inflammation.  This  fact,  in  connec- 
tion with  the  general  uselessness  or  superfluousness  of  this  structure,  has 
led  pathologists  to  characterize  the  vermiform  process  with  the  significant 
appellation  of  a  death-trap. 

Two  anatomical  factors  deserve  especial  emphasis  in  explanation  of  the 
frequent  origin  of  disease  in  the  vermiform  appendix.  One  is  the  exist- 
ence of  the  valvular  fold  of  mucous  membrane,  already  mentioned,  at  or 
near  the  orifice  of  the  tube  in  the  caecum,  the  clinical  importance  of  which 
was  first  pointed  out  by  Gerlach.  This  fold  is  most  marked  between  the 
ages  of  three  and  twelve,  and  when  pronounced  narrows  the  orifice  to 
one-half  or  one-third  of  the  whole  calibre  of  the  tube.  As  a  rule,  this 
fold,  and  the  consequent  diminution  in  the  size  of  the  orifice,  are  but 
little  marked  in  the  first  years  of  life  and  in  old  age,  which  accounts  for 
the  relative  infrequency  of  typhlitis  at  these  periods  of  life. 

The  second  mechanical  factor  is  the  deformity  caused  by  the  abnormal 
anatomical  position  of  the  organ,  either  as  a  congenital  defect  or  as  a 
pathological  change.  Matterstock  quotes  from  Ziingel,  who  observed  in 
59  cases  in  the  Hamburg  hospital  whole  or  partial  obliteration  30  times, 
catarrh  and  old  fecal  concretions  43  times,  abnormal  adhesions  12  times, 
and  tubercular  ulceration  (without  perforation)  11  times.  Toft  claims  as 
the  result  of  300  personal  investigations  that  every  third  person  between 
the  ages  of  twenty  and  seventy  showed  the  traces  of  present  or  past 
inflammation,  and  that  actual  ulceration  existed  in  5  per  cent,  of  all  bodies 
examined.  Kraussold  declares  that  this  percentage  is  rather  too  low  than 
too  high,  and  adds  that  among  his  patients — who  were,  it  should  be  stated, 
mostly  phthisical — it  was  remarkable  how  extraordinarily  often  the  whole 
vermiform  appendix  was  the  seat  of  an  encroaching  ulcer.  In  a  number 
of  cases  cicatrices  or  cicatricial  alterations  were  found  where  typhoid  fever 
or  dysentery  had  existed  in  the  previous  history. 

Attention  should  at  least  be  called  to  a  last  anatomical  factor  in  explana- 
tion of  the  frequency  of  ulceration  and  inflammation  of  this  structure,  in 
that  its  walls  are  so  sparsely  endowed  with  muscular  tissue  as  to  render  it 
unable  to  empty  itself  of  the  virus  or  germs  of  disease  which  enter  it 
from  the  comparatively  stagnant  reservoir,  the  caecum. 

Constipation  is  usually  invoked  as  a  cardinal  factor  in  the  genesis  of 
typhlitis  (typhlitis  stercoralis).  Speck  calls  attention  to  the  frequency 
of  the  disease  in  East  Siberia,  where  the  food,  mostly  vegetable,  contains 
a  large  amount  of  indigestible  residue.  But  that  this  condition  cannot 
sufficiently  account  for  the  disease  in  most  cases  is  proved  by  the  fact  that 
constipation  is  more  frequent  in  advanced  life  and  among  females,  in 
whom  typhlitis  with  its  associate  lesions  is  more  infrequent.  For  the 
same  reason  a  sedentary  mode  of  life  loses  force  as  an  argument  in  its 
production.     Perhaps  the  most  efficient  cause  of  the  condition  is  a  local 
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imresis  of  the  nuiscular  tissue  of  the  ca3cum  produced  by  the  irritation  of 
iutestiual  catarrh,  of  disease  virus,  of  a  fecal  concretion  or  a  foreign  body 
— an  irritation  which  may  induce  first  a  spiismodic  action,  and  subsequent- 
ly, as  a  result,  a  partial  paralysis  or  a  paresis.  The  same  condition  may 
be  brought  about  more  directly  by  the  presence  of  a  centre  of  irritation — 
viz.  by  reflex  inhibition  of  innervation.  Accumulation  and  impaction  of 
feces  must  then  necessarily  ensue,  and  it  is  highly  probable  that  this 
accumulation  occurs  in  this  way  as  a  result  more  frequently  than  as  a 
cause  of  the  condition.  For  the  symptoms  of  a  simple  accumulation  of 
feces  (coprostasis)  are  never  so  severe,  at  least  at  the  start,  as  to  mark  the 
onset  of  a  genuine  typhlitis.  Nor  is  there  anything  in  healthy  feces  to 
induce  the  signs  of  a  severe  blood-poisoning  which  so  commonly  announces 
the  adv^ent  or  course  of  typhlitis. 

Room  is  here  open  for  the  surmise  that  most  cases  of  typhlitis  piu*  et 
simple  are  due  to  the  presence  in  the  caecum  of  the  germs  or  virus  of  dis- 
ease taken  with  the  food  or  drink,  and  traversing  innocuously  the  whole 
length  of  the  alimentary  tract,  to  finally  bring  up  in  this  most  stagnant 
part  of  the  intestinal  canal. 

The  role  of  pure  mechanical  causes  cannot  be  ignored  or  underrated  in 
perityphlitis,  understanding  by  this  division  processes  which  commence 
in  the  vermiform  appendix.  For  it  is  the  rule  to  discover  in  the  vermi- 
form appendix  in  these  cases  either  fecal  concretions  or  foreign  bodies. 
Haeckel  and  Buhl  found  concretions  of  meconium  in  a  new-born  child, 
and  fecal  concretions,  intestinal  stones,  are  far  more  frequently  encoun- 
tered than  foreign  bodies.  In  146  accurately  observed  adult  cases  recorded 
by  Matterstock,  fecal  concretions  were  met  with  63  times,  foreign  bodies 
9  times,  while  in  the  other  cases  nothing  could  be  discovered ;  and  in  49 
cases  among  children,  fecal  concretions  were  discovered  27  times,  foreign 
bodies  3  times,  and  nothing  abnormal  in  the  remaining  cases.  Not  infre- 
quently a  small  foreign  body  acts  as  a  centre  of  crystallization  for  feces 
which  become  superimposed  in  successive  layers.  Hairs,  as  of  the  beard, 
sometimes  officiate  in  this  w^ay.  Among  other  foreign  bodies  met  with 
in  latal  cases  of  perforation,  independently  of  feces,  may  be  mentioned 
round- worms  (Faber),  cherry-stones  (Paterson),  needles  (Payne),  fish- 
bones (Ziingel),  gall-stones  (Hallete),  a  mass  of  ascarides  (Klebs),  buttons 
(Gerhardt),  etc.,  etc.  As  already  intimated,  supposed  foreign  bodies  are 
often  found  on  examination  to  be  nothing  else  than  intestinal  concretions. 
As  to  cherry-stones,  which  are  so  often  accused  of  producing  typhlitis, 
Biermer  and  Bossard  found  it  difficult  or  impossible  to  force  them  into 
the  vermiform  process. 

Morbid  Anatomy. — The  lesions  revealed  upon  the  post-mortem  table 
show  for  the  most  part  the  ordinary  picture  of  ])erforative  peritonitis,  which 
is  by  far  the  most  frequent  cause  of  death.  The  peritoneum  in  the  vicin- 
ity of  the  perforation  is  found  hyperjemic,  swollen,  necrosed,  covered  with 
flakes  of  soft  fibrin,  or  partially  agglutinated  to  contiguous  structiu'es. 
The  wall  of  the  bowel  is  very  nnich  thickened  by  catarrhal  swelling  of 
its  mucosa,  proliferation  of  its  submucous  tissue  in  more  chronic  cases, 
cedema  of  all  its  coats,  or  suppurative  processes.  Not  infrequently  the 
mucous  tissue  is  the  seat  of  extensive  ulceration  which  may  involve  other 
structures  of  the  gut  or  form  an  abscess,  even  as  large  as  a  man's  head, 
In  Its  immediate  vicinity.     The  abscess  may  remain  strictly  localized  or 
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may  wander  to  discharge  itself  into  the  ileum,  caecum,  duodenum,  and 
diaphragm  (Bamberger)  with  resultant  empyema  (Duddenhausen),  colon 
(Prudhomme),  bladder  (Bossard),  in  which  case  the  fecal  concretion 
became  the  nucleus  for  a  vesical  stone;  acetabulum  (Aubry),  inferior 
vena  cava  (Demaux),  or  peritoneal  cavity,  the  most  frequent  eventuality. 
Duddenhausen  saw  in  one  case  a  i)ylephlebitis  result,  Von  Buhl  a  pyle- 
phlebitis and  metastatic  liver  abscess,  which  condition,  Matterstock  says, 
is  noted  11  times  in  146  autopsies;  and  older  writers  speak  of  discharges 
into  the  pleural  sac,  into  the  lungs,  pericardium,  uterus,  vagina,  etc.  A 
curious  case  was  observed  by  Eichhorst  in  Frerichs^  clinic,  where  pus 
found  escape  through  the  umbilicus.  So  cases  of  burrowing  sinuses  with 
abscesses  at  distant  seats,  as  in  the  groin  or  lumbar  region,  fistulse  with 
continuous  discharge,  and  other  curiosities,  may  be  found  among  the 
records  by  the  curious. 

In  cases  of  more  acute  course  the  lesions  are  often  found  centred  about 
the  vermiform  appendix.  The  most  various  contortions,  adhesions,  or 
erosions  are  observed  in  this  structure.  Occasionally  a  constriction 
occludes  the  course  of  the  tube,  while  the  distal  end  is  dilated  into  a 
condition  of  hydrops.  It  may  be  found  perforated  in  one  or  in  several 
places.  The  cicatrices  or  agglutinations  of  old  attacks  may  be  encoun- 
tered; it  may  be  cut  in  two  or  three  pieces  (Matterstock),  or  have  been 
entirely  absorbed.  Kraussold  records  a  case  of  this  kind  in  a  colleague 
who  died  of  typhlitis.  Upon  the  post-mortem  table  no  trace  of  the  ver- 
miform appendix  could  be  encountered  except  a  dimple  on  the  mucous 
surface  of  the  caecum,  indicating  the  site  of  its  former  orifice. 

Symptomatology. — Typhlitis  announces  itself  in  two  ways — sud- 
denly and  insidiously.  In  adults  the  disease  begins  as  a  rule  with 
violent  signs;  in  children  there  is  often  a  prodromatous  stage  which 
may  last  for  days  or  for  months  before  a  positive  diagnosis  can  be  estab- 
lished. There  are  in  these  cases  anorexia  and  vomiting,  constipation  and 
diarrhoea,  colicky  pains,  mostly  concentrated  about  the  ileo-caecal  region. 
There  are  at  this  time  a  disinclination  to  stand  or  walk,  a  stooped  posture 
or  gait,  occasionally  a  light  icterus,  a  feeling  of  formication  or  paresis  in 
the  right  leg,  and  lastly  an  increased  resistance  or  a  palpable  tumor  in 
the  right  ileum. 

In  the  adult  the  disease  is  wont  to  begin  with  more  tempestuous  signs. 
Not  infrequently  it  is  ushered  in  with  a  well-marked  chill,  upon  which 
immediately  supervenes  a  sharp  pain  at  the  affected  region.  A  general 
collapse  of  strength  soon  follows,  with  fever,  thirst,  a  husky  voice,  a 
coated  tongue,  vomiting,  singultus^  and  an  expression  of  anxiety.  The 
impression  of  serious  illness  becomes  apparent  at  once.  The  case  early 
bears  the  aspect  of  a  grave  infectious  disease.  A  constant,  dull,  boring, 
gnawing,  or  lancinating  pain  in  the  right  iliac  region  first  excites  the 
suspicion  of  the  physician  as  to  the  real  nature  of  the  disease.  In  chil- 
dren the  })ain  is  sometimes  felt  first  in  the  epigastrium ;  in  three  cases 
mentioned  by  Biichner,  Herzfelder,  and  Traube  it  was  first  experienced 
in  the  left  ileum.  There  may  be  at  this  time  no  tumor,  but  there  is 
increased  rasistance  to  pressure  and  exquisite  tenderness  to  touch  in  the 
neighborhood  of  the  caecum.  The  whole  abdomen  is  more  or  less  tender, 
and  often  tumid.  If  there  should  be  also  gurgling  from  displacement 
of  gas,  doubt  is  excited  as  to  the  possible  existence  of  typhoid  fever. 
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In  the  course  of  a  few  days  the  tumor  takes  shape.  A  typhlitis  stcr- 
coralis  shows  a  distension  of  the  whole  ascending  colon,  a  sausage-shaped 
tumor,  smooth  or  nodulated,  along  the  entire  right  side  of  the  abdomen, 
with  increased  resistance  also  in  the  transverse  colon.  More  frequently 
in  typhlitis — and,  as  a  rule,  in  peri-  and  paratyphlitis — the  tumor  or 
tumefaction  is  more  localized  about  the  head  of  the  colon.  Frequently 
the  swelling  is  so  great  as  to  be  visible  as  a  protrusion  or  bulging  of  the 
affected  region.  Percussion  shows  dulness,  tanquam  femoris,  in  cases  of 
pure  typhlitis,  whereas  in  peri-,  and  more  especially  in  paratyphlitis,  there 
is  tympanites  on  light  and  dulness  only  on  deep  percussion.  Palpation 
or  palpatory  auscultation  occasionally,  though  very  rarely,  reveals  a  peri- 
toneal friction  sound  (Gerhardt). 

The  third  cardinal  symptom  of  the  disease  is  the  disturbance  of  diges- 
tion, which,  as  stated,  often  precedes  or  attends  the  first  manifestation  of 
the  pain  and  the  tumor.  Anorexia,  nausea,  and  vomiting — which  is  in 
the  last  stage  of  the  disease  often  substituted  by  singultus — present  them- 
selves as  occasional  or  constant  signs  of  the  disease.  Constipation  remains 
as  a  rule  throughout  the  whole  course  of  the  disease  with  an  obstinacy 
which  sometimes  excites  apprehension  of  an  intestinal  occlusion ;  or  the 
constipation  may  alternate  with  dian^hoea  or  dysenteric  phenomena,  more 
especially  in  the  earlier  stages.  The  tongue  is,  as  a  rule,  heavily  coated, 
or  in  typhoid  states  is  dry,  glazed,  or  fissured,  and  sordes  covers  the  teeth 
and  gums. 

Fever  is  not  a  necessary  factor  in  typhlitis,  but  when  present  distin- 
guishes itself  by  its  irregular  range.  The  pulse  is  usually  accelerated, 
full,  and  hard ;  the  skin  is  dry  and  harsh ;  the  urine  is  scanty  and  high- 
colored,  and  contains  "almost  without  exception  unusually  large  quanti- 
ties of  indican  "  (Eichhorst). 

Perforation,  when  it  occurs,  is  usually  recognized  at  once  by  the  signs 
of  more  or  less  immediate  collapse,  which  quickly  results  in  death. 

The  abdomen  becomes  suddenly  distended,  meteoric  over  its  entire  sur- 
face, the  normal  hepatic  dulness  giving  place  to  a  tympanitic  resonance. 

Not  infrequently  perforation  occurs  as  the  result  of  an  accident,  as  after 
a  push  or  blow  upon  the  abdomen  (Volz),  heavy  lifting  (Volperling),  rid- 
ing in  a  wagon  (Marsh),  after  dancing  (Cless),  mere  turning  of  the  body 
in  bed  (Langdon  Downs),  after  emesis  (Urban),  purgation  (Stokes),  enema 
(Melier),  etc.,  etc.  That  the  slightest  agitation  may  suffice  at  times  to 
break  down  the  last  barrier  of  serous  tissue  separating  the  intestinal  and 
peritoneal  cavity  is  shown  in  the  case  recorded  by  With,  where  fatal  per- 
forative peritonitis  occurred  after  a  fit  of  immoderate  laughter. 

Paratyphlitis  distinguishes  itself  from  the  other  forms  of  the  disease 
by  its  more  insidious  character.  There  is  also  in  paratyphlitis,  as  a  rule, 
less  disturbance  in  the  alimentary  canal.  The  csecum  in  paratyphlitis  is 
mostly  empty  or  is  filled  with  gas,  Avhose  presence  is  recognized  by  tym- 
panitic resonance  on  lighter  percussion.  On  the  other  hand,  paratyphlitis 
is  characterized  by  the  greater  frequency  of  pressure  signs  in  the  right 
lower  extremity.  If  the  subjacent  iliac  and  psoas  muscles  be  implicated, 
the  thigh  is  flexed  upon  the  leg  in  decubitus.  Various  parsesthesise,  for- 
mication, numbness,  pain,  and  veritable  paresis  are  exj^erienccd  in  the 
right  leg.  Dysuria,  retraction  of  the  testicle,  and  priapism  may  also 
occur  in  this  form  of   the  disease.     Or  pressure  upon  the  iliac  vein 
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induces  thrombosis,  witli  oedema,  milk  leg.  The  long-continued  ])roces3 
of  suppuration  in  paratyphlitis  leads  also  at  times  to  hectic  fever  or 
pyaemia,  with  slow  marasmus. 

In  all  cases  relapses  are  very  frequent,  as  repeated  occurrences  of  the 
disease  constitute  the  rule.  Eichhorst  records  the  case  of  a  court-officer 
who  suffiired  five  attacks  of  paratyphlitis  in  the  short  space  of  one  and  a 
half  years. 

Diagnosis. — The  recognition  of  the  disease  is  mostly  simple.  The 
])ain,  the  tumor,  and  the  disturbances  of  digestion  sufficiently,  and  for 
the  most  part  sufficiently  early,  distinguish  the  affi^ction. 

Simple  impaction  of  feces  is  differentiated  by  the  history  of  constipa- 
tion;  by  the  feel  of  the  hardened  feces,  which  form  an  elongated,  nodu- 
lated, sausage-shaped  tumor  along  the  entire  ascending  colon,  and  later  in 
shifting  along  the  transverse  colon  ;  by  the  comparatively  slight  tender- 
ness ;  and  by  the  entire  relief  which  follows  thorough  irrigation  of  the 
bowel. 

Cancer  may  be  eliminated  by  regard  of  the  age  of  the  patient,  the  slow 
development  and  course  of  the  sym])toms,  and  the  gradual  manifestation 
of  its  cachexia. 

Invagination  is  an  affection  for  the  most  part  of  early  childhood — is 
marked  by  the  sudden  appearance  of  violent  symptoms  of  disturbance 
of  digestion,  vomiting,  often  stercoraceous,  occlusion,  diarrhoea,  or  dysen- 
tery, with  straining  and  discharges  of  blood. 

Duration. — Typhlitis  and  its  complications  have  no  definite  duration. 
A  case  may  terminate  fatally  in  the  course  of  a  few  days  or  may  extend 
itself  over  months,  or  with  its  effects  over  years  or  for  life.  The  disease 
is,  as  a  rule,  much  shorter  in  childhood  than  in  adult  life.  According  to 
Matterstock,  nearly  one-half  (44  per  cent.)  of  children  succumb  to  the 
disease  within  the  first  three  days.  Wood  records  the  case  of  a  girl  aged 
ten  who  died  in  nine  hours.  The  average  duration  of  cases  of  typhlitis 
without  suppuration  ranges  from  fourteen  to  twenty-one  days.  The  early 
evacuation  of  inflammatory  products  by  aspiration  or  incision  may  cut 
the  disease  short  at  any  time,  or  exacerbations  and  remissions  may  mani- 
fest themselves  for  months  or  years — a  condition  especially  liable  to  occur 
when  burrowing  sinuses  or  fistulse  develop,  or  when  passive  encapsulated 
abscesses  are  aroused  into  activity  by  some  accident  or  indiscretion  on  the 
part  of  the  patient. 

Prognosis. — A  case  of  ty])hlitis  stercoralis  has  no  gravity,  and  should 
terminate  or  l^e  terminated  within  twenty-four  to  forty-eight  hours  afler 
its  recognition.  Neglected  or  unrecognized  cases,  however,  are  not  infre- 
quently fatal  from  the  circumscribed  or  more  especially  diffuse  peritonitis 
which  may  ensue. 

Typhlitis  independent  of  fecal  impaction  is  always  a  grave  affection, 
requiring  in  every  instance  a  very  guarded  prognosis. 

Every  form  of  typhlitis  is  more  fatal  in  childhood  than  in  adult  life, 
and  any  case  of  the  disease  may  present  grave  complications  or  assume  a 
dangerous  form  at  any  time.  The  grciiter  danger  of  childhood  lies  in  the 
greater  liability  to  peritonitis.  Most  subsequent  writers  confirm  this  state- 
ment, fii'st  made  by  Willard  Parker,  who  also  remarked  that  suppurative 
nrocesses,  abscess  formation,  is  more  common  in  the  adult.  The  mortal- 
ity of  j)erityphlitis  alone  in  childhood  is  70  per  cent.,  in  adult  life  30  per 
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cent.,  so  that  tlio  proportion  of  recoveries  is  exactly  the  reverse  of  these 
figures  at  the  different  j^eriods  of  life. 

The  general  adoption  of  the  opium  treatment  has,  however,  rendered 
the  prognosis  of  typhlitis  far  more  favorable — has,  in  fact,  reduced  the 
mortality  in  adult  life  from  80  per  cent.,  the  appalling  figures  of  the  older 
statistics  (Volz),  to  30  per  cent.,  the  ratio  of  modern  times. 

The  means  of  earlier  detection  and  readier  relief  of  accumulated  pus 
have  also  contributed  much  to  reduce  the  mortality  of  typhlitis.  In 
1872,  Bull  of  New  York  had  to  report  of  67  cases  of  perityphlitic  abscess 
collected  by  him,  mostly  treated  without  operation,  a  mortality  of  47|  per 
cent.,  while  ten  years  later  (1882)  Noyes  of  Providence  was  able  to  report 
of  100  cases  treated  by  operation  a  mortality  of  only  15  percent.  (Pepper'). 

The  development  of  fistulse  or  wandering  abscess,  the  occurrence  of 
pyaimia  and  peritonitis,  necessarily  aggravate  the  prognosis  of  a  simple 
case.  Perforation  is  fatal  of  necessity,  yet  cases  are  not  wanting  where 
recovery  has  occurred  even  after  this  grav^est  of  all  the  accidents  of  the 
disease.  Thus,  Patschkrowski  reports,  from  Frerichs'  clinic,  a  case  of 
recovery  after  perforation,  and  Pepper  mentions  the  results  of  an  autopsy 
made  upon  an  old  man  who  died  of  vesical  hemorrhage,  in  whom  he 
"  found  that  there  had,  at  some  unknown  previous  time,  been  perforation 
of  the  appendix." 

Prophylaxis. — The  prevention  of  typhlitis  has  reference  more  espe- 
cially to  cases  of  habitual  recurrence  of  the  disease  in  adults,  or  to  the 
earliest,  prodromatous,  stage  in  childhood.  The  slightest  manifestation 
of  pain  in  the  right  iliac  region  should  be  looked  u})on  with  suspicion  in 
these  cases,  and  absolute  rest  enjoined  at  once.  Since  in  childhood  per- 
foration has  occurred  in  insidious  cases  after  so  slight  an  irritation  as  a 
laxative  or  an  enema,  or  even  after  a  bath,  every  provocation  of  this  kind 
should  be  avoided.  Injunction  is  to  be  put  upon  all  solid  food  in  all 
cases  in  the  inception  as  well  as  throughout  the  course  of  the  affection, 
that  the  element  of  coprostasis  be  not  superadded  to  the  irritation  of  the 
disease.  Adults  subject  to  frequent  recurrences  or  relapses  will  thus 
avoid  also  the  development  or  aggravation  of  an  intestinal  catarrh,  which 
in  other  cases  of  trivial  import  may  become  dangerous  to  them.  Many 
cases  of  typhlitis  are  doubtless  aborted  at  the  start  by  the  observance  of 
absolute  rest  and  abstinence  from  food  or  rigid  diet  at  the  start. 

TuEATMENT. — Perhaps  no  disease  requires  such  careful  consideration 
of  its  cause  or  form,  inasmuch  as  the  different  varieties  call  for  entirely 
different  treatment.  A  typhlitis  stercorals,  for  instance,  requires  an 
exclusive  evacuant  treatment,  whereas  a  peri-  or  paratyphlitis  demands 
a  treatment  that  shall  put  the  bowels  at  rest. 

The  safest  and  most  effective  method  of  emptying  the  csecum  of  impacted 
feces  is  by  irrigation  of  the  bowels  by  means  of  the  funnel  syringe  devised 
by  Hegar.  The  ])atient  is  put  in  tlie  knee,  elbow,  or  chest  posture,  and 
warm  water — which  is  the  best  solvent  for  hardened  feces — is  allowed  to 
slowly  inundate  the  whole  tract  of  the  colon,  after  the  manner  and  with 
the  precautions  already  pointed  out  in  the  article  on  dysentery.  Feeble 
or  reduced  patients  should  be  supported  in  this  posture  until  as  much 
Water  as  possible  is  slowly  introduced.  As  a  rule,  a  single  thorough  irri- 
gation will  suffice,  or  one  or  several  additional  operations  may  be  required 

*  "Contribution  to  the  Clinical  Study  of  Typhlitis,  etc.,"  Trans.  Med.  Soc  Ptnna.,  18S3. 
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to  secure  the  desired  effect.  At  the  same  time,  brokeu  doses,  twenty 
grains,  of  sulphate  of  magnesia  may  be  administered  every  hour  or  two, 
not  so  much  for  the  purpose  of  exciting  additional  peristalsis  as  of  turn- 
ing water  into  the  intestinal  canal  from  above. 

The  other  varieties  of  the  affection  call  for  opium  at  the  start,  with  the 
double  view  of  preventing  the  irregular,  spasmodic,  or  tetanic  contraction 
of  the  muscular  coat  and  of  obviating  the  danger  of  peritonitis.  Opium 
is  not  contraindicated  in  these  cases,  even  if  the  element  of  fecal  impaction 
be  superadded,  as  all  clinicians  are  familiar  with  the  fact  that  the  bowels 
will  move  of  themselves  at  times  even  under  its  full  narcotic  effects. 

The  remedy  is  best  given  in  fluid  form,  as  in  the  tincture,  that  the 
dose  may  be  graduated  in  its  repetition  to  secure  its  full  effect  without 
danger.  When  a  quick  action  is  required,  morphia  hypodermically  may 
be  preferred ;  yet  it  is  to  be  remembered  that  opium  with  all  its  active 
principles  is  of  more  value  in  the  relief  of  peritonitis  than  morphia  alone. 
A  careful  watch  should  be  kept  upon  all  patients  treated  with  large  or 
frequently-repeated  doses  of  opium,  that  its  toxic  effects  be  avoided.  Not 
infrequently  symptoms  of  poisoning  have  supervened  after  a  sudden 
relief  of  pain,  necessitating  the  use  of  means  to  keep  the  patient  awake 
for  a  number  of  hours. 

Hot  embrocations,  or  poultices  applied  over  large  surfaces  of  the  aMo- 
men,  give  great  comfort  to  the  patient,  though  the  very  opposite  treat- 
ment of  an  ice-bag,  occasionally  shifted  or  suspended,  is  more  agreeable 
in  some  cases  in  the  inception  of  the  disease. 

So  soon  as  a  distinct  doughy  sensation  or  a  more  marked  fluctuation 
indicates  the  development  of  pus,  steps  should  be  undertaken  at  once  to 
secure  its  evacuation.  In  cases  of  doubt  it  is  best  to  make  a  tentative 
exploration  with  the  needle  of  the  aspirator,  a  large-sized  needle  being 
j)referred  on  account  of  the  liability  of  occlusion  with  tissue-shreds  or 
other  debris.  It  is  quite  surprising  how  rapidly  a  case  clears  up  at  tima'j 
after  the  evacuation  of  even  only  a  drachm  or  two  of  oedematous  fluid. 
More  frequently,  however,  the  aspiration  must  be  repeated  until  a  quan- 
tity of  pus  is  secured  and  the  abscess  completely  discharged. 

An  abscess  of  more  superficial  situation,  of  larger  size,  or  of  continuous 
formation  is  best  relieved  by  free  incision.  As  to  the  time  of  the  opera- 
tion, the  old  rule,  ubi  pus  ibi  incisio,  holds  good  here  as  elsewhere.  An 
early  evacuation  of  the  products  of  inflammation  prevents  the  supreme 
danger  of  perforative  peritonitis  or  the  formation  of  burrowing  sinuses, 
tistulae,  amyloid  degeneration,  and  marasmus. 

Indurated  tumors  are  sometimes  made  to  soften  under  the  long-contin- 
ued use  of  cataplasms,  and  chronic  thickenings  of  the  walls  of  the  intes- 
tine are  relieved  by  general  tonics,  mild  laxatives,  mineral  waters,  and 
gentle  frictions  with  iodiue  or  mercurial  ointments. 

Perforative  peritonitis  calls  for  opium  in  maximum  doses  as  a  means 
of  facilitating  possible  agglutinations  or  encapsulations,  and  a  forlorn 
hope  is  offered  in  an  early  laparotomy,  which  the  bolder  surgeons  are 
now  undertaking  in  the  equally  desperate  cases  of  perforation  by  gall-  or 
kidney-stones,  etc. 

Under  no  circumstances  should  a  patient  affected  with  typhlitis  l(3ave 
the  bed  until  the  last  trace  of  inflammation  has  subsided,  as  in  no  dis- 
ease is  there  greater  liability  to  recurrence  or  relapse. 


INTESTINAL  ULCER. 

By  JAMES  T.  WHITTAKER,  M.  D, 


Intestinal  ulcer,  Ulcus  iDtcstinorum  entero-helcosis  {iXx^oac^,  ulcer), 
represents  a  solution  of  continuity  in  the  wall  of  the  intestine,  affecting 
first,  as  a  rule,  its  mucous  coat.  Ulcer  of  the  intestine,  like  ulcer  of  the 
stomach,  its  occasional  congener  and  not  infrequent  associate,  is  the  expres- 
sion of  an  insult  or  injury  offered  to  the  intestinal  coat  in  its  inner  exposed 
surface,  or  of  a  necrobiosis  the  result  of  a  local  occlusion  in  the  general 
blood-supply.  Hence,  ulcer  of  the  intestine  may  be  a  purely  local  dis- 
ease, or  be  the  local  expression  of  a  general,  so-called  constitutional,  dis- 
ease. While  in  many  cases  the  lines  differentiating  these  conditions  may 
not  be  distinctly  drawn,  as  many  so-called  constitutional  conditions  (tuber- 
culosis, typhoid  fever,  etc.)  are  discovered  to  be — at  first,  at  least — local 
])rocesses,  the  toxic  ulcer  (arsenic,  mineral  acids)  may  be  taken  as  a  type 
of  the  local  process,  acting  from  within,  and  the  syphilitic  ulcer  as  the 
type  of  tlie  general  process,  acting  from  without.  At  the  same  time,  it 
must  be  recognized  of  syphilis  that  an  ulcer  may  result  from  the  dissolu- 
tion or  breaking  down  of  a  gummatous  mass  anywhere  in  the  course  of  the 
intestine,  or  may  be  the  effect  of  infection  by  extension  into  the  rectum 
of  syphilitic  })rocesscs  about  the  genital  organs,  or,  lastly,  of  direct 
introduction  of  the  disease  in  perverted  intercourse  (pederasty,  coitus 
heterotopicus). 

Ulcer  of  the  intestine  is  occasionally,  though  comparatively  very  rarely, 
observed  also  as  the  result  of  pressure  from  within  or  without.  Such  an 
ulcer  is  properly  considered  of  traumatic  or  mechanical  origin,  as  it  is 
induced  as  the  direct  effect  of  mechanical  irritation  or  arrest  of  blood- 
supply.  Thus,  dense  masses  of  inspissated  feces,  foreign  bodies,  indiges- 
tible residue  of  food,  may  fret  the  mucous  surface  into  a  condition  of 
hyperaemia,  and,  later,  absolute  ulceration.  Undue  retention,  as  behind 
a  cicatricial  contraction,  or  an  occlusion  from  whatever  cause  at  places 
where  the  intestinal  tube  normally  offers  resistance  (at  the  ileo-caecal 
valve,  sigmoid  flexure,  etc.),  may  lead  to  ulceration  in  the  same  way. 
Schonlein  has  called  attention  to  the  paralytic  condition  of  the  intestinal 
muscularis  in  age  as  a  predisposing  cause  of  mechanical  intestinal  ulcer  ; 
and  Virchow  has  noticed  the  same  condition  among  the  insane,  whose 
intense  preoccupation  leads  to  neglect  of  evacuation  of  the  bowels.  Cer- 
tain intestinal  parasites,  more  especially  ascarides,  are  admitted  as  occa- 
sional causes  of  ulceration,  and  more  superficial  solutions  of  continuity 
in  the  rectum  have  been  noticed  as  the  result  of  too  frequent  or  too 
careless  use  of  enemata. 
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Curling  was  the  first  to  csxll  attention  to  the  fact  that  extensive  bums 
of  the  skin  are  sometimes  followed  by  ulceration  of  the  intestines.  The 
ulcerative  process  is  almost  exclusively  confined  to  the  duodenum.  Various 
attempts  have  been  made  to  explain  the  intestinal  ulcer  consequent  upon 
burning  of  the  skin,  but  a  satisfactory  explanation  is  lacking  as  yet. 
Leube  suggests  an  inhibition  in  the  force  of  the  circulation  by  reason  of 
accumulation  of  waste  products  in  the  blood,  while  Billroth  believes  the 
ulcer  to  be  the  result  of  an  embolic  process.  Whatever  the  caivse,  the 
frequency  of  its  occui*rence  makes  it  more  than  a  mere  coincidence. 
According  to  Meyer,  it  is  observed  most  fre([uently  in  women,  and 
shows  its  first  symptoms  in  seven  to  fourteen  days  after  the  initial 
burn. 

Aside  from  toxic  and  traumatic  causes,  ulcer  of  the  intestine  occurs 
as  the  result  of  dysentery,  typhoid  fever,  and  tuberculosis — diseases  men- 
tioned in  the  order  of  frequency  in  the  production  of  intestinal  ulcer. 
The  ulcers  of  dysentery  in  the  large  intestine,  and  of  typhoid  fever  in 
the  small  intestine,  assume  such  prominence  in  these  affections — having 
even  been  erroneously  considered  at  one  time  as  the  cause  of  these  maladies 
— that  their  study  belongs  to  the  history  of  these  diseases.  The  ulcer 
of  tuberculosis  is  rather  an  accident  in  the  course  of  this  affection,  and 
is  now  recognized  as  the  occasional  result  of  direct  infection  by  the  inges- 
tion of  tuberculous  flesh,  or,  fiir  more  frequently,  of  the  deglutition  of 
tuberculous  sputum.  As  a  rule,  the  tuberculous  ulcer  shows  itself  late 
in  the  course  of  pulmonary  phthisis,  and  is  the  cause  of  the  obstinate 
and  colliquative  diarrhoea  which  speedily  exhausts  the  patient.  Yet  cases 
are  occasionally  met  in  which  numerous  or  extensive  ulcers  occur  in  the 
intestinal  canal  early  in  the  history  of  phthisis,  before  any  serious  damage 
has  been  inflicted  upon  the  lungs.  The  tuberculous  ulcer  affects,  and  for 
the  most  part  is  confined  to,  the  same  structures  which  form  the  seat  of 
disease  in  typhoid  fever — viz.  the  solitary  and  agminated  glands  of  the 
ileum.  When  the  bacilli  tuberculosis  are  conveyed  to  the  intestine  by 
means  of  the  lymph-  and  blood-supply  through  the  mesenteric  vessels,  the 
resulting  ulcer  takes  the  shape  of  the  vascular  arrangement;  that  is,  the 
long  axis  of  the  ulcer  is  at  right  angles  to  the  course  of  the  tube.  Thus, 
if  sufficiently  extensive,  the  ulcer  may  be  circular  or  form  a  girdle  or 
ring  entirely  around  the  tube.  With  the  tubercular  ulcer  or  ulcers  are 
usually  found  tubercular  nodules  or  plaques  in  the  serous  coat,  which  arc 
visible  to  the  naked  eye  as  opacities  or  milky  deposits  beneath  the  peri- 
toneal coat.  The  glands  of  the  mesentery  may  be  at  the  siime  time  so 
much  increased  in  size  as  to  form,  visible  or  palpable  tumors  in  the 
abdomen. 

The  frequency  with  which  tuberculosis  aflxicts  the  vermiform  appendix 
has  already  been  noticed  in  detail  in  the  etiology  of  perityphlitis. 

The  ulcer  of  the  intestine  which  is  the  result  of  a  ciitarrlial  process, 
80  called,  belongs  to  the  history  of  chronic  diarrhoea  and  dysentery. 

The  true  intestinal  ulcer,  per  se,  which  has  its  analogue  in  the  stomach 
as  the  gastric  ulcer,  ulcus  rotund um,  is  due  to  the  same  cause  as  in  the 
stomach — viz.  to  arrest  of  circulation  and  erosion  by  the  gastric  juice. 
It  is  a  well-established  fact  in  physiology  that  gastric  digestion  is  con- 
tinued— is,  indeed,  mainly  effected — in  the  small  intestine;  hence  it  is 
not  surprising  to  learn  that  an  arrest  of  circulation  in  the  small  intestine 
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is  attended  by  the  same  result.  The  fact  that  this  so-called  peptic  ulcer 
is  found  almost  exclusively  in  the  duodenum  speaks  most  emphatically 
for  this  origin  of  the  disease.  Arrest  of  the  circulation  iu  the  intestinal 
wall  may  be  due  to  embolus,  which,  according  to  the  observations  of 
Nothnagel  and  Parenski,  is  not  infrequently  found  in  the  branches  of  the 
duodenal  artery;  to  infarction,  the  condition  so  commonly  encountered  in 
pyaemia  and  septicaemia;  or  to  thrombotic  occlusion,  as  seen  in  amyloid 
degeneration — a  disease  process  which  selects  by  preference  the  vessels  of 
the  alimentary  canal,  along  with  those  of  the  kidney  and  spleen. 

The  duodenal  resembles  the  gastric  ulcer  in  form  as  well  as  origin.  It 
has  the  same  ap})earance,  in  its  recent  stage  at  least,  of  having  been  cut 
out  with  a  punch,  shows  no  inflammation,  induration,  or  thickening  about 
its  borders,  and  presents  the  same  funnel-shape  with  terraced  walls,  its 
apex  below  eccentrically  situated,  as  a  rule  corresponding  to  the  situation 
of  the  artery.  It  is  most  frequently  found  in  the  upper  horizontal  por- 
tion of  the  duodenum,  but  is  occasionally,  though  rarely,  seen  in  the 
descending  ])ortion.  In  the  further  course  of  the  duodenum  the  gastric 
juice  becomes  gradually  neutralized,  so  that  ulcers  situated  below  tlic 
orifice  of  the  gall-ducts  are  very  great  exceptions.  In  Krauss'  collection 
of  47  cases  but  2  were  found  in  the  lower  sections  of  the  duodenum. 
The  intestinal  like  the  gastric  ulcer  is  usually  found  single  or  alone,  but 
occasionally  two,  three,  or  even  four  ulcers  are  encountered.  According 
to  the  tables  of  Morot,  a  single  ulcer  is  found  in  81.8  per  cent,  of  cases, 
two  in  9.2  per  cent.,  and  three  and  four  in  4.5  per  cent.  each. 

Duodenal  like  gastric  ulcers  are  attended  with  the  liability  to  hemor- 
rhage and  perforation  in  equal  if  not  greater  degree.  There  is  also  the 
same  tendency  to  implication  of  contiguous  structures.  Stich  records  a 
case  of  perforation  of  the  aorta ;  Eichenhorst  mentions  the  formation  of 
abnormal  communication  with  the  gall-bladder ;  and  Frerichs,  a  throm- 
bosis of  the  vena  porta  in  consequence  of  duodenal  ulcer.  Lastly,  the 
process  of  cicatrization  may  be  followed  by  the  same  disasters  as  occur 
in  pyloric  ulcers  in  consequence  of  contraction  and  constriction.  Thus, 
the  orifices  of  the  pancreatic  or  clioledochus  ducts  may  be  narrowed  or 
completely  closed,  or  the  whole  lumen  of  the  duodenum  obliterated,  with 
consecutive  dilatation  of  the  stomach  and  oesophagus,  as  in  the  case  nar- 
rated by  Biermer.  A  very  nice  question  iu  differential  diagnosis  as 
between  pyloric  carcinoma  and  pyloric  or  duodenal  ulcer  is  sometimes 
raised  in  this  way.  In  the  vast  majority  of  cases  it  is  safe,  even  in  the 
absence  of  a  palpable  tumor  and  Avithout  regard  to  the  age  of  the  patient, 
to  decide  this  question  in  favor  of  carcinoma.  Cases  of  complete  occlu- 
sion constitute  the  rule  in  carcinoma,  and  the  very  great  exception  in 
ulcer. 

It  remains  to  be  said  that  duodenal  is  much  more  rare  than  gastric 
ulcer,  in  the  ratio  of  1  to  30,  and  that,  unlike  gastric  ulcer,  it  chiefly 
affects  males.  According  to  the  statistics  of  Krauss,  already  cited,  the 
ratio  of  males  to  females  is  9  to  1,  and  according  to  Trier  the  ratio  is  5  to 
1.  It  occurs  in  greatest  frequency  between  the  ages  of  thirty  to  forty 
diminishing  in  frequency  with  advancing  age. 

Sympto:matology. — Ulcer  of  the  intestines  announces  itself  by  symp- 
toms whik  h  are,  as  a  rule,  much  more  vague  and  indefinite  than  the  same 
process  in  the  stomach.     In  a  certain  percentage  of  cases  the  symptoms 
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may  be  entirely  lateut,  and  the  cause  o£  a  sudden  death  be  revealed  only 
on  tiie  post-mortem  table.    In  less  severe  cases  the  entire  symptomatology 
.  of  intestinal  ulcer  is  grouped  under  the  term  dyspepsia,  no  characteristic 
phenomena  being  manifest  throughout  the  course  of  the  disease. 

On  the  other  hand,  a  very  small  ulcer  may  give  rise  to  the  most  dan- 
gerous symptoms — hemorrhage  and  perforative  peritonitis,  which  may  be 
even  fatal  in  the  course  of  a  few  days  or  hours. 

Among  the  symptoms  that  appear  with  prominence  in  the  course  of  the 
disease  is  pain.  Although  cases  are  abundantly  on  record  marked  by  the 
entire  absence  of  pain,  and  although  pain  is  by  no  means  so  universally 
present  as  in  gastric  ulcer,  it  occurs  in  the  great  majority  of  cases  of  ulcer 
of  the  intestine.  The  pain  of  intestinal  ulcer  distinguishes  itself  from 
gastric  ulcer  by  being  more  independent  of  the  character  of  the  food  or 
the  time  of  taking  it.  For  the  most  part,  it  occurs  in  attacks  of  colic, 
which  arc  characterized  at  times  by  tlieir  extreme  severity,  long  duration, 
and  obstinacy  to  every  means  of  relief.  These  attacks  occur  in  paroxysms 
with  complete  or  only  incomplete  remissions,  and  are  ascribed,  as  in  gastric 
ulcer,  to  the  erosive  action  of  the  gastric  juice  ui)on  exposed  nerve-fibres, 
the  intervals  of  relief  corresponding  to  the  periods  of  exhaustion  of  the 
nerve-centres.  At  the  same  time,  in  exceptional  cases,  a  long-continued 
localized  tenderness  to  pressure  may  indicate  the  seat  of  the  disease. 

Palpation  may  elicit,  besides  tenderness,  points  or  regions  of  induration 
or  intumescence.  Such  a  condition  is  more  especially  encountered  in  cases 
of  tuberculous  diseiise,  the  so-called  scrofula  of  the  intestine  or  the  tabes 
mesenterica  of  childhood.  More  localized  enlargements  are  occasionally 
to  be  felt  in  the  vicinity  of  the  duodenal  or  other  intestinal  ulcer  in  con- 
sequence of  circumscribed  peritonitis,  with  its  resultant  agglutinations 
and  adhesions.  In  this  connection  caution  must  be  exercised  not  to 
confound  masses  of  impacted  feces  with  tumefactions.  The  history  of 
constipation  or  the  administration  of  a  light  laxative  will  generally  suf- 
fice to  remove  this  source  of  error. 

Anorexia  is  a  symptom  of  intestinal  ulcer  as  a  rule.  The  loss  of  appe- 
tite may  amount  to  a  comj)lete  aversion  to  all  food  or  only  to  the  more 
fatty  articles  of  diet.  A  curious  exception  to  this  rule  is  not  infrequently 
seen  in  the  unappeasable  hunger  of  children  the  victims  of  tuberculous 
ulceration.  The  contrast  offered  in  the  extreme  emaciation  of  these 
patients  has  been  made  the  subject  of  frequent  comment. 

Witli  this  loss  or  perversion  of  a2)petite  and  defective  digestion  of  the 
food,  the  general  condition  soon  begins  to  fail.  Though  cases  are  occa- 
sionally met  in  which  a  bien-6tre  has  been  maintained  for  years,  or  a  con- 
dition of  obesity  has  been  retained,  these  cases  form  the  exception  in  the 
history  of  intestinal  ulcer.  More  or  less  emaciation  gradually  develops 
as  a  rule,  and  a  reduction  of  the  general  strength  that  is  out  of  all  pro- 
portion in  its  degree  to  the  loss  of  flesh.  At  the  same  time  the  mental 
condition  of  the  patient  suffers  a  degradation  to  the  level  of  the  sufferer 
with  chronic  dyspepsia. 

The  disturbances  of  digestion  which  occur  in  intestinal  ulcer  present 
many  varieties  in  degree  and  kind.  Some  patients  show  none  or  but  few 
of  the  signs,  while  others  run  the  gamut,  so  to  sj)eak,  in  the  semeiology 
of  dyspepsia.  Heartburn,  eructations,  pyrosis,  borborvgmi,  flatulence, 
gastralgias,  j^seudo-augiuas,  nausea,  and  vomiting,  the  familiar  phcnom- 
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ena  of  gastric  or  intestinal  catarrh^  attend  at  some  time  or  other  in  the 
course  of  the  disease  most  of  the  cases  of  intestinal  ulcer. 

The  condition  of  the  discharges  demands  notice  in  detail,  more  espe- 
cially as  abnormalities  in  the  evacuations  belong  among  the  few  of  the 
more  constant  symptoms  of  the  disease. 

Diarrhoea  is  the  rule  in  intestinal  ulcer.  The  discharges  consist  at 
fii-st  of  the  undigested  food  and  the  digestive  juices,  which  have  been 
hurried  along  the  alimentary  canal  and  prematurely  evacuated  on  account 
of  the  increase  of  peristalsis  caused  by  the  irritation  in  the  upper  part 
of  its  tract.  The  arrest  of  the  digestive  process  leads  to  early  decompo- 
sition of  the  ingested  matters,  and  thus  imparts  to  the  discharges  an 
exceedingly  offensive  odor.  While,  in  exceptional  cases,  constipation 
may  be  present,  or  even  obstipation  of  the  bowels,  the  discharges  are 
usually  so  abundant  as  to  constitute  a  diarrhoea,  which  in  some  cases  is 
so  frequent  or  profuse  as  to  become  colliquative  and  speedily  exhaust  the 
strength  of  the  patient. 

An  ulceration  situated  in  the  colon  or  rectum  would  furnish  the  dis- 
charges characteristic  of  dysentery,  already  described  in  detail,  while  the 
same  process  in  the  ileum  would  show  the  evacuations  characteristic  of 
typhoid  fever  or  tuberculosis. 

The  most  characteristic  ingredient  of  the  true  duodenal  ulcer  is  blood. 
As  stated  in  the  article  on  Hemorkhage  of  the  Bowels,  ulcer  of  the 
intestine  constitutes  the  most  frequent  source  of  this  accident,  which 
is  sometimes  so  grave  as  to  destroy  life  in  the  course  of  a  few  days  or 
hours.  The  blood  from  an  intestinal  ulcer  may  be  evacuated  both  by 
the  mouth  and  the  anus,  or  may  be  retained  in  the  alimentary  canal  and 
not  appear  at  all.  Such  cases  constitute  the  condition  known  and  described 
under  the  heading  of  occult  or  concealed  hemorrhage,  which  is  recognized 
by  the  rapid  general  colla])se  of  the  patient.  When  the  blood  issues  from 
a  duodenal  ulcer,  it  is  intimately  commingled  with  the  contents  of  the 
alimentary  canal.  The  discharges  in  such  cases  are  usually  black,  tarry, 
and  more  or  less  fluid;  whereas  blood  from  the  colon  or  rectum  still  pre- 
serves its  fresh  red  color  and  is  discharged  separate  from  the  feces  or  sim- 
})ly  coats  its  exterior.  Occasionally  cases  are  met  where  the  blood  coagu- 
lates in  the  interior  of  the  intestinal  canal,  to  form  a  cast  of  its  lumen  or 
to  accumulate  in  great  mass  in  the  sigmoid  flexure  or  rectum.  In  one 
case  in  the  experience  of  the  author  such  an  accumulation  was  the  cause 
of  a  very  severe  tenesmus,  which  was  only  relieved  by  the  digital  evacu- 
ation of  large  masses  of  inspissated,  coagulated  blood. 

The  presence  of  pus  would  indicate  lesion  of  the  colon,  as  typically 
shown  in  dysentery,  as  suppuration,  at  least  with  auy  visible  products, 
does  not  occur  in  ulcer  of  the  duodenum. 

Duration. — Ulcer  of  the  intestine  has  no  definite  duration.  As  in 
tlie  case  of  its  prototype,  gastric  ulcer,  it  may  speedily  be  covered  with 
cicatricial  tissue  and  never  appear  again  in  the  course  of  a  long  life.  But 
such  a  course  is  as  unusual  as  in  gastric  ulcer.  Frequent  recurrence  con- 
stitutes the  rule  in  intestinal  ulcer,  or  a  partial  recovery  with  frequent 
relapses,  as  in  the  course  of  ulcer  of  the  stomach.  So  ulcer  of  the  intes- 
tine is  not  infrequently  a  lifetime  malady,  with  exacerbations  and  remis- 
sions dependent  largely  u})on  tlie  ])rudence  or  imprudence  of  the  patient 
with  regnrd  to  diet.     It  need  hardly  bt^  stated  that  ulcer  of  the  intestine 
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may  terminate  fatally  even  iu  the  course  of  a  few  days  from  hemorrhage, 
circumscribed  and  later  diffuse  peritonitis,  or  may  drag  out  a  slow  length 
of  years,  to  finally  destroy  the  patient  with  the  general  symptoms  of  inan- 
ition, hydrops,  and  marasmus. 

Diagnosis. — From  what  has  Ixien  already  stated,  it  is  seen  that  ulcer 
of  the  intestine  is  often  entirely  overlookeil  or  may  be  readily  confounded 
with  other  maladies  of  the  digestive  tract.  Cases  of  traumatic  or  toxic 
origin  are  generally  readily  recognized  by  the  history  of  the  j)atient,  and 
tuberculosis  reveals  itself  by  the  youth  of  the  individual,  the  existence 
of  the  disease  elsewhere,  the  gradual  emaciation,  the  premature  senes- 
cence— in  short,  the  general  signs  of  the  phthisical  habitus,  the  meteoT- 
ism,  and  perhaps  the  presence  of  nodular  enlargements  of  the  mesenteric 
glands. 

The  most  characteristic  symptom  of  the  peptic  ulcer  is,  as  has  been 
stated,  hemorrhage.  But  hemorrhage  is  present  in  only  the  minority 
of  cases,  is,  as  a  rule,  occasional  and  transitory,  and  is  at  all  times  diffi- 
cult of  differentiation  as  to  its  source.  Blood  from  a  gastric  ulcer  may 
also  be  voided  per  rectum  as  well  as  ])er  os,  and  the  blood  from  a  duo- 
denal ulcer  after  regurgitation  may  be  wholly  discliarged  by  vomiting. 
The  absence  of  vomiting  and  the  presence — more  especially  the  persist- 
ence— of  tarry  evacuations  from  the  bowels  would  spwik  for  ulcer  of  the 
intestine.  Dilatation  of  the  duodenum,  a  condition  of  ectasia,  closure  of 
the  bile-duct  with  consecutive  jaundice,  or  the  presence  of  fatty  stools 
from  occlusion  of  the  pancreatic  duct  (a  sign  not  now  regarded  of  the 
same  value  as  in  the  days  of  Bright),  would  also  declare  in  favor  of  ulcer 
in  the  duodenum. 

As  between  intestinal  ulcer  and  catarrh  or  intestinal  ulcer  and  carci- 
noma, precisely  the  same  rules  would  hold  as  in  the  case  of  the  stomach. 
A  simple  enteralgia  would  be  recognized  by  its  more  frequent  occurrence 
among  females  or  individuals  of  neurotic  temperament;  by  its  connection 
with  faults  of  diet,  malaria,  or  exposure  to  cold ;  by  the  absence  of  hem- 
orrhage, diarrhoea,  or  peritonitis. 

Prognosis. — Too  much  caution  cannot  be  exercised  in  the  prognosis 
of  ulcer  of  the  intestine;  for  even  in  the  cases  which  run  a  perfectly 
mild  course  the  gravest,  even  fatal,  accidents  are  liable  to  occur.  The 
danger  of  perforation  in  cases  of  typhoid  fever  from  a  single  or  from  one 
of  the  few  ulcers  that  may  be  present  imparts  one  of  the  chief  elements 
of  gravity  to  this  disease ;  and  the  same  catastrophe  may  occur  at  any 
time  in  dysentery  or  tuberculosis.  The  duodenal  ulcer  may  likewise 
have  a  sudden  gravity  imparted  to  a  mild  case  by  a  co})ious  hemorrhage 
or  a  peritonitis,  and,  even  though  the  patient  escape  all  possible  compli- 
cations, to  recover  with  the  surface  of  the  ulcer  healed  so  that  the  loss 
of  substance  is  filled  in  with  firm  cicatricial  tissue,  the  danger  of  con- 
traction or  stenosis  still  remains.  .  The  ulwrs  of  dysentery  in  the  colon 
and  of  syphilis  iu  the  rectum  are  espec^ially  liable  to  be  followed  by 
deformities  of  this  kind,  while  the  tuberculous  ulcer  in  the  ileum  not 
infrequently  results  in  a  more  or  less  comj)lete  stenosis.  The  ulcer  of 
ty])hoid  fever  in  its  cicatrization  almost  never  reduces  the  size  of  the 
intestinal  canal. 

Treatment. — The  most  valuable  therapeutic  means  of  relieving  tlio 
pain  and  obviating  the  dangers  of  ulcer  of  the   intestine  consist  in  the 
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regulation  of  the  diet.  The  food  should  be  light,  easily  digestible,  and 
during  the  acute  stage  of  the  disease  as  nearly  fluid  in  its  consiste^icy  as 
may  be.  Milk  would  be  the  staple  article  of  diet  in  all  cases  were  it  not 
for  the  fact  that  in  some  cases  constipation  attends  its  too  exclusive  use. 
The  various  soups,  without  solids,  broths,  preparations  of  starch  (sago, 
arrowroot,  tapioca,  etc.),  may  sufficiently  nourish  the  patient  until  the 
healing  process  shall  have  commenced.  Raw  beef,  chopped  up  and  made 
into  an  emulsion,  is  perhaps  the  most  nutritious  and  least  injurious 
of  any  kind  of  food.  Bread,  potatoes  and  other  vegetables  should  be 
rided  out  altogether,  because  of  their  liability  to  produce  masses  of  feces 
whose  inspissatiou  may  do  mechanical  damage  to  ulcers  in  process  of 
cicatrization. 

Where  there  is  failure  in  the  general  strength  early  resort  should  be 
had  to  alcohol,  whicli  may  be  administered  in  the  form  of  red  wine  (in 
preference  to  white,  because  of  the  tannin  it  contains),  wine-whey,  or,  in 
more  serious  prostration,  of  sherry  wine,  milk  punch,  egg-nog  made  with 
good  whiskey  or  brandy. 

In  the  worst  cases,  where  all  food  irritates,  feeding  by  the  mouth  may 
be  abandoned  altogether  for  a  time,  and  the  strength  of  the  patient  sus- 
tained by  nutritive  enemata  of  beef  or  pancreatic  emulsion. 

The  diarrha3a  should  be  controlled  rather  than  entirely  checked,  for 
fear  of  the  greater  evil  of  constipation.  A  little  bismuth  Avith  bicarbon- 
ate of  sodium  or  oxide  of  zinc  may  suffice  for  the  milder  cases,  while  in 
the  more  aggravated  cases  resort  nuist  be  had  sooner  or  later  to  opium. 

Constipation  is  best  relieved  by  careful  injections  of  warm  water  or  by 
the  administration  of  the  lighter  laxatives — mineral  waters,  Seidlitz  pow- 
ders, citrate  of  magnesia,  castor  oil,  etc. 

Vomiting  is  combated  by  ice,  soda-water,  champagne,  cherry-laurel 
water,  and  in  graver  cases  morphia  hypodermically. 

Pain  may  be  relieved  by  applications  of  hot  water,  cataplasms,  injec- 
tions of  hot  water,  and,  when  necessary,  by  morphia  w4th  or  without 
belladonna. 

Hemorrhage  is  checked  by  ice  internally  and  externally,  turpentine, 
ergot  or  preferably  ergotin  by  hypodermic  injection,  and  opium. 

Peritonitis,  more  especially  perforative  peritonitis,  calls  imperatively  for 
the  liberal  use  of  opium. 

Patients  the  victims  of  intestinal  ulcer  must  maintain  a  guarded  diet 
for  months,  often  for  yeai's,  after  all  signs  of  the  disease  have  disap- 
peared as  the  best  prophylaxis  against  recurrence.  Constant  vigilance 
is  also  required  to  avoid  constipation,  and  the  greatest  temperance  exer- 
cised with  regard  to  the  use  of  alcohol.  The  author  has  at  the  present 
time  a  patient  under  treatment  who  presents  all  the  symptoms  of  duo- 
denal ulcer,  including  hemorrhage,  with  every  indulgence  in  strong 
drink,  and  in  whom  all  symptoms  disappear  under  entire  abstention. 
Sometimes  a  course  of  mineral  waters,  a  sea-voyage,  or  other  change  of 
life  or  scene  constitutes  the  best  means  of  avoiding  frequent  relapse. 

It  need  hardly  be  said  that  an  ulcer  in  the  rectum,  which  is  readily 
recognized  by  its  attending  tenesmus,  calls  for  local  treatment ;  and  it  is 
equally  plain  that  tuberculosis  or  syphilis  requires  appropriate  internal 
means  of  relief. 


HEMORRHAGE  OF  THE  BOWELS. 

By  JAMES  T.  WHITTAKER,  M.  D. 


General  Remarks. — Hcmorrhaoje  of  the  bowels  occurs  in  botli 
sexes,  though  more  frequently  in  the  male,  and  at  all  ages,  though 
more  frequently  at  the  middle  period  of  life.  In  the  infant  a  form 
of  it  is  sometimes  considered  as  a  distinct  affection  under  the  head  of 
melaena  neonatorum,  and  in  age  it  sometimes  shows  itself  as  a  distinct 
sign  of  a  disease  characteristic  of  age — namely,  cancer.  According  to 
the  tables  of  Bamberger,  it  is  caused  in  the  order  of  frequency  by  dys- 
entery, typhus  fever,  cancer  (of  the  colon),  mechanical  injur^^,  poisons 
and  foreign  bodies,  ulceration  (tubercular,  follicular),  the  round  ulcer  of 
the  duodenum,  and  aneurism;  last  and  least  frequent  is  the  so-called 
vicarious  hemorrhage. 

Etiology. — Hemorrhage  from  the  intestinal  canal  arises  from  (1) 
anomalies  in  the  contents  of  the  bowel ;  (2)  disease  of  the  wall  of  the 
bowel ;  and  (3)  from  general  diseases. 

(1)  The  inspissation  of  the  natural  contents  of  the  bowel  during  long- 
standing or  habitual  constipation  may  convert  the  feces  into  dense  masses 
which  irritate  and  scratch  the  mucous  membrane,  and  thus  induce  hem- 
orrhage directly  by  simple  solution  of  continuity,  or  indirectly  as  the 
result  of  extreme  hyperremia.  Such  hemorrhage  is  nearly  always  slight, 
streaking  or  coating  the  surface  of  the  scybalous  mass  or  being  extruded 
from  the  anus  as  a  small  deposit  of  blood  during  the  last  act  of  defeca- 
tion ;  in  which  latter  case  it  is  found  mostly  associated  with  hemorrhoids 
or  fissure  of  the  anus — conditions  which  require  separate  description. 
Independent  of  these  conditions,  the  hemorrhage  nearly  always  has  hfi 
origin  in  the  lowest  regions  of  the  large  intestine,  where  condensation  of 
the  feces  is  naturally  greatest. 

Foreign  bo<^lies  in  the  intestinal  cimal  descended  from  the  stomach  may 
also  be  tne  cause  of  hemorrhage  in  the  same  way.  Thus,  stones  of  fruit'^, 
bones  of  fish,  fragments  of  oyster-shell,  or  other  substances  in  no  way 
connected  with  aliments  (false  teeth,  buttons,  pins  and  needles,  etc.),  may 
be  swallowed  accidentally  or  purposely  (as  by  children  or  the  insane)  to 
produce  intestinal  hemorrhage.  Drastic  cathartics  (podophyllin,  gamboge, 
etc.)  and  poisons  (arsenic,  mineral  acids)  occasionally  act  in  the  same  way. 
Thus,  Tardieu  reports^  the  case  of  a  servant  to  whom  was  administered 
by  a  homoeopath  veratrin  with  coffee,  with  fatal  effect  in  six  days.  At 
the  autopsy,  made  by  Amussat  and  Reymond,  the  stomach  and  smalJ 
*  Annates  d^HyrjiHe,  July,  1854. 
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iiitcstlue  were  found  filled  with  a  dark-brown  or  black  bloody  fluid,  bnt 
there  was  no  trace  of  perforation,  ulceration,  or  organic  disease. 

Under  this  head  mention  should  be  made  also  of  certain  parasites 
whose  habitat  is  the  intestinal  canal,  the  walls  of  whicli  they  perforate. 
Two  varieties,  the  Anchylostoma  duodenale  and  the  Distoma  hepaticum, 
are  frequent  causes  of  hemorrhage,  the  former  from  tlie  duodenum  and 
jejunum,  the  latter  from  the  rectum,  in  hot  climates,  more  especially  in 
India  and  Egypt. 

(2)  Anomalies  in  the  intestinal  walls  produce  hemorrhage  as  the  result 
of  intense  hypersemia  (per  diapedesin)  or  of  actual  loss  of  substance  (per 
rhexin).  Copious,  even  fatal,  hemorrhage  has  thus  ensued  from  dysen- 
teric and  typhoid  proces.ses  (and  even  without  discoverable  cause)  where 
no  ulceration  or  loss  of  substance  could  be  discovered  on  autopsy ;  and 
this  accident  is  so  frequent  as  the  result  of  ulceration  in  the  diseases  men- 
tioned as  to  constitute  a  characteristic  sign  or  complication.  It  must  be 
said,  however,  that  cases  of  alarming  or  fatal  hemorrhage  without  a])pa- 
rent  cause  during  life  or  lesion  after  death  were  more  frequently  reported 
in  the  literature  of  the  times  preceding  our  more  accurate  knowledge  of 
pathology  and  pathogeny.  Few  clinicians  or  pathologists  would  now  be 
content  with  reports  made  without  full  knowledge  of  the  history  of  tlie 
case  or  microscopic  examination  of  the  intestinal  walls.  Thus,  the  report 
to  the  Society  Medicale  d'Emulation,  April  2,  1834,  by  Dubois  of  a  young 
man  who  quickly  died  of  intestinal  hemorrhage  live  days  after  a  severe 
headache,  and  on  the  same  occasion  by  Guillemot  of  several  similar  cases, 
would  awaken  the  suspicion  of  masked  ty])hoid  fever;  and  the  case  of  an 
old  man  aged  seventy- four  who  died  of  intestinal  hemorrhage  after  four 
days'  diarrhoea,  reported  by  Husson,^  would  call  for  a  close  examination 
of  the  vessels  in  the  intestinal  walls.  In  fact,  Bricheteau,  who  reported 
a  case  from  the  Hc)pital  Neckar,  was  able  on  autopsy  to  discover  a  rup- 
ture in  a  small  artery  of  the  intestines. 

Embolic  processes  leading  to  the  formation  of  ulceration  (by  predilec- 
tion in  the  duodenum)  are  often  attended  with  intestinal  hemorrhage, 
w^hich  would  be  more  constantly  present  were  it  not  for  the  fact  that,  as 
in  the  stomach,  the  speedy  establishment  of  collateral  circulation  prevents 
the  consequences  of  complete  infarction. 

Besides  dysentery  and  typhoid  fever,  tuberculosis  and  syphilis  are  occa- 
sional causes  of  ulceration  and  necrosis  of  the  intestinal  walls  which  may 
be  attended  with  hemorrhage.  Cancer  of  the  intestine  most  frequently 
affects  the  rectum,  but  wherever  situated  may  show  hemorrhage  as  one  of 
its  signs. 

The  local  hyperplasia  of  the  mucous  tissue  which  constitutes  a  polypus 
— and  which  in  children,  in  whom  it  most  frequently  occurs,  is  mostly  situ- 
aated  in  the  rectum — is  suspected  to  exist  or  is  recognized  by  the  frequent 
discharge  of  blood  from  the  bowels.  A  far  more  grave  affection  of  the 
intestinal  walls,  likewise  most  frequent  in  childhood,  is  the  peculiar  dislo- 
cation known  as  intussusception  or  invagination.  This  condition  is  so 
commonly  attended  with  distressing  evacuations  of  blood  and  mucus  as 
to  simulate  dysentery.  The  strangulation  of  the  intussuscepted  mesen- 
tery with  its  vessels  easily  accounts  for  the  hemorrhage  in  such  cases. 

A  more  extensive  compression  is  exercised  at  times  by  tumors  in  the 
*  Proceedingfi  of  the  Anatm%tcal  Society  at  Paris,  1835. 
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abdomiDal  cavity,  as  by  pregnancy,  ovarian  growths,  etc.,  occlusions  in 
the  course  of  the  portal  system  (cirrhosis  hepatis),  interference  with  the 
general  circulation,  as  in  diseases  of  the  heart  or  lungs,  with  intestinal 
hemorrhage  as  a  consequence. 

Diseases  of  the  blood-vessels  themselves,  as  amyloid  degeneration, 
aneurism,  should  not  be  omitted  from  the  list  of  factors  possibly  produc- 
tive of  this  result. 

(3)  The  general  diseases  attended  with  hemorrhage  from  the  bowel  are 
characterized  for  the  most  part  by  more  or  less  general  disintegration  or 
dissolution  of  the  blood,  with  the  manifestation  of  hemorrhage  in  various 
parts  of  the  body — kidneys,  uterus,  subcutaneous  tissue,  etc. ;  the  enteror- 
rhagia  being  an  accidental  localization,  so  to  s]>eak,  of  the  effusion.  The 
most  prolific  causes  of  this  disorganization  are  the  micro-organisms  which 
"  touch  the  life  of  the  blood  corruptibly  ;'^  and  hence  the  various  acute 
infectious  diseases  may  show  in  the  severer  forms  hemorrhage  from  the 
bowels.  Under  this  head  may  be  ranged  variola,  which  boasts  even  of 
a  hemorrhagic  form ;  typhus,  yellow,  and  malarial  fevers ;  the  forms  of 
nephritis  marked  by  uraemia,  cholera,  icterus  gravis,  erysipelas,  etc.  Dis- 
integration of  the  blood  or  partial  dissolution  of  its  corpuscular  elements 
occurs  also  in  those  obscure  affections  which  constitute  the  grou[),  or  are 
included  in  the  description,  of  the  hemorrhagic  diatheses,  as  haemophilia, 
leuchsemia,  pernicious  anaemia,  scurvy;  of  any  of  which  enterorrhagia  may 
be  a  distinct  or  dangerous  sign. 

Melsena  neonatorum  is  the  distinct  name  given  to  a  hemorrhage  from 
the  bowels  which  occurs  a  few  hours  or  days  after  birth,  and  which  is 
often  so  profuse  as  to  cause  death  at  once  or  in  a  short  time.  In  most 
cases  no  anatomical  lesions  can  be  discovered  after  death,  save  an  intense 
hyperaemia  of  the  intestinal  mucosa,  so  that  the  etiology  of  this  affection 
is  involved  in  obscurity.  The  various  causes  assigned  in  its  ])roduction 
— ulceration  of  the  stomach  or  duodenum  (Bohn),  embolism  (Landau), 
fatty  degeneration  (Steiner),  premature  ligature  of  the  umbilical  cord 
(Kiwisch) — answer  only  for  individual  cases.  Betz  reported  a  case  in  a 
family  subject  to  haemophilia,  and  Trousseau  once  saw  twins  thus  affected  ; 
but  that  heredity  cannot  account  for  all  cases  is  shown  by  the  fact  that  it 
occiurs  mostly  in  healthy  children  from  healthy  parentage.  Klebs  is 
inclined  to  attribute  the  affection  to  the  action  of  micro-organisms,  intro- 
duced perhaps  as  the  result  of  puerperal  infection,  but  this  cixuse  can  be 
assumed  in  only  a  small  min(^rity  of  cases ;  at  least,  but  a  small  percent- 
age of  cases  coincide  with  puerperal  disease  on  the  part  of  the  mother. 

The  affection  is  fortunately  rare.  Eichhorst  states  that  Hecker  observed 
it  but  once  in  500  births,  and  Gemich  but  once  in  1000  births.  According 
to  Rilliet,  the  hemorrhage  is  oftener  (A)  intestinal,  rarer  (^)  gastric,  and 
rarest  {^^)  both.  It  is  almost  always  abundant  and  qui(;kly  repeated,  the 
blood  being  mostly  pure,  in  clots  or  masses  and  fluid,  though  it  is  some- 
times commingled  with  meconium.  It  usually  ceases  within  twenty-four 
hours,  though  it  may  continue  for  three,  five,  or  more  days.  Of  23  cases 
reported  by  tiiis  author,  12  recovered  and  11  died. 

Morbid  Anatomy. — Hemorrhage  from  the  bowels,  being  only  a 
symptom  of  very  many  different  conditions,  is  marked  by  lesions  cha- 
racteristic of  the  condition  in  an  individual  case.  These  lesions  are  more 
appropriately  described  in  connection  with  the  various  diseases.     No< 
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infrequently  in  these  cases  the  intestine  is  distinguished  by  the  absence 
of  any  lesion  at  all ;  but,  from  whatever  cause,  hemorrhage  from  the 
bowels,  like  hemorrhage  from  any  other  source,  shows  a  more  or  less 
profound  ansemia  of  all  the  internal  organs,  and  in  more  chronic  and 
protracted  cases  leads  to  fatty  degeneration,  more  especially  of  the  heart. 

Symptomatology. — Hemorrhage  from  the  bowels  is  usually  readily 
recognized  by  the  discharge  of  blood,  either  pure  or  mixed  with  the 
natural  contents  of  the  alimentary  canal.  The  actual  seat  of  the  hemor- 
rhage may,  however,  only  rarely  be  recognized  by  the  rectal  speculum. 
The  colicky  pains,  borborygmi,  or  sensations  of  fluids  in  the  abdomen 
which  are  occasionally  experienced  may  not  be  relied  upon  in  fixing  the 
seat  of  the  efiusion.  Should  the  hemorrhage  occur  in  quantity,  or,  more 
especially,  should  the  seat  of  the  effusion  be  low  in  the  intestinal  canal, 
the  blood  which  escapes  is  more  or  less  pure.  When  the  hemorrhage  is 
higher,  or  when  the  stay  of  the  blood  in  the  bowel  is  longer,  it  becomes 
more  or  less  incorporated  with  the  contents  of  the  bowels  or  altered  by 
the  intestinal  juices  to  present  a  discharge  of  mushy  or  semi-fluid  con- 
sistence, of  dark-brown  or  black  color.  So-called  tarry  stools  are  thus 
largely  composed  of  blood. 

But  serious,  even  fatal,  hemorrhage  sometimes  occurs  without  the  escape 
of  any  blood  at  all.  Such  are  the  so-called  cases  of  concealed,  occult,  or 
internal  hemorrhage,  in  which  the  nature  of  the  malady  is  only  suspected 
or  recognized  by  the  general  symptoms  attending  the  profuse  loss  of 
blood.  Should  the  hemorrhage  be  gradual,  anaemia  slowly  supervenes, 
with  hydrsemia  and  subcutaneous  dropsy.  Traube  reports  a  fatal  case  of 
oedema  of  the  glottis  from  such  a  cause.  Sudden  hemorrhage  announces 
itself  by  pallor  and  prostration,  dyspnoea,  vertigo,  and  syncope.  Amau- 
rosis, tinnitus  aurium,  formication,  emesis,  and,  if  the  disease  be  high  up 
in  the  intestinal  canal,  haematemesis,  are  the  common  attendants  of  serious 
hemorrhage.  In  the  worst  cases  of  sudden  effusion  the  patient  may  pre- 
sent the  appearance  of  complete  collapse,  and  the  intestinal  canal  be  found 
on  autopsy  distended  with  blood  throughout  a  great  part  of  its  course, 
while  no  blood  whatever  has  escaped  from  the  rectum.  In  such  cases,  or 
with  more  gradual  loss  of  blood,  the  patient  experiences  a  sense  of 
increasing  weakness,  the  skin  becomes  cold  and  bedewed  with  a  clammy 
sweat,  the  pulse  grows  feebler,  the  temperature  falls,  and  death  from 
exhaustion  more  or  less  speedily  ensues. 

Diagnosis. — The  presence  of  blood  in  any  quantity  in  the  stools  is 
readily  recognized  by  its  coarser  characteristics.  Ridiculous  errors  have 
been  made  by  mistaking  the  coloration  produced  by  bismuth,  iron,  log- 
wood, etc.  administered  internally,  or  by  coloring  matters  introduced 
into  the  discharges  for  purposes  of  deception.  The  microscope,  Zeich- 
mann's  test  for  blood-crystals,  and  in  extremely  doubtful  or  medico-legal 
cases  the  spectroscope,  furnish  easy  means  of  detecting  blood  in  whatever 
quantity  or  character. 

It  is  the  cause  and  seat,  rather  than  the  existence,  of  the  hemorrhage 
that  mostly  cause  embarrassment  in  differential  diagnosis.  Hemorrhage 
from  the  lungs,  nose,  or  stomach  is  usually  readily  excluded  by  the  absence 
of  any  evidence  of  disease  of  these  organs,  and  the  presence  of  the  other 
symptoms  of  any  general  disease  attended  with  enterorrhagia  makes  a 
diagnosis  in  most  cases  easy  enough.  Alterations  in  the  contents  of  the 
Vol.  II.— 53 
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bowel,  the  presence  of  foreign  bodies,  are  recognized  by  the  history  of 
the  case  and  by  careful  local  examination,  while  a  diagnosis  of  anomalies 
in  the  walls  of  tlie  bowel  is  usually  reached  by  exclusion.  In  no  doubt- 
ful case  should  local  inspection  or  digital  examination  of  the  anus  and 
rectum  be  omitted. 

Treatment. — As  in  all  cases  of  hemorrhage,  the  first  requisite  is 
absolute  rest.  The  patient  should  be  at  once  put  to  bed  and  kept  per- 
fectly quiet.  Many  a  case  of  hemorrhage  in  typhoid  fever  is  produced 
by  arising  from  bed  to  go  to  stool.  The  bed-pan  is  an  absolute  necessity 
in  the  management  of  a  case  of  typhoid  fever  after  the  second  week  of 
the  disease.     Rest  is  the  chief  agent  in  prophylaxis  as  well  as  therapy. 

The  most  effective  styptic  in  enterorrhagia  is  cold.  An  ice-bladder 
should  be  laid  upon  or  suspended  immediately  above  the  abdomen  during 
the  whole  duration  of  the  flow.  The  injection  of  ice- water  into  the 
bowel  should  be  practised  only  in  cases  where  the  hemorrhage  is  believed 
to  come  from  the  colon.  Otherwise,  the  peristalsis  it  awakens  may  only 
aggravate  the  danger.  Should  rest  and  cold  fail  to  quickly  check  the 
hemorrhage,  resort  should  be  had  at  once  to  ergot.  This  remedy,  in  the 
form  of  ergotin,  is  most  effective  when  introduced  beneath  the  skin.  In 
cases  of  less  imminent  danger  the  practitioner  may  be  content  to  give  the 
remedy  by  the  mouth. 

Small  doses  of  the  simple  or  camphorated  tincture  of  opium  frequently 
repeated  speedily  arrest  contractions  of  the  bowel,  and  at  the  same  time 
feed  the  brain  in  threatening  syncope.  The  astringents  proper — tannic 
acid  or  its  preparations,  acetate  of  lead,  alum,  the  perchloride  of  iron — 
are  seldom  necessary  or  advisable,  but  may  be  called  for  in  obstinate  or 
protracted  cases. 

To  turpentine  has  been  ascribed,  from  time  immefnorial,  specific  virtues 
in  relief  of  hemorrhage  of  the  bowels,  and  its  administration  is  still  a 
routine  system  with  many  older  practitioners.  It  is  most  effective  in 
large  doses — one  drachm,  with  milk  or  in  emulsion,  every  hour  or  two 
until  the  hemorrhage  ceases. 

In  relief  of  collapse,  alcohol,  ether,  and  musk  are  imperatively  indi- 
cated, with  the  external  application  of  heat ;  and  in  the  treatment  of  the 
anaemia  and  hydrsemia  the  preparations  of  iron,  including,  later,  the 
mineral  waters  which  contain  it.  In  the  worst  cases  of  sudden  alarming 
hemorrhage  the  physician  should  not  fail  to  practise  the  transfusion  of 
blood  or  solutions  of  salt  or  soda. 

Milk  is  the  best  food  and  drink  during  the  attack,  and  aft;er  it  for 
some  days  or  weeks.  Chopped  or  scraped  raw  beef  may  substitute  it 
later,  while  all  farinaceous  foods  are  to  be  strictly  avoided  for  some 
time 
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When  a  mechanical  impediment  to  the  passage  of  the  contents  of  the 
bowel  along  the  intestinal  canal  exists,  the  condition  is  known  as  intes- 
tinal obstruction.  The  causes  of  this  occurrence  are  numerous,  the 
symptoms  urgent,  the  diagnosis  difficult,  the  treatment  uncertain,  and 
the  termination,  unle&s  relieved  by  nature  or  art,  speedily  fatal.  There 
is  no  class  of  cases  to  which  the  practitioner  is  called  more  important,  or 
which  demands  on  his  part  greater  skill  and  judgment. 

It  is  customary  to  divide  the  causes  of  obstruction  of  the  bowels  into 
two  great  classes — acute  and  chronic. 

In  acute  cases  the  attack  is  sudden,  the  symptoms  violent,  and,  unless 
the  cause  is  speedily  removed,  life  ends  in  a  few  hours  or  at  most  in  a 
few  days.  In  chronic  cases  the  causes  act  comparatively  more  slowly, 
the  symptoms  are  chronic  and  less  urgent,  and  danger  of  death  less  immi- 
nent. In  this  class  the  cause  is  not  uncommonly  spontaneously  relieved, 
and  the  individual  restored  to  perfect  health  without  the  aid  of  medicine 
or  the  surgeon's  art.  This  result  may  happen  in  apparently  the  most 
desperate  cases. 

This  classification  of  acute  and  chronic  obstruction  is  necessary  for  a 
proper  clinical  study  of  the  subject,  but  it  should  be  remembered  that  in 
practice  there  will  be  found  some  cases  which  partake  of  many  of  the 
symptoms  of  both  acute  and  chronic  obstruction,  making  it  difficult  to 
determine  to  which  division  the  cases  properly  belong.  It  will  also  be 
seen  that  some,  at  first,  well-marked  acute  cases  subside  and  become 
chronic  in  character,  and  that  (old)  chronic  cases  of  obstruction  sometimes 
suddenly  change  their  nature  and  become  acute.  Again,  some  of  the 
causes  mentioned  as  giving  rise  to  acute  obstruction  of  the  bowel  in  rare 
instances  produce  symptoms  of  chronic  obstruction,  and  some  of  the 
causes  referred  to  as  giving  rise  to  symptoms  of  chronic  obstruction  in 
rare  instances  provoke  signs  of  acute  obstruction.  These  cases  are  excep- 
tional. As  a  rule,  the  following  list  embraces  conditions  which  produce 
symptoms  of  acute  obstruction  : 

1.  Congenital  malformations. 

2.  Impaction  of  foreign  bodies,  gall-stones,  enteroliths,  etc. 

3.  Twisting  of  the  bowel — volvulus. 

4.  Internal  strangulation  by  loops,  bands,  false  membranes,  diverticula, 
mesenteric  pouches,  slipping  of  a  portion  of  bowel  into  natural  or  unnat- 
ural openings,  diaphragmatic  hernia,  etc. 
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5,  Invagination. 

As  a  rule,  the  following  causes  produce  symptoms  of  chronic  intestinal 
obstruction : 

1.  Constipation  and  fecal  accumulation. 

2.  Stricture  of  the  bowel,  sometimes  cancerous. 

3.  Compression  of  the  bowel  from  abdominal  tumors. 

4.  Contraction  of  the  bowel  from  inflammatory  changes,  often  tuber- 
culous. 

A  consideration  of  external  hernia  is,  of  course,  not  included  in  this 
paper,  but  the  possibility  of  the  symptoms  of  intestinal  obstruction  being 
due  to  this  cause  should  never  be  overlooked. 


Congenital  Strictures  and  Malformations. 

Cases  of  congenital  strictures  and  malformations  are  confined  almost 
wholly  to  the  rectum  and  anus,  and  come  more  properly  under  the  prov- 
ince of  the  surgeon.  Some  of  the  cases,  however,  belong  to  the  physi- 
cian, the  obstruction  being  so  slight  as  not  to  require  surgical  assistance. 
With  all  of  them,  however,  the  physician  should  be  familiar,  that  he  may 
be  able  to  distinguish  between  congenital  malformation  giving  rise  to 
immediate  obstruction  and  other  forms  of  intestinal  occlusion.  He 
should  know,  too,  when  to  seek  the  aid  of  the  surgeon.  For  these 
reasons,  as  well  as  to  make  the  history  of  the  causes  of  intestinal 
obstruction  as  complete  as  possible,  it  has  been  thought  proper  to  include 
in  the  list  congenital  occlusion  and  malformation  of  the  intestine.  They 
will  be  treated,  however,  in  the  briefest  possible  way,  and  the  reader  is 
referred  to  works  on  surgery  for  a  more  detailed  account  of  the  pathol- 
ogy, symptoms,  and  treatment. 

When  congenital  occlusion  of  the  colon  occurs,  it  is  almost  invariably 
found  in  the  sigmoid  flexure,  and  is  due,  as  most  congenital  atresia  of  the 
intestine,  to  foetal  peritonitis.  Congenital  occlusion  may  be  found  in  any 
portion  of  the  small  bowel,  but  a  frequent  site  is  the  lower  part  of  the 
ileum  and  the  ileo-csecal  opening.  The  following  case^  gives  an  example 
of  a  form  of  stricture  of  the  duodenum  in  infants,  with  the  symptoms  and 
pathological  changes.  •  The  septum  is  supposed  to  be  an  unnaturally  devel- 
oped valve,  or  two  valvulae  conniventes  united :  "  A  child  when  born 
presented  no  unusual  symptoms  for  the  first  twenty-four  hours.  Vom- 
iting then  came  on,  and  continued  with  short  intermissions  until  death, 
which  took  place  some  thirty-eight  hours  after  birth.  The  bowels  were 
never  relieved  during  life.  The  only  disease  found  was  stricture  of  the 
duodenum  close  to  the  entrance  of  the  gall-duct,  so  that  a  probe  passed 
down  the  latter  entered  the  duodenum  immediately  below  the  constric- 
tion. There  was  nothing  to  indiciite  in  what  manner  the  constriction  had 
occurred.  On  the  gastric  side  of  the  latter  the  duodenum  was  immensely 
distended — so  much  so  that  at  first  sight  it  appeared  like  the  pyloric  end 
of  the  stomach  itself,  and  only  by  a  more  careful  examination  was  the  dis- 
tinction between  the  stomach  and  intestine  detected  by  a  ridge  running 
around  their  place  of  junction." 

^  Quoted  by  Mr.  Pollock  in  Holmes's  System  of  Surgery,  from  Pathological  Tranaactioru, 
vol.  xii.  p.  101. 
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Cases  like  this,  a  number  of  which  are  on  record,  are  instructive  and 
of  pathological  interest;  when,  however,  congenital  occlusion  exists  in 
the  small  intestines,  no  treatment  can  be  suggested.  If  the  sigmoid 
flexure  is  the  part  involved  and  diagnosis  can  be  made,  opening  the 
intestine  in  the  right  groin  and  establishing  an  artificial  anus  should  be 
attempted. 

In  the  development  of  the  foetus  the  anal  part  of  the  bowel,  beginning 
below,  develops  upward,  and  the  intestinal  portion,  commencing  above, 
grows  downward ;  both  portions,  advancing,  finally  unite,  making  one 
continuous  tube.  When,  however,  there  is  some  interruption  in  the 
foetal  development  of  the  intestine,  and  the  two  portions  of  bowel  fail 
to  unite,  we  have  malformation  of  the  rectum  and  anus  and  intestinal 
obstruction ;  or  the  two  portions  of  bowel  may  have  been  united  and 
continuity  of  the  intestinal  track  established,  and  subsequent  intra-ute- 
rine  inflammation  may  obliterate  the  canal.  Under  these  circumstances 
a  ligamentous  cord  represents  the  original  tube.  The  cord  descends  from 
the  cul-de-sac  in  which  the  upper  part  of  the  bowel  ends  to  the  skin  about 
the  anus,  or  is  lost  in  the  tissues  about  the  neck  of  the  bladder.  In  con- 
genital malformations  the  following  conditions  may  be  found  :  1st.  The 
anal  orifice  may  be  so  minute  as  not  to  allow  the  feces  to  escape ;  or  the 
aperture  may  be  occluded  by  a  membrane,  through  which  the  meconium 
may  be  seen  ;  or  the  anus  may  be  entirely  absent.  2d.  The  rectum  may 
be  occluded  by  a  membranous  septum,  the  presence  of  which  is  not  sus- 
pected until  symptoms  of  intestinal  obstruction  arise,  and  then  it  is  dis- 
covered by  introducing  the  finger  or  a  probe;  or  the  rectum  may  be 
entirely  absent,  the  colon  terminating  in  the  iliac  fossa  in  a  dilated  pouch, 
or  ending  at  the  top  of  the  sacrum  or  stopping  at  any  point  between  this 
and  the  normal  anus,  the  place  being  determined  by  the  period  of  arrest 
of  foetal  development ;  or,  the  anus  being  absent,  the  rectum  may  open 
into  the  vagina,  bladder,  urethra,  and  other  places.  These  cases  belong 
exclusively  to  the  surgeon. 


Impaction  of  Foreign  Bodies. 

Intestinal  obstruction  may  arise  from  the  introduction,  accidental  oi 
otherwise,  of  foreign  bodies  into  the  stomach  and  bowels.  Coins,  mar- 
bles, bullets,  fruit-seeds,  etc.  are  often  swallowed  by  children,  sometimes 
intentionally,  and  if  the  object  is  round  and  small  it  rarely  gives  rise  to 
any  serious  trouble.  The  foreign  body,  however,  if  small,  may  drop 
into  the  appendix  vermiformis  or  some  other  diverticulum  and  end  in 
serious  mischief,  or  if  the  individual  has  stricture  of  the  bowel  the  for- 
eign body  may  be  arrested  by  it. 

Foreign  bodies  which  are  pointed  or  irregular  in  shape,  swallowed  by 
accident  or  design,  may  give  rise  to  dangerous  and  fatal  symptoms,  but 
not  unfrequently  they  escape  per  vias  naturales.  Thus,  pins,  needles, 
pieces  of  bone,  artificial  plate  and  teeth,  small  pen-knives,  and  other 
pointed  or  irregular-shaped  bodies,  have  passed  in  this  way.  Sharp- 
pointed  bodies,  as  needles,  sometimes  make  their  way  through  the  walls 
of  the  stomach  and  present  themselves  at  other  and  more  distant  parts 
of  the  body.     I  liave  removed  a  needle  from  the  calf  of  the  leg  whicli 
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the  patient  had  a  month  before  accidentally  swallowed.  Jugglers  acci- 
dentally, in  practising  their  calling,  and  insane  people,  not  unfrequently 
intentionally,  introduce  into  the  stomach  all  sorts  of  foreign  bodies,  such 
as  buckles,  forks,  spoons,  knives,  pieces  of  wood,  iron,  bone,  etc.  Gross ' 
records  the  case  of  a  juggler  who  let  a  bar  of  lead  ten  inches  long  and 
weighing  a  pound  slip  into  his  stomach.  Bell  of  Iowa  removed  it  by 
gastrotomy,  and  the  man  recovered.  Agnew  ^  reports  a  post-mortem  of 
an  insane  woman  in  whose  intestinal  canal  he  found  three  spools  of  cot 
ton,  two  roller  bandages,  a  number  of  skeins  of  thread,  and  a  pair  ol 
suspenders. 

The  morbid  appetite  of  some  people,  particularly  girls  and  pregnant 
women,  sometimes  induces  them  to  swallow  powdered  chalk,  magnesia, 
and  other  substances,  and  when  this  practice  is  continued  for  a  long  time 
the  insoluble  powder  is  deposited  in  the  bowel  and  forms  hard  masses 
which  more  or  less  completely  obstruct  the  intestines. 

Stony  concretions  or  enteroliths  are  found  generally  in  the  Ciccum  or  in 
the  sacculi  of  the  colon,  very  rarely  in  the  small  intestines.  They  are 
round  or  oval,  and  when  two  or  more  are  found  together  they  have 
facets.  They  consist  usually  of  carbonate  of  lime  or  magnesia  or  sesqui- 
oxide  of  iron.  Other  concretions  are  sometimes  seen  composed  of  starch 
or  the  felted  husks  of  oats,  called  oat-stones  (avenoliths),  found  particu- 
larly among  the  poorer  classes  of  people  in  Scotland.  Other  vegetable 
remains  of  husks,  fibres,  etc.  may  produce  the  same  thing.  Young  and 
middle-aged  people  more  frequently  suffer  with  these  concretions  than  the 
old.  Foreign  bodies  made  up  by  the  gradual  accumulation  of  hair,  string, 
and  other  substances  are  not  unfrequently  found  in  the  stomach  and  intes- 
tines. The  mass  produced  in  this  way  is  often  very  large.  Sometimes 
the  foreign  body  is  arrested  in  the  oesophagus.  In  a  post-mortem  reported 
to  the  writer  by  Fairfax  a  large  copper  coin,  accidentally  swallowed  a  few 
days  before,  was  found  lodged  in  the  gullet.  Ulceration  followed,  a  neigh- 
boring artery  was  opened,  and  the  patient  died  from  hemorrhage. 

Impaction  of  the  bowel  by  gall-stones  escaping  from  the  gall-bladder 
into  the  bowel  is  by  no  means  an  unfrequent  cause  of  fatal  obstruction. 
Small  gall-stones,  after  giving  rise  to  intense  pain  and  often  grave  symp- 
toms during  their  passage  through  the  bile-ducts,  may  escape  into  the 
duodenum  and  be  discharged  through  the  rectum,  as  any  other  small 
foreign  body.  If,  however,  there  is  constriction  or  stricture  of  the 
bowel  at  any  point,  the  small  gall-stone  may  lodge  there,  and  if  other 
stones  follow  and  lodge,  the  collection  may  soon  be  great  enough  to  pro- 
duce obstruction.  A  very  large  single  stone  or  a  number  of  stones  form- 
ing a  coherent  mass  may  collect  in  the  gall-bladder,  slowly  distend  the 
dilatable  biliary  passages,  and  escape  into  the  bowel ;  or — and  this  is 
more  common — an  opening  made  by  ulceration  between  the  distended 
gall-bladder  and  the  duodenum  allows  the  concretion  to  escape  into  the 
small  intestine.  These  stones  or  aggregation  of  stones  are  sometimes 
three,  four,  or  five  inches  in  circumference  and  from  one  to  four  inches 
long.  They  occur,  as  a  rule,  in  people  over  fifty  years  of  age,  and  more 
commonly  in  women.  Brinton,  in  his  excellent  book  on  Iniestiiwl 
Obstrudioriy  makes  the  average  age  in  these  cases  fifty-three  and  a  half 

*  Svitem  of  Surgery,  by  S.  D.  Gross,  6th  ed.,  vol.  ii.  p.  616. 
'  Agnevfs  Surger-y,  vol.  i.  p.  393. 
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years,  and  from  the  statistics  he  has  gathered  it  will  be  seen  that  their 
occurrence  is  four  times  as  often  in  females  as  in  males.  In  41  cases 
collected  by  Leichtenstern,  32  were  women  and  9  men.  The  site  of 
the  impaction  is  always  in  the  small  intestines.  In  32  cases  observed  by 
Leichteustern,  17  were  found  in  the  lower  part  of  the  ileum,  10  occupied 
the  duodenum  and  jejunum,  and  5  the  middle  part  of  the  ileum. 

Symptoms. — Foreign  substances  introduced  into  the  stomach  do  not 
always  immediately  give  rise  to  serious  symptoms.  It  is  wonderful  some- 
times to  see  how  tolerant  the  stomach  is  of  their  presence.  Many  instances 
are  recorded  of  foreign  bodies  remaining  in  the  stomach  for  months  without 
producing  dangerous  symptoms.  The  mass  may  be  discharged  by  vomit- 
ing, or  it  may  escape  through  the  pyloric  opening  into  the  intestine,  and 
ultimately  be  discharged  through  the  rectum,  or,  lodging  in  the  bowel, 
give  rise  to  symptoms  of  inflammation  and  obstruction.  If,  however, 
the  foreign  mass  remains  in  the  stomach,  and  is  not  removed  by  the  sur- 
geon's art  or  spontaneously  discharged  by  ulceration,  as  in  several  rare 
instances  has  been  the  case,  it  uniformly  proves  fatal. 

Before  the  foreign  body  is  discharged  by  ulceration  through  the  walls 
of  the  abdomen,  adhesive  inflammation  unites  that  portion  of  the  aliment- 
ary canal,  gastric  or  intestinal,  in  which  the  mass  is  lodged  with  some 
part  of  the  abdominal  wall.  By  this  union  the  cavity  of  the  peritoneum  is 
protected,  just  as  we  see  the  peritoneal  sac  protected  by  an  effusion  of  lymph 
in  hepatic  abscess  opening  into  the  small  intestine.  If  the  adhesion  between 
the  canal  and  abdominal  wall  is  imperfect,  or  by  an  undue  amount  of 
inflammation  is  disunited,  the  foreign  body  or  inflammatory  products 
which  surround  it  may  escape  into  the  peritoneal  sac  and  produce  fatal 
peritonitis.  Instead  of  passing  through  the  abdominal  wall,  the  foreign 
substance  may  escape  into  the  bladder  or  vagina,  or  from  the  small  intes- 
tine into  the  colon  or  rectum.  Dangerous  peritonitis  may  follow  the 
simple  presence  of  the  foreign  body  in  the  alimentary  canal  from  the 
obstruction  it  produces  when  no  attempt  at  discharge  by  ulceration  has 
been  made.  If  the  size  and  shape  of  the  body  permit  its  passage  into 
the  small  intestine,  it  makes  its  way  very  slowly  along  this  tube,  giving 
rise  to  occasional  attacks  of  colicky  pains  and  symptoms  of  partial 
impermeability  of  the  bowel. 

At  any  moment  the  foreign  body  may  lodge,  become  impacted  in  the 
3anal,  and  all  the  grave  symptoms  of  enteritis  and  general  peritonitis 
present  themselves.  Symptoms  of  inflammation  may  appear,  and  after 
a  longer  or  shorter  time  suddenly  disappear,  as  if  the  foreign  body  had 
glided  over  some  point  of  obstruction  and  again  begun  its  descent  through 
the  tube.  Its  course  is  always  irregular,  passing  quite  rapidly  over  a 
portion  of  the  intestine,  then  going  more  slowly,  then  lodging  for  a  time 
at  some  point  where  it  is  obstructed  by  a  fold  or  the  contents  of  the 
bowel  or  by  spasmodic  contraction  of  the  muscular  coat  of  the  intestines. 
As  the  calibre  of  the  small  intestine  gradually  diminishes  as  it  approaches 
the  caecum,  the  passage  of  the  foreign  body  becomes  more  and  more 
difficult  as  it  is  propelled  onward  toward  the  ileo-csecal  valve.  After  a 
time  it  may  reach  the  caecum,  where,  of  all  places,  it  is  most  apt  to 
lodge ;  but  it  may  continue  its  course  to  the  rectum,  where  it  gives  rise 
to  tenesmus  and  a  constant  desire  to  go  to  stool.  Finally,  spontaneously 
or  aided  by  the  finger  of  the  physician  or  some  instrument,  it  is  evacu- 
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ated  per  auum.  Not  unfrequently,  the  foreign  body  can  be  felt  through 
the  abdominal  walls,  and  its  course  traced  day  after  day  as  it  makeis  its 
way  along  the  canal. 

It  is  a  common  practice  with  uninformed  persons  to  give  castor  oil  or 
some  purgative  medicine  when  a  pin,  needle,  coin,  or  other  foreign  sub- 
stance has  accidentally  passed  from  the  mouth  into  the  stomach.  Such 
practice  is  irrational  and  hurtful.  Experience  has  shown  that  the  larger 
and  more  solid  the  alvine  discharges,  the  more,  likely  the  foreign  body  is 
to  escape  by  the  natural  outlet ;  and  the  pliysician  should  order  such  a 
regimen  and  diet  as  will  probably  secure  this  condition  of  the  contents  of 
the  bowel. 

Long  residence  of  a  foreign  mass  at  any  point  in  the  intestinal  canal  is 
certain  to  produce  some  chronic  enteritis  and  effiision  of  lymph  and  sub- 
sequent stricture  of  the  bowel,  or  the  presence  of  the  foreign  body  may 
produce  an  ulcer ;  and  when  this  is  healed  the  resulting  cicatrix  may  end 
in  serious  obstruction  from  the  natural  tendency  of  the  new  material  to 
contract.  Signs  of  constriction  of  the  bowel  may  not  be  noticed  for  some 
time  after  the  escape  of  the  foreign  body. 

Obstruction  from  the  presence  of  intestinal  stones  and  concretions  is 
almost  invariably  preceded  by  impaired  health,  emaciation,  or  cachectic 
appearance,  signs  of  partial  impermeability  of  the  bowels,  and  repeated 
attacks  of  inflammation,  especially  in  the  region  of  the  caecum.  It  ter- 
minates sometimes  by  the  concretion  becoming  encysted,  by  its  sponta- 
neous evacuation,  or  by  ulceration  and  perforation,  or  sometimes  by 
complete  occlusion  of  the  bowel,  and  death. 

As  occlusion  of  the  bowel  by  the  presence  of  gall-stones  always  occurs 
in  the  small  intestines,  the  symptoms  are  at  once  of  the  most  urgent  and 
violent  character.  The  signs  are  those  of  internal  strangulation,  and  the 
termination  is  often  rapid  in  the  extreme.  Colicky,  griping  pains  are 
soon  succeeded  by  violent  agony ;  vomiting  begins  at  once,  and  is  con- 
stant; at  first  bile  is  thrown  up,  and  afterward  feculent  matter;  the 
pulse  is  small,  wiry,  and  frequent ;  the  belly  is  retracted ;  the  features 
are  pinched,  the  extremities  cold,  and  prostration  soon  comes  on,  suc- 
ceeded by  collapse. 

Evidences  of  disorder  of  the  liver,  symptoms  of  inflammation  of  the 
peritoneum  in  that  region,  or  attacks  of  hepatic  colic  sometimes  precede 
obstruction  of  the  bowel  by  gall-stones ;  unfortunately,  however,  for  the 
purposes  of  diagnosis,  these  premonitory  symptoms  are  not  invariably 
present. 


Acute  Internal  Strangulation,  Twisting,  etc. 

When  a  portion  of  bowel  within  the  abdomen  is  constricted,  its  cir- 
culation interfered  with,  and  the  passage  of  the  contents  of  the  bowel 
interrupted,  it  gives  rise  to  acute  internal  strangulation.  This  condition 
is  very  similar  to  that  of  external  strangulated  hernia.  The  difference  is, 
that  one  is  inside  and  the  other  outside  of  the  cavity  of  the  abdomen. 

Twisting  of  the  gut  upon  its  mesenteric  axis,  the  passage  of  the  bowel 
through  some  natural  or  unnatural  opening,  tlie  encircling  of  one  portion 
of  bowel  by  another  or  by  bands,  false  membranes,  etc.,  may  cause  inter- 


ACUTE  INTERNAL  STRANGULATION,   TWISTING,  ETC.         841 

nal  strangulation.  It  may  happen  at  any  age,  and  involves  generally  the 
small  intestine  or  the  more  movable  parts  of  the  large  bowel — viz.  the 
sigmoid  flexure  and  caecum. 

Twisting,  or  torsion,  is  not  an  unfrequent  cause  of  intestinal  obstruc- 
tion, and  may  involve  almost  any  portion  of  the  intestinal  tube.  Its  most 
common  site  is  the  sigmoid  flexure,  and  next  in  point  of  frequency  the 
csecum.  It  sometimes,  but  rarely,  involves  the  small  intestines,  and  may 
occur  as  a  simple  twisting  of  one  loop  of  intestines  upon  another.  Several 
conditions  are  necessary  for  its  production.  First,  the  mesentery  must  be 
elongated.  This  change  in  the  mesenteric  root  may  have  been  caused  by 
the  dragging  of  an  old  and  large  hernia,  or  the  mesentery  may  have  been 
lengthened  by  relaxation  of  the  abdominal  walls  from  childbearing  or  by 
the  disappearance  of  fat.  However  caused,  before  torsion  of  the  gut  takes 
place  the  mesentery  is  elongated,  so  that  the  two  ends  are  approximated 
and  something  like  a  pedicle  formed.  Second,  the  portion  of  bowel 
attached  to  the  lengthened  mesentery  may  become  filled  with  an  enor- 
mous quantity  of  fecal  matter  and  paralyzed  by  the  great  distension. 
In  this  paretic  condition  it  may  be  displaced  by  the  living,  moving  parts 
around  it,  and  become  bent  and  twisted,  or  the  length  of  bowel  belonging 
to  the  elongated  portion  of  the  mesentery  may  be  the  seat  of  inflammation, 
and,  paralysis  following,  it  becomes  without  resistance  subject  to  the  pres- 
sure and  movements  of  the  active  vital  parts  surrounding  it.  A  portion 
of  bowel  with  its  accumulated  contents  having  a  redundant  mesentery  and 
paralyzed  by  enormous  distension  or  by  inflammation,  or  by  both,  may 
readily  be  twisted  more  or  less  completely,  and  in  some  cases  several 
times  upon  itself. 

The  weight  of  the  bowel  and  its  contents,  alung  with  the  rapid  disten- 
sion of  the  intestine  above,  fixes  the  gut  in  this  state  of  torsion  and  effect- 
ually prevents  it  from  untwisting.  A  semi-rotation  of  the  paretic  and 
distended  bowel  about  the  mesenteric  axis  is  sufficient  to  interfere  with 
the  supply  and  return  of  blood  and  provoke  enteritis.  Indeed,  the  rota- 
tion is  rarely  sufficiently  great  to  produce  complete  obstruction,  and  the 
symptoms  are  frequently  rather  those  of  inflammation  than  of  internal 
strangulation.  For  weeks  before  the  final  attack  the  patient  usually  has 
symptoms  of  intestinal  disorder,  such  as  flatulence,  constipation,  and  spells 
of  colic,  due  no  doubt  to  the  changes  provoked  by  the  elongated  mesentery 
and  bent  or  curved  intestine.  When  torsion  takes  place  the  attack  is  sud- 
den and  the  symptoms  violent  and  urgent.  Vomiting,  meteorism,  insu- 
perable constipation,  and  frequently  tenesmus,  are  soon  followed  by  col- 
lapse and  speedy  death.  The  patient  may  die  in  twenty-four  hours ;  he 
rarely  lives  beyond  the  fourth  day.  In  some  cases  excessive  tenesmus 
and  bloody  stools  are  seen  in  the  early  stages  of  torsion  of  the  bowel. 
The  condition  may  be  mistaken  for  intussusception,  but  can  usually  be 
distinguished  by  the  premonitory  symptoms  of  twisting  and  by  the  more 
rapid  course,  the  sudden  meteorism,  and  quick  collapse  of  the  latter. 

Still  another  way  by  which  displacement  of  intestine  may  occasion 
obstruction  to  the  passage  of  its  contents  is  when  a  portion  of  the  intes- 
tine has  a  long  and  narrow  mesentery,  and  around  this  mesentery,  which 
is  like  a  pedicle,  another  portion  of  the  bowel  is  thrown,  encircling  and 
compressing  it.  The  accompanying  figure,  taken  from  Ziemssen's  Cyclo- 
pedia, gives  a  good  idea  of  this  condition  (Fig.  23).     It  represents  a 
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loop  of  the  small  intestine  placed  around  the  mesenteric  pedicle  of  the 
sigmoid  flexure.  Leichtenstern  calls  this  "intertwining  or  knotting  of 
two  intestinal  loops." 

In  consequence  of  inflammation  of  the  peritoneum  and  effusion  of 
lymph,  peritoneal  surfaces  are  joined  together,  and  before  the  lymph  is 
fully  organized  these  surfaces  are  separated  by  the  constant  movements 
of  the  organs  and  the  change  in  the  relationship  of  the  parts,  and  strings 
and  bands  of  various  shapes  and  sizes  are  formed  in  which  a  portion  of 
the  intestine  may  become  entangled  and  constricted.  Sometimes  the 
bowel  accidentally  becomes  engaged  in  a  loop  or  noose  of  false  mem- 
brane, or  becomes  bound  down  under  a  band  of  fibrin ;  or,  the  peritoneal 
surfaces  of  some  of  the  organs  having  been  joined  together  or  to  the  wall 
of  the  abdomen  or  pelvis,  a  loop  of  bowel  may  escape  into  a  slit  or  open 


Fig.  23. 


Fig.  24. 


Anterior  view  of  the  strangulated  intes- 
tine and  stricture,  a,  gastric  extrem- 
ity ;  b,  rectal  extremity. 


Posterior  view  of  the  strangulated  intes- 
tine and  stricture,  a,  gastric  extrem- 
ity ;  6,  rectal  extremity. 


ing  and  become  incarcerated ;  or  a  fold  of  bowel  may  fall  into  a  fissure 
in  the  omentum  or  mesentery  or  broad  ligament  of  the  uterus  or  sus- 
pensory ligament  of  the  liver,  and  become  constricted ;  or  the  appendix 
vermiformis  may  be  twisted  around  the  intestine  in  such  a  way  as  to  cause 
ligation  of  the  tube,  or,  by  becoming  attached  to  some  neighboring  part, 
it  may  form  a  loop  through  which  the  intestine  may  pass  and  become 
obstructed.  In  the  same  way  the  bowel  may  be  constricted  by  a  diver- 
ticulum. (This  is  well  shown  in  Figs.  23,  24,  and  25.)  Bands  entang- 
ling the  bowel  and  causing  strangulation  may  be  attached  to  the  fimbri- 
ated process  of  the  Fallopian  tube  or  the  ovary  or  uterus.  Indeed,  it  is 
impossible  to  describe  in  a  limited  space  the  almost  infinite  ways  in  which 
these  bands  and  strings  may  engage  and  incarcerate  the  intestinal  tube 
(Figs.  24,  25). 
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Internal  strangulated  liernia  may  result  from  the  bowel  falling  into  a 
pouch  of  the  peritoneum  and  becoming  ligated  by  the  orifice  of  the 
pouch,  or  passing  into  the  foramen  of  Winslow,  of  which  there  are 
three  cases  of  strangulation 

recorded ;  or  a  retro-pcrito-  Fig.  25. 

neal  hernia  may  be  formed ; 
or,  more  common  still,  a  her- 
nia of  the  intestine  through 
the  diaphragm. 

In  diaphragmatic  hernia 
an  opening  is  more  fre- 
quently found  in  the  pos- 
terior part  of  this  muscle. 
Two  hundred  and  fifty-two 
cases  of  this  form  of  inter- 
nal hernia  have  been  col- 
lected by  Leichtenstern,  in 
which  the  diagnosis  was 
made  in  only  five  cases. 
He  found  the  oesophageal 
opening,  a  spot  just  behind 
the  sternum,  and  a  gap 
between  the  lumbar  and 
costal  parts  of  the  muscle, 
the  weakest  points  in  the 
diaphragm. 

Diaphragmatic  and  other 
forms  of  internal  hernia  may  exist  and  not  produce  symptoms  of  stran- 
gulation either  at  the  time  of  formation  or  subsequently,  just  as  we  so 
commonly  see  in  cases  of  external  hernia.  When  the  bowel  is  con- 
stricted, however,  and  its  circulation  interfered  with,  symptoms  of  inter- 
nal strangulation  come  on,  and  are  exactly  like  the  symptoms  of  external 
strangulated  hernia.  The  attack  is  sudden,  the  symptoms  acute  and 
urgent,  and  the  course  and  termination  very  rapid.  Unless  the  con- 
striction is  relieved  death  may  take  place  in  twenty-four  hours ;  life  is 
rarely  protracted  beyond  three  or  four  days. 

The  patient  has  first  eructations,  soon  succeeded  by  nausea  and  vomit- 
ing. The  matter  vomited  consists  of  the  contents  of  the  stomach,  then 
of  gastric  fluid,  bile,  and  the  contents  of  the  intestines.  When  the  last 
is  ejected  the  vomiting  is  called  fecal  or  stercoraceous.  The  patient  com- 
plains of  a  sense  of  constriction  about  the  abdomen,  griping  pains  about 
the  umbilicus,  flatulence,  tenesmus,  and  insuperable  constipation.  One 
or  two  free  stools  from  the  large  intestine  below  the  site  of  strangulation 
may  be  passed,  but  this  should  not  deceive  the  practitioner.  As  a  rule, 
peritonitis  soon  follows  strangulation]  The  belly  becomes  tympanitic 
and  tender,  the  pulse  small  and  wiry,  and  the  face  anxious.  When  gan- 
grene supervenes  the  pain  subsides,  the  pulse  becomes  weak  and  inter- 
mittent, the  surface  cold  and  clammy,  and  the  patient  soon  dies  in  a  state 
of  collapse.  Slight  delirium  may  precede  death,  or  the  mind  remain  unim- 
paired to  the  end.  Very  often,  when  gangrene  sets  in  and  pain  disappears, 
the  patient  has  a  grateful  sense  of  relief  and  is  hopeful  of  recovery. 


An  appearance  of  the  natural  relations  of  the  diverticulum  to 
the  intestine,    a,  gastric  extremity ;  b,  rectal  extremity. 


844  INTESTINAL  OBSTRUCTION 

Intussusception,  Invagination. 

One  of  the  most  frequent  and  important  causes  of  intestinal  obstruc 
tion  is  intussusception  or  invagination  of  the  bowel ;  by  which  term  is 
meant  the  protrusion  or  slipping  of  one  portion  of  bowel  into  a  portion 
immediately  adjoining. 

This  condition  is  sometimes  found  after  death  in  persons  old  or  young, 
but  particularly  the  latter,  in  whom  during  life  there  were  no  symptoms 
of  intestinal  obstruction  or  intestinal  trouble  of  any  kind.  The  displaced 
intestine  in  these  subjects  is  easily  reduced,  is  unattended  by  any  signs  of 
inflammation,  and  is  evidently  the  result  of  spasmodic  contraction  of  the 
transverse  muscular  fibres  of  the  bowel  at  one  part,  with  distension  and 
relaxation  at  another  part,  by  which,  just  before  death,  one  piece  of  the 
bowel  is  pushed  into  an  adjacent  piece.  Not  unfrequently  two  or  more 
invaginations  are  seen  in  the  same  subject.  Flint  ^  counted  as  many  as 
fifteen  in  a  child  who  died  of  typhoid  fever.  This  invagination  of  the 
death-struggle  almost  invariably  involves  the  small  intestine,  and  may  be 
the  protrusion  of  a  piece  of  the  bowel  above  into  a  piece  immediately 
below,  or  the  reverse,  a  portion  of  bowel  below  being  pushed  into  a  por- 
tion above.  It  has  been  suggested  that  this  slight  and  temporary  intus- 
susception may  occur  during  life  and  give  rise  to  temporary  symptoms 
of  intestinal  obstruction,  which  disappear  when  reduction  of  the  displace- 
ment spontaneously  takes  place. 

It  will  be  seen  by  the  diagrams  that  three  successive  portions  of  intes- 
tine enter  into  the  formation  of  an  intussusception — an  entering,  return- 
ing, and  receiving  portion.  Two  mucous  surfaces  and  two  serous  surfaces 
are  thus  brought  into  apposition.  The  mesentery  attached  to  the  included 
lengths  of  bowel — viz.  the  entering  and  returning  lengths — is  necessarily 
pulled  down  with  the  bowel  in  its  descent,  and  is  also  embraced  by  the 


Fig.  26. 
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receiving  portion  of  the  intestinal  tube.  The  traction  excited  by  this 
portion  of  mesentery,  thus  wedged  in  between  the  middle  and  inner 
layers  of  the  bowel,  materially  alters  what  would  otherwise  be  the  rela- 
tionship of  the  parts.  Fig.  26  shows  simple  invagination  of  the  ileum  like 
the  finger  of  a  glove,  in  consequence  of  the  traction  exerted.  The  enter- 
ing or  invaginated  portion  does  not  always  lie  in  the  axis  of  the  envelop- 
ing tube,  but  is  more  or  less  curved,  until  very  often  its  lower  orifice  is  in 
tx)utact  with  the  wall  of  the  outer  layer.    The  concavity  of  this  curve  looks 
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toward  the  mesenteric  edge  of  the  invaginated  portion  of  bowel,  and  the 
convexity  toward  the  opposite  side  of  the  receiving  portion.  The  convex 
side  of  the  middle  cylinder  is  often  thrown  into  transverse  folds  or  convo- 
lutions. Intussusception,  which  gives  rise  to  symptoms  characteristic  of 
intestinal  obstruction  during  life,  is  invariably  from  above  downward. 
It  is  doubtful  whether  there  is  on  record  a  single  well-authenticated  case 
of  inflammatory  invagination  where  the  lower  segment  of  bowel  pro- 
truded into  the  upper. 

Reference  to  the  diagrams  will  show  that  the  lumen  of  the  bowel  is 
diminished,  and  that  more  or  less  intestinal  obstruction  must  follow 
invagination.  This  obstruction  is  increased  by  the  inflammation  which 
uecessarily  follows  this  condition.  The  large  and  numerous  blood-vessels 
of  that  portion  of  the  mesentery  involved  in  the  invagination  are  com- 
pressed and  stretched ;  arterial  supply,  and  especially  venous  return,  are 
interfered  with ;  congestion  quickly  follows,  with  copious  inflammatory 
exudation  ;  the  layers  of  intestine  become  swollen,  and  blood,  sometimes 
in  abundance,  is  poured  out  from  the  mucous  membrane.  Peritonitis,  lim- 
ited sometimes  to  the  invaginated  part,  more  often  spreading  to  the  peri- 
toneum covering  neighboring  structures,  soon  begins,  and  the  contiguous 
serous  surfaces  are  agglutinated  and  the  intussusception  rendered  irredu- 
cible. Lymph  and  other  inflammatory  products  are  poured  out  freely ; 
the  coats  of  the  intestine  become  distended  and  thicker,  and  the  inner 
and  middle  layers  of  the  invagination  are  separated  by  the  deposit ;  the 
invaginated  part  becomes  more  and  more  curved  toward  the  mesenteric 
border  of  the  outer  layer;  and  occlusion  of  the  bowel,  begun  by  the 
invagination,  is  made  more  or  less  complete  by  the  changes  wrought  by 
inflammation  (Fig.  27).  That  intestinal  obstruction  is  not  always  complete 
in  intussusception  is  shown  by  the  fact  that  fecal  matter,  often  in  consid- 
erable quantity,  is  passed  through  the  bent  and  narrowed  tube,  the  intes- 
tine retaining,  at  least  for  a  time,  its  contractile  power.  The  changes 
produced  by  inflammation  are  chiefly  seen  in  the  inner  and  middle  layers 
of  intestine,  the  receiving  or  outer  layer  of  the  invagination  often  escaping 
any  serious  damage.  These  changes  vary  with  the  character  and  duration 
of  the  inflammation.  Sometimes  they  are  limited  to  an  agglutination  of 
the  opposed  serous  membranes,  an  eflusion  of  blood  and  serum  from  the 
mucous  surfaces,  and  an  enormous  distension  and  swelling  of  all  the 
invaginated  parts ;  or  the  inflammation  may  end  in  mortification  of  the 
middle  or  both  the  inner  and  middle  cylinders,  the  dead  part  coming 
away  in  shreds  or  in  large  fragments,  or,  if  the  patient  lives  long  enough, 
the  entire  invaginated  tube  being  discharged  through  the  anus.  If  the 
inflammation  involves  the  invaginated  parts  unequally,  strips  and  shreds 
of  the  bowel  are  detached  by  ulceration  and  sloughing,  and  may  escape 
in  the  discharge  from  the  bowels  in  pieces  so  small  as  to  be  unnoticed ; 
but  if  the  intussuscepted  part  dies  en  masse,  a  circular  line  of  demarcation 
is  formed  by  ulceration,  and  the  dead  segment  is  detached  and  drops  into 
the  cavity  of  the  bowel  below,  and  escapes  through  the  rectum.  It  is 
often  so  complete  that  the  inner  and  middle  cylinders  can  be  recognized, 
and  the  part  of  the  intestinal  tube  to  which  the  expelled  bowel  belonged 
can  be  determined.  In  favorable  cases  the  blood-vessels  of  the  healthy 
bowel  above  and  below  the  dead  segment  pour  out  a  circular  mass  of 
coagulable   lymph,  which,  becoming   organized,  closes   the  breach  and 
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completes  the  intestinal  tube.  To  accomplish  this  it  is  necessary  that  the 
ends  of  the  two  portions  of  bowel  should  be  accurately  coaptated  :  if  they 
are  not,  some  opening  may  be  left  through  which  the  contents  of  the  gut 
may  escape  into  the  peritoneal  cavity,  producing  fatal  peritonitis ;  or  the 
new  formation  may  be  imperfectly  organized,  and  burst  during  some 
peristaltic  movement  of  the  bowel  or  from  the  pressure  of  gas  accumu- 
lating in  the  gut ;  or  the  supply  of  lymph  may  be  so  redundant  as  to 
obstruct  the  calibre  of  the  bowel,  or  end  in  cicatricial  contraction,  stric- 
ture, and  obstruction.  Aitken  ^  records  four  instances  where  the  curved 
end  of  the  invaginated  portion  of  bowel  by  prolonged  pressure  caused 
ulceration  and  perforation  of  the  coats  of  the  enclosing  bowel,  the  invag- 
inated portion  passing  through  the  side  of  the  enclosing  segment  and 
projecting  into  the  cavity  of  the  peritoneum. 

Gangrene  and  ulceration,  however,  do  not  always  follow  intussuscep- 
tion. The  mesenteric  injuries  may  be  sufficient  to  produce  congestion 
and  exudation,  and  the  patient  survive  the  invagination  for  weeks,  and 
death  eventually  occur  without  sloughing  or  ulceration ;  or  spontaneous 
reduction  of  the  invagination  may  take  place  and  recovery  of  the  patient 
follow.  The  last  termination  must  be  rare,  and  impossible  when  firm 
adhesion  between  the  serous  surfaces  has  taken  place ;  but  that  it  does 
exceptionally  occur  is  proved  by  cases  where  the  diagnosis  of  intussus- 
ception was  undoubted,  the  invagination  being  felt  in  the  rectum  or  seen 
prolapsed  through  the  anus.  The  most  common  termination,  if  the 
patient  survives,  is  mortification  of  the  invaginated  part  and  separation 
in  mass  or  by  shreds  or  fragments. 

Intussusception  may  occur  in  any  portion  of  the  intestinal  canal,  but 
some  points  are  more  liable  to  it  than  others.  56  per  cent,  of  the  cases 
collected  by  Brinton  were  ileo-caecal ;  in  32  per  cent,  the  small  intestine 
alone  was  involved;  28  iliac  and  4  jejunal;  in  12  per  cent,  the  colon, 
including  its  sigmoid  flexure,  was  the  part  implicated. 

When  the  rectum  is  involved,  it  usually  forms  the  outer  layer  of  the 
invagination,  the  middle  and  inner  layers  being  formed  by  the  bowel 
which  has  passed  from  above  into  it ;  when  prolapse  of  the  rectum  itself 
occurs,  the  raucous  membrane  is  generally  alone  involved,  but  along  with 
this  the  muscular  coat  may  also  descend  and  a  true  invagination  of  the 
rectum  be  found. 

The  most  common  variety  of  intussusception  is  the  ileo-caecal.  It  is 
in  this  form  that  we  find  the  greatest  length  of  bowel  involved.  This 
invagination  begins  generally  at  the  ileo-caecal  valve,  the  lips  of  which 
at  first  turn  toward,  and  descend  into,  the  cavity  of  the  caecum,  drawing 
with  them  the  end  of  the  ileum ;  in  this  case  the  valve  forms  the  lowest 
point  of  the  invagination.  If  the  invagination  continues,  the  end  of  the 
caecum  is  next  inverted ;  and  if  the  process  still  goes  on,  more  and  more 
of  the  colon  is  invaginated,  until  in  some  rare  cases  it  traverses  the  whole 
of  the  large  intestine,  appearing  just  above  or  even  protruding  through 
the  anus.  In  this  variety  the  vermiform  appendix  lies  between  the 
middle  and  inner  layers  of  the  intussusception,  and  its  opening,  usually 
stretched  and  enlarged  by  the  inverted  caecum  and  inflammatory  effusion, 
is  found  close  to  the  ileo-caecal  orifice.  In  this  intussusception  the  caecum 
and  colon  are  large  and  roomy,  and  the  invaginated  portion  not  so  liable, 

*  Science  and  Practice  of  Medicine. 


INTUSSUSCEPTION,  INVAGINATION.  847 

js  it  is  when  the  small  intestine  is  alone  implicated,  to  strangulation  and 
sloughing ;  nor  is  there  seen  in  ileo-csecal  intussusception,  unless  the  por- 
tion of  bowel  involved  is  very  short,  the  marked  curvature  of  the  invag- 
inated  portion  so  commonly  found  in  the  small  intestine.  In  the  ileo- 
csecal  form  it  is  twisted  or  much  convoluted  rather  than  bent. 

Another  variety  of  ileo-csecal  invagination — very  rare,  however — is 
where  the  ileo-csecal  orifice  does  not  descend  into  the  cavity  of  the 
caecum,  but  the  lower  end  of  the  ileum  passes  through  the  valve  into 
the  large  intestine.  In  this  instance  the  invaginated  portion  is  tightly 
compressed  by  the  valve,  and  strangulation  is  speedy  and  complete.  An 
invagination  may  occur  in  the  lower  part  of  the  ileum,  and  the  inner  and 
middle  layers  pass  on  to  the  ileo-csecal  valve,  and  be  arrested  at  that 
point,  and  afterward,  in  consequence  of  violent  peristaltic  action,  the 
whole  intussusception,  inner,  middle,  and  outer  layers,  be  invaginated 
into  the  colon.     In  this  way  the  invagination  becomes  doubled. 

While  intussusception  may  occur  in  either  sex  and  at  all  periods  of 
life,  it  happens  nearly  twice  as  often  in  males  as  in  females,  and  is  most 
frequently  seen  in  childhood.  Leichtenstem  ^  found  in  his  statistics  of 
473  cases  that  one-half  were  seen  in  children  under  ten  years  old,  and 
one-fourth  of  all  intussusceptions  occurred  in  children  from  four  to  twelve 
months  old.  Invagination  of  the  small  intestine  is  found  almost  exclu- 
sively in  adults.  Brinton  from  his  records  gives  the  mean  age  of  its 
occurrence  34.6  years.  According  to  the  same  author,  the  average  age 
of  ileo-csecal  invaginations  is  18.57  years,  and  one-half  of  all  cases  of 
this  form  of  intussusception  observed  by  him  were  in  children  under 
seven  years  of  age.  Leichtenstern  states  that  the  lower  part  of  the 
ileum  is  the  most  frequent  site  of  invagination  in  the  small  intestine, 
and  the  descending  colon  and  sigmoid  flexure  the  most  common  portion 
involved  in  intussusception  occurring  in  the  large  intestine. 

The  mechanism  of  intussusception  is  probably  not  always  the  same. 
The  following  is  thought  to  be  the  most  frequent  process :  A  segment  of 
bowel  becomes  paralyzed  by  local  peritonitis,  some  injury,  diarrhoea,  or 
colic,  and  while  in  this  state  a  segment  of  bowel  above  is  subjected  to 
violent  peristaltic  action,  and  is  forced  into  the  unresisting  portion  below. 
In  this  case  the  paretic  segment  forms  the  outer  or  receiving  layer  of  the 
intussusception.  Leichtenstern  believes  that  the  paretic  portion  is  turned 
in  and  invaginated  into  the  normal  bowel  below,  and  that  the  clinical 
course  of  intussusception  and  post-mortem  appearance  correspond  with 
this  explanation.  If  such  is  the  case,  the  paralyzed  portion  forms  the 
inner  layer,  and  the  active  bowel  below  the  receiving  layer.  Another 
theory,  which  applies  with  much  force  to  the  most  common  of  all  invag- 
inations— viz.  the  ileo-csecal — is,  that  as  violent  anal  tenesmus  produces 
prolapse  of  the  rectum,  so  prolonged  and  powerful  tenesmus  at  the  ileo- 
csecal  opening  may  cause  prolapse  of  the  lips  of  this  orifice,  and,  eventu- 
ally, invagination  of  the  ileum,  or  of  both  this  and  the  csecum,  into  the 
colon.  When  we  remember  that  the  ileo-csecal  valve  is  furnished  with 
a  sphincter  muscle,  the  analogy  is  complete.  The  idea  so  long  entertained 
that  intestinal  worms  may  occasion  invagination  of  the  bowel  has  gener- 
ally been  abandoned.  A  pol3rpoid  tumor,  by  dragging  down  the  por- 
tion of  bowel  to  which  it  is  attached,  may  produce  invagination;  apd 
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Briuton's  statistics  give  5  per  cent,  of  cases  of  intussusception  from  this 
source.  An  examination  of  a  larger  number  of  cases  would  probably 
show  a  much  smaller  percentage  due  to  this  cause. 

A  majority  of  cases  of  intussusception,  however,  take  place  suddenly, 
without  previous  diarrhoea,  colic,  traumatism,  or  ill-health  of  any  kind, 
and  probably  occur  without  any  tenesmus  or  paresis  of  a  portion  of 
bowel.  It  may  be  that  the  longitudinal  fibres  of  a  segment  of  gut  con- 
tract, dilating  and  shortening  a  portion  of  the  bowel ;  while  this  part  is 
distended  a  portion  immediately  above  may  be  lengthened  and  narrowed 
by  contraction  of  the  circular  fibres,  and  violent  peristalsis  going  on  at 
this  moment,  aided,  possibly,  by  contraction  of  the  muscular  wall  of  the 
abdomen,  forces  the  upper  and  narrow  segment  into  the  lower  and 
dilated  one. ' 

At  first  the  invagination  involves  a  small  portion  of  the  bowel,  but, 
active  peristaltic  action  continuing,  it  rapidly  increases  in  size.  This 
increase  is  made  at  the  expense  of  the  sheath  or  outer  layer,  which  turns 
in  to  form  the  middle  layer.  The  length  of  the  invagination  varies  from 
two  or  three  inches  to  three,  four,  or  five  feet. 

The  symptoms  of  intussusception  generally  come  on  suddenly,  and 
indicate  both  intestinal  obstruction  and  inflammation.  Pain  resembling 
violent  colic,  and  referred  to  the  site  of  the  invagination,  is  a  prominent 
symptom.  The  pain  is  intense,  paroxysmal  in  character,  but  after  a 
time  it  becomes  continuous.  At  first  pressure  gives  relief,  but  in  a  few 
hours  tenderness,  denoting  peritonitis,  appears,  limited  to  the  invagina- 
tion or  spreading  gradually  over  the  whole  abdomen.  Vomiting  soon 
follows,  and,  with  rare  exceptions,  is  persistent.  After  two  or  three  days 
occasionally  blood  and  sometimes  fecal  matter  are  ejected  from  the  stom- 
ach. Diarrhoea,  with  bloody,  mucoid  stools,  is  rarely  ever  absent,  and  is 
characteristic  of  invagination.  The  patient  has  from  fifteen  to  twenty 
passages  a  day.  If  the  large  intestine  is  involved,  the  diarrhoea  is 
accompanied  with  tenesmus.  Above  the  obstruction  gas  and  ingesta 
accumulate,  and  produce  abdominal  distension,  sometimes  well  marked. 
Generally  the  tumor  formed  by  the  invagination  can  be  felt  through  the 
abdominal  wall,  and  is  a  symptom  of  great  importance.  Meteorism  and 
peritonitis  may  render  the  existence  of  the  tumor  obscure  or  altogether 
prevent  its  recognition,  but  in  intussusception  of  the  colon  and  at  the 
ileo-caecal  valve  the  solid  cylindrical  mass  can  usually  be  found,  and  fre- 
quently, when  the  small  bowel  alone  is  implicated,  a  very  careful  and 
patient  examination  will  enable  the  observer  to  detect  it.  Sometimes  it 
changes  its  site,  size,  and  shape ;  occasionally  it  can  be  felt  in  the  rectum 
or  is  seen  protruding  through  the  anus. 

The  urgency  of  the  symptoms  of  invagination  depends  upon  the  por- 
tion of  bowel  involved  and  the  degree  of  constriction  of  the  gut  and  its 
attached  mesentery.  When  the  bowel  is  tightly  constricted  the  symp- 
toms are  acute,  and  the  patient  may  die  in  a  day  or  two ;  when  the  bowel 
is  not  constricted  the  symptoms  are  chronic  in  character,  and  in  the  early 
stages  not  urgent.  The  difference  here  is  like  that  between  strangulated 
and  incarcerated  hernia. 

In  acute  cases  the  attack  is  sudden,  obstruction  complete,  and  the 
symptoms  those  of  internal  strangulation  of  the  bowel,  often  followed 
by  collapse,  which  may  destroy  life  in  a  few  hours.     These  cases  are 
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chiefly  jejunal  and  iliac  invaginations,  and  the  higher  up  in  the  small 
intestine  the  seat  of  obstruction  the  more  violent  and  urgent  the  symp- 
toms. Constriction,  being  great,  is  followed  by  engorgement  and  inflam- 
mation of  the  invaginated  bowel,  and  if  the  patient  lives  long  enough 
gangrene  ensues,  by  which  the  obstructing  mass  is  separated  and  discharged 
en  masse  or  in  fragments  through  the  anus.  Not  unfrequently  life  is 
saved  in  this  way.  That  gangrene  has  taken  place  and  separation  of  the 
invaginated  segments  is  in  progress  are  often  known  by  the  very  fetid 
character  of  the  evacuations  and  by  their  admixture  with  blood  and 
shreds  of  necrosed  bowel.  AYlien  the  sequestrum  has  been  detached 
entire,  it  is  often  passed  with  difficulty.  Frequently  it  lodges  at  some 
point  in  the  bowel,  producing  temporary  obstruction  and  giving  rise  to 
tenesmus  and  pain  as  it  passes  along  the  large  intestine.  There  is  no 
doubt  that  the  continuity  of  the  intestine  above  and  below  the  neck  of 
the  invagination  has  been  established,  and  complete  cures  eiFected  in  the 
way  already  mentioned.  Usually,  however,  the  patient  dies  from  col- 
lapse, peritonitis,  or  perforation  of  the  bowel  before  the  obstructing  mass 
can  be  removed  by  gangrene.  Children  almost  invariably  die  before 
this  can  take  place,  and  adults  live  from  the  seventh  to  the  fourteenth 
day,  according  to  the  greater  or  less  violence  and  acuteness  of  the  symp- 
toms. AYhen  the  slough  has  been  discliarged  and  the  continuity  of 
intestine  established,  recovery  is  still  uncertain,  and  death  very  often 
happens  for  reasons  referred  to  in  speaking  of  the  separation  of  the 
sequestrum. 

Separation  of  the  invaginated  portion  and  its  expulsion,  according  to 
Leichtenstern,  in  the  majority  of  cases  takes  place  from  the  eleventh  to 
the  twenty-first  day,  but  in  chronic  cases  it  is  often  delayed  for  months. 
According  to  Brinton,  separation  of  the  sequestrum  occurs  between  the 
eighth  and  fifteenth  in  intussuscepted  small  intestine,  and  between  the 
fifteenth  and  twenty-second  days  in  acute  cases  of  ileo-csecal  and  colic 
invaginations. 

In  chronic  cases  of  intussusception,  which  usually  embrace  the  ileo- 
csecal  and  colic  varieties,  strangulation  is  not  common  and  the  course  of 
the  disease  is  protracted.  These  cases  often  last  for  several  months,  and 
the  symptoms  are  not  always  well  defined.  At  first  the  pain  is  parox- 
ysmal, with  long  intervals  of  ease.  Vomiting  succeeds,  but  is  not 
persistent ;  discharge  of  the  contents  of  the  bowel  below  the  seat  of 
lesion  takes  place  and  afterward  fecal  matter  from  above  this  point, 
because  the  permeability  of  the  bowel  is  not  usually  lost  in  chronic  cases. 
Eventually  the  alvine  discharges  become  bloody,  mucoid,  and  character- 
istic of  intussusception ;  the  severity  of  the  symptoms  ma}  gradually 
increase,  the  pain  becoming  greater,  more  constant,  the  vomiting  more 
incessant,  the  discharges  from  the  bowels  more  frequent,  and  in  one,  two, 
or  three  months  the  patient  dies  from  asthenia.  Several  authentic  cases 
are  related  where  the  disease  lasted  one  or  two  years  before  terminating 
fatally.  Very  often  some  days  before  death  the  pain  and  tenderness 
cease,  and  the  operations  become  free  from  blood  and  normal  in  cha- 
racter. 
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Constipation. 

Constipation  is  a  prominent  symptom  in  all  of  the  conditions  which 
give  rise  to  intestinal  obstruction,  and  habitual  constipation  or  loss  of  the 
powers  provided  for  the  advance  of  the  contents  of  the  intestines  not 
unfrequently  leads  to  permanent  occlusion  of  the  canal.  It  is  impossible 
to  fix  any  definite  rule  as  a  standard  of  health  for  the  number  and  quan- 
tity of  alvine  evacuations.  Some  individuals  have  a  passage  from  the 
bowels  once  every  day;  others,  in  the  enjoyment  of  as  good  general 
health,  suffer  from  the  ordinary  inconveniences  of  constipation  if  they 
have  less  than  two  or  three  daily  fecal  discharges ;  others,  again,  appar- 
ently equally  as  well,  have  a  movement  from  their  bowels  once  in  two 
or  three  days  or  once  a  week,  or  even  once  in  two  weeks.  Habershon^ 
records  the  case  of  a  "woman  sixty  years  old  who  from  youth  upward 
had  had  a  passage  from  the  bowels  only  every  six  or  eight  days,  and 
whose  health  had  been  perfect."  A  lady  under  my  own  observation,  for 
twenty  years  never  had  an  alvine  discharge  oftener  than  once  in  two 
weelcs,  and  three  times  in  her  life  had  passed  two  months  without  a 
movement  of  her  bowels.  This  lady  was  the  mother  of  several  children, 
and,  although  not  in  perfect  health,  was  able  to  attend  to  her  ordinary 
household  duties.  Such  cases  are  not  very  uncommon,  and  occur,  as  far 
as  I  have  been  able  to  ascertain,  more  frequently  in  women  than  in  men. 

The  number  of  fecal  evacuations  and  the  quantity  discharged  have  been 
shown  by  Bischoff  and  Voit  to  depend,  to  some  extent,  upon  the  character 
of  the  food  ingested,  vegetable  diet  producing  abundant,  and  animal  diet 
scanty,  stools.  Doubtless,  the  quality  of  the  food  partly  explains  the 
quantity  of  the  alvine  evacuation,  although,  to  some  extent,  this  must 
depend  upon  the  time  that  the  feces  remain  in  the  colon,  a  long  residence 
there  taking  away  a  greater  part  of  the  watery  constituents  and  making 
the  fecal  mass  thicker  and  harder ;  but  the  variations  in  the  number  of 
stools  in  persons  living  on  the  same  diet  can  only  be  explained  by  the 
variations  in  the  activity  of  the  peristaltic  action  in  different  individuals, 
or- in  the  same  indiv^idual  at  different  periods  and  under  different  sur- 
roundings. 

The  causes  of  habitual  constipation  are  of  the  most  varied  and  diversi- 
fied character,  and  it  is  not  always  possible  in  an  individual  case  to  point 
out  the  original  or  primary  one.  Not  unfrequently  several  causes  are  in 
operation  at  the  same  time  to  produce  sluggishness  of  the  intestinal  canal 
and  constipation.  Very  often  it  begins  with  change  of  scene  and  habits, 
by  which  the  daily  visit  to  the  water-closet  is  interfered  with,  or  after 
confinement  to  bed  with  some  temporary  indisposition.  It  is  more  likely 
to  occur  in  men  and  women  whose  habits  are  sedentary  and  who  are  con- 
stitutionally lazy  and  indolent.  The  feces  are  allowed  to  remain  in  the 
rectum  and  colon,  and  every  hour  after  the  ordinary  time  for  going  to 
stool  diminishes  the  watery  parts  of  the  fecal  mass  and  makes  it  harder 
and  more  consistent.  Many  cases  of  chronic  constipation,  begun  in  this 
way,  have  ended  in  dilatatiou  and  thickening  of  the  intestine,  ulceration 
of  the  mucous  membrane,  and,  eventually,  ])erforation  of  the  coats  and 
escape  of  the  contents  of  the  gut  into  the  peritoneal  cavity.    Rapid  excre- 

*  On  Diseases  of  the  Abdomen,  quoted  bv  Leichtenstern  in  Ziemssen^s  Oyc.  P.  of  Med^ 
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tion  of  water  by  the  kidneys,  lungs,  and  skin  produces  constipation  by 
withdrawing  a  large  proportion  of  the  water  from  the  fecal  mass,  render- 
ing it  unnaturally  dry  and  of  diminished  bulk.  In  diabetes,  constipation 
arises  from  this  cause  unless  the  patient  makes  up  the  loss  by  drinking 
an  unusually  large  quantity  of  water.  Constipation  in  nursing- women 
is  explained  by  the  loss  of  water  in  the  secretion  of  milk.  The  profuse 
sweating  which  attends  malarial  fever,  phthisis,  and  other  diseases  readily 
accounts  for  the  constipation  which  often  accompanies  these  disorders. 

Certain  articles  of  food  not  necessary  to  mention  here  produce  consti- 
pation. They  fail  to  excite  peristaltic  action ;  or  articles  of  diet  which 
at  first  act  as  a  stimulus  to  the  bowels,  and  even  provoke  temporary 
diarrhoea,  lose  their  power  if  kept  up  too  long — -just  as  certain  purgative 
medicines  lose  their  force  if  continued  for  too  long  a  period.  Gradually 
they  cease  to  increase  the  peristaltic  action,  and  rather  add  than  otherwise 
to  the  inactivity  of  the  intestines.  Eating  the  same  kind  of  food  day 
after  day  is  very  apt,  sooner  or  later,  to  result  in  diminished  sensibility 
of  the  intestinal  canal,  a  reduction  of  the  peristaltic  force,  and  deficiency 
in  the  secretion  of  the  digestive  juices,  which  in  itself  is  a  common  cause 
of  constipation.  Frequent  change  of  diet  is  generally  needed  to  supply 
the  stimulus  necessary  for  that  intestinal  motion  Avhich  relieves  the 
bowels. 

Bile  is  looked  upon  as  one  of  the  most  powerful  agents  in  stimulating 
peristaltic  action,  and  when,  from  any  cause,  mechanical  or  otherwise,  it 
is  not  poured  into  the  bowel,  constipation  ensues.  Unnatural  flexures, 
congenital  or  acquired,  of  the  large  intestine  are  not  unfrequently  the 
source  of  chronic  constipation.  These  flexures,  normal  or  factitious,  favor 
accumulation  of  feces,  especially  in  subjects  who  have  diminished  sensi- 
bility of  the  bowel  and  a  paretic  state  of  the  muscular  coat.  Certain 
injuries  and  diseases  of  the  brain  and  spinal  cord  reduce,  and  sometimes 
altogether  prevent,  intestinal  activity.  Hysteria,  if  it  exist  for  any  length 
of  time,  is  generally  attended  by  sluggishness  of  the  bowels,  and  great 
mental  depression  (melancholia)  is  sometimes  preceded  and  sometimes 
followed  by  habitual  constipation.  In  treating  such  a  case  it  is  import- 
ant to  make  the  distinction. 

Temporary  paralysis  of  the  muscular  coat  of  the  bowel,  follow^ed  by 
symptoms  of  intestinal  constriction,  with  insuperable  constipation,  some- 
times attends  violent  contusion  of  the  abdomen.  In  some  cases  prolonged 
t'unctional  weakness  of  the  muscular  coat  follows  the  injury.  Many  chronic 
diseases  leave  the  bowel  in  a  sluggish  condition  by  the  pathological  changes 
produced  in  the  intestine.  The  function  of  the  muscular  coat  is  frequently 
injured  by  the  infiltration  which  accompanies  peritonitis.  The  fibres  are 
separated  by  the  serous  effusion  which  attends  this  inflammation ;  they 
become  overstretched,  and,  losing  their  contractility,  end  in  paralysis  and 
obstinate  constipation.  Occlusion  of  the  canal  from  this  cause  may  last 
for  days,  and  be  accompanied  with  tympanitis,  stercoraceous  vomiting, 
and  all  the  signs  of  internal  strangulation,  ending  in  death.  Post-mor- 
tem examinations  in  such  cases  show  no  stricture  or  unnatural  diminution 
in  the  size  of  the  canal,  but  that  the  fatal  occlusion  was  due  to  paralysis 
of  the  muscular  coat  of  the  bowel  and  arrest  of  its  power. 

The  Bormal  advance  of  the  contents  of  the  bowel  is  interfered  with  by 
any  cause  wr»ich  lessens  the  contractility  of  the  muscular  coat.     Chronie 
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diseases  which  debilitate  the  general  muscular  system  affect  at  the  san»e 
time  the  contractile  power  of  the  muscular  coat  of  the  canal,  and  the 
debility  and  degeneration  of  old  age  are  felt  here,  and  sometimes  occasion 
the  constipation  which  often  accompanies  this  period  of  life.  Leichten- 
stern^  says  that  chronic  intestinal  catarrh  is  a  common  factor  of  constipa- 
tion— that  when  this  catarrh  is  of  long  standing  it  produces  relaxation 
of  the  muscular  coat  and  diminishes  the  elasticity  of  the  intestinal  walls. 
He  believes  that  this  pathological  condition  exists  in  a  large  proportion 
of  the  cases  of  habitual  constipation  attended  with  mental  depression, 
that  the  hypochondriasis  makes  its  appearance  after  the  constipation 
has  become  chronic,  and  that  it  is  a  secondary  symptom.  This  affection 
is  located  chiefly  in  the  small  intestine,  and  does  not  usually  involve 
the  colon. 

Probably  the  most  common  form  of  chronic  constipation  is  that  which 
accompanies  loss  of  sensibility  and  muscular  inactivity  of  the  colon  and 
rectum.  The  large  bowel  becomes  sometimes  so  distended  by  the  accu- 
mulated fecal  masses  that  it  has  been  found  after  death  to  measure  ten  or 
fifteen  inches  in  circumference  and  to  contain  an  astonishing  quantity  of 
feces.  Any  part  of  the  canal,  except  the  last  two  inches  of  the  rectum, 
which  is  kept  empty  by  the  contraction  of  the  sphincters,  may  be  occu- 
pied by  the  mass,  but  the  accumulation  is  greatest  in  the  rectum,  caecum, 
and  sigmoid  flexure.  At  the  last-named  location  the  distension  is  so  great 
that  the  mass  can  be  readily  felt  through  the  abdominal  walls.  The 
tumor  may  be  as  large  as  a  foetal  head,  and  may  be  mistaken  for  a  simple 
or  malignant  tumor  of  the  omentum,  stomach,  or  other  organ,  or  for 
pregnancy  or  ovarian  growth.  The  dilatation  may  be  so  enormous  as  to 
push  the  small  intestines  into  the  back  part  of  the  abdominal  cavity  and 
to  interfere  with  the  function  of  any  organ  upon  which  it  encroaches.  It 
may  press  upon  the  concave  surface  of  the  liver,  and,  arresting  the  flow 
of  bile,  produce  jaundice  or  mechanically  interfere  with  some  portion  of 
the  track  of  the  urinary  organs  and  cripple  their  functions.  AVhen  situ- 
ated in  a  portion  of  the  canal  not  tightly  attached  to  the  abdominal  walls 
it  is  slightly  movable,  more  or  less  hard  and  consistent,  according  to  its 
duration,  for  it  remains  often  for  months  unchanged,  sometimes  giving  to 
the  fingers  the  impression  of  a  rather  soft,  easily-indented  swelling  with  a 
uniform  smooth  surface — more  often  feeling  like  a  hard,  irregular,  elon- 
gated, and  corrugated  mass  of  fecal  balls.  Contraction  here  and  there  of 
bundles  of  the  circular  muscular  fibres  of  the  gut  produces  the  irregular, 
corrugated  impression  imparted  to  the  fingers.  Their  shape  and  position 
may  sometimes  be  changed  by  pressure  through  the  abdominal  wall.  If 
the  accumulation  occurs  in  the  rectum,  the  introduction  of  a  tube  or  bou- 
gie is  prevented  by  the  impacted  mass,  which  can  be  gotten  away  only  by 
the  fingers  or  by  some  instrument.  The  colon  and  rectum  may  be  dilated 
to  their  utmost  capacity  with  an  enormous  amount  of  feces,  enough  to 
fill  a  common-sized  pail,  and  both  the  patient  and  medical  attendant  be 
deceived  as  to  the  sufferer's  condition  by  the  fact  that  he  has  his  daily 
number  of  stools.  The  semi-fluid  contents  of  the  small  intestines  find 
their  way  through  this  mass  by  some  irregular  and  uncei-tain  track, 
undermining  and  breaking  down  sometimes  a  lump  of  the  old  fecal 
accumulation,  which,  if  small  in  size  or  broken  up,  may  pass  on  and 

^  Op.  cU. 
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escape  by  the  anus,  but  if  large  aud  hard  may  drop  into  tlie  ii-regular 
and  uucertain  passage  and  permanently  close  it ;  then  sudden  and  com- 
plete intestinal  occlusion  takes  place,  with  all  of  its  fearful  consequences. 
If  this,  however,  should  not  occur,  and  the  accumulation  is  not  recog- 
nized and  removed,  the  enormous  dilatation  may  go  on  until  complete 
paralysis  of  the  muscular  coat  is  produced,  and  entire  stoppage  of  the 
current  of  feces,  Avith  permanent  occlusion  of  the  bowel ;  or  before  this 
takes  place  ulceration  may  set  in,  partly  because  of  the  great  pressure  of 
the  fecal  mass  upon  the  mucous  membrane,  and  partly  from  the  irritating 
character  of  the  contents  of  the  bowel,  tjlceration  begins,  most  likely, 
at  some  point  where  resistance  is  greatest,  and  perforation  of  the  bowel 
may  ensue. 

Symptoms. — If  the  accumulation  occupies  only  a  portion  of  the  colon, 
as  the  caecum  or  sigmoid  flexure,  the  distended  part  may  become  displaced 
and  twisted  on  its  long  axis.  This  condition  scarcely  ever  happens  in 
the  large  intestines  except  at  the  parts  mentioned.  Torsion  of  the  caecum 
rarely  takes  place  except  in  persons  of  from  forty-five  to  sixty  years  of 
age,  while  twisting  of  the  sigmoid  flexure  may  happen  at  any  period  of 
life.  When  distended  and  very  heavy  from  the  weight  of  feces,  with 
probably  some  cougenital  defect  about  its  mesenteric  attachment,  the  sig- 
moid flexure  may  become  twisted  and  drop  into  the  pelvis,  producing  at 
once  symptoms  of  internal  strangulation. 

Individuals  accustomed  to  having  one  or  more  alvine  evacuations  a 
day  are  made  uncomfortable  by  two  or  three  days  of  constipation.  A 
feeling  of  distension  about  the  abdomen,  with  flatulence  and  heat,  follows 
this  condition,  and  soon  afterward  headache,  loss  of  appetite,  and  symp- 
toms of  indigestion  supervene.  If  this  state  of  the  bowels  continues 
unrelieved,  pressure  upon  the  hemorrhoidal  veins  takes  place  and  inter- 
ference with  venous  return,  producing  congestion  in  the  lower  end  of  the 
rectum.  This  is  attended  by  straining,  diarrhoea,  evolution  of  gaseous 
matter,  colicky  pains,  and  possibly  sympathetic  disturbance  of  the  genito- 
urinary organs.  When  at  last  the  hardened  and  enlarged  mass  is  dis- 
charged, it  produces  some  pain  and  burning  about  the  anus,  with  possibly 
rupture  of  the  mucous  membrane  in  that  region.  Fissure  of .  the  anus 
may  thus  originate.  In  the  case  of  a  lad  aged  about  nine  years  under 
my  care  fissure  of  the  anus  began  in  this  way,  and  after  its  formation 
the  pain  of  defecation  was  so  intense  that  he  resisted  for  ten  days  every 
attempt  of  his  bowels  to  move.  After  this  time  he  passed  every  day  or 
two  one  or  more  hardened  fecal  balls,  but  always  with  such  atrocious  pain 
that  he  looked  forward  to  the  next  attempt  with  terror.  This  case  ended 
in  fecal  impaction,  which  nearly  proved  fatal. 

Not  unfrequently  persons  who  habitually  go  two  or  three  days  without 
having  a  passage  from  the  bowels  are  not  apparently  inconvenienced,  and 
after  a  time  any  of  the  discomforts  ordinarily  felt  from  constipation  are 
not  noticed,  if  indeed  any  exist. 

Generally,  however,  chronic  constipation  leads  to  a  host  of  troubles  of 
the  most  varied  character.  There  is  not  an  organ  in  the  body  that  is  not 
more  or  less  influenced  by  it.  The  generation  of  gas  in  the  intestines 
produces  a  sense  of  fulness  of  the  abdomen  and  elevation  of  the  dia- 
phragm which  interferes  with  the  action  of  the  lungs  and  heart.  The 
sufferer  is  oppressed,  siglis,  and  has  difficult  respiration  and  attacks  of 
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palpitation  of  the  heart.  The  influence  of  the  abdominal  pressure  is 
conducted  by  the  sympathetic  nerves  to  the  brain,  and  the  patient  fre- 
quently has  vertigo,  headache,  ringing  in  the  ears,  faintness,  etc.,  and  in 
consequence  of  the  pressure  upon  other  nerves  or  of  hyperaemia  of  the 
spinal  cord  and  its  membranes  he  has  dull  aching  pains  in  his  back, 
groins,  genitals,  or  extremities.  I  have  seen  in  several  instances  pain  in 
the  legs,  coming  on  after  the  patient  has  retired  and  lasting  until  morning, 
violent  enough  to  prevent  sleep,  at  once  permanently  relieved  by  an  active 
cathartic  after  antiperiodics,  alteratives,  and  anodynes  had  failed  to  do  any 
good. 

A  patient  suifering  from  habitual  constipation  usually  obtains  tempo- 
rary relief  by  the  bowels  acting  either  spontaneously  or  after  a  dose  of 
medicine ;  but,  the  causes  of  constijmtion  continuing,  the  physical  dis- 
comforts and  suffering  continue,  varied  in  every  conceivable  way.  His 
digestion  being  disturbed,  appetite  poor,  and  assimilation  imperfect,  he 
gradually  loses  flesh  and  his  complexion  becomes  sallow  and  unhealthy. 
In  addition  to  this,  he  soon  grows  irritable  and  fretful,  trifling  affairs 
trouble  him,  he  has  fits  of  great  mental  depression,  and  soon  settles  down 
into  hypochondriasis,  his  life  becoming  a  burden  to  himself  and  a  nuis- 
ance to  his  friends. 

If  the  constipation  ends  in  fecal  accumulation,  the  worst  symptoms  of 
mechanical  obstruction  may  present  themselves  at  any  time,  and  death  of 
the  individual  follow.  The  practitioner  should  always  keep  this  fact  in 
jnind  in  treating  every  case  of  intestinal  obstruction,  and  search  for  fecal 
impaction  by  examining  the  rectum  and  the  whole  length  of  the  large 
intestine  through  the  anterior  abdominal  wall.  Very  often  symptoms  of 
impaction  come  on  gradually  in  one  who  has  been  ailing  for  some  weeks 
or  months,  but  sometimes  the  onset  is  as  sudden  as  in  a  case  of  acute 
occlusion  of  the  intestines.  The  patient  is  seized  with  pain  like  that  of 
colic  and  an  urgent  desire  to  empty  his  bowels,  but  all  attempts  to  do 
this  are  futile,  and  the  straining  is  followed  by  great  exhaustion ;  bor- 
borygmus,  nausea,  vomiting,  and  possibly  hiccough,  soon  come  on,  with 
tympanitic  distension  of  the  belly.  If  the  impaction  is  not  overcome, 
death  by  collapse  or  from  peritonitis  follows.  Post-mortem  examination 
shows  enormous  fecal  accumulation,  peritonitis  as  a  consequence  of  the 
obstruction,  perforating  ulcer  in  some  part  of  the  large  bowel,  more  often 
the  sigmoid  flexure,  or,  in  some  cases,  absolute  rupture  of  the  csecum 
itself,  and  escape  of  its  contents  into  the  peritoneal  cavity. 


Stricture  of  the  Bowel. 

In  a  report  by  George  Pollock^  of  127  cases  of  intestinal  obstruction, 
77  lx>longed  to  the  above  class ;  and  Brinton,  in  his  analysis  of  the  whole 
group  of  cases  collected  by  him,  says  stricture  constitutes  about  73  per 
cent.  In  124  cases  of  intestinal  obstruction  reported  by  Mr.  Bryant^ 
from  the  post-mortem  records  of  Guy's  Hospital,  47  were  found  to  l)e 
stricture  of  the  bowel.  The  above  statements  shov  that  stricture,  or 
diminution  of  the  calibre  of  the  bowel,  is  the  mosf   frequent  cause  o^ 

^  Medieo-Chirurgical  Review,  1853.  '  P-'odi/^  of  Surgeru 
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intestinal  obstruction,  and  the  subject  is  worthy  of  our  earnest  consid- 
eration. 

While  stricture  of  the  bowel  may  be  found  in  any  portion  of  the  intes- 
tinal canal,  it  occurs  most  frequently  in  the  sigmoid  flexure  and  rectum. 
Brinton  found  in  100  fatal  cases  of  stricture  30  in  the  rectum  and  30  in 
the  sigmoid  flexure;  only  8  cases  in  100  were  in  the  small  intestine. 
Brinton's  statistics  correspond  very  nearly  with  those  of  other  writers. 
The  affection  is  more  common  in  men  than  women,  and  the  average  age 
at  death  is  about  forty-four  years. 

The  most  common  cause  of  stricture  is  contraction  following  cicatriza- 
tion of  ulcers  of  the  mucous  and  submucous  coats  of  the  intestine.  The 
ulcer  may  involve  the  circumference  of  the  bowel,  and  the  resulting  cica- 
trix terminate  in  uniform  constriction  of  its  lumen,  or  the  ulceration  may 
extend  several  inches  along  the  side  of  the  intestine,  ultimately  causing 
contraction  in  the  direction  of  its  longitudinal  axis,  marked  stenosis,  and 
kinking  of  the  gut.  When  ulceration,  continuous  or  in  patches,  involves 
a  large  extent  of  bowel,  it  may  reduce  the  gut  to  a  mass  of  indistinguish- 
able cicatricial  tissue.  Bristowe^  says  he  has  seen  the  whole  caBcum  thus 
contracted  "  into  a  channel  barely  capable  of  admitting  a  goose's  quill.'' 

Stricture  of  the  intestine  often  follows  dysentery  or  tubercular  and 
syphilitic  ulceration  of  the  bowel.  Follicular  or  hemorrhoidal  ulceration 
is  sometimes  the  beginning  of  a  stenosis  which  ends  in  stricture  of  the 
rectum.  Stercoral  ulcers  of  the  colon  are  not  unfrequently  the  starting- 
point  of  cicatricial  contraction  of  the  calibre  of  the  bowel.  Sometimes, 
but  rarely,  ulcers  of  typhoid  fever  end  in  constriction  of  the  intestinal 
tube.  The  diameter  of  the  gut  is  also  contracted  by  the  effects  of  caustic 
substances,  by  ulceration  following  the  lodgment  of  foreign  bodies,  and 
by  effusion  of  lymph  or  thickening  attendant  upon  long-standing  hernia. 
Very  often  after  death  it  is  impossible  to  determine  what  particular  kind 
of  inflammation  and  ulceration  caused  the  stricture.  Generally,  the  cause 
which  provokes  the  ulceration  sets  up  chronic  peritonitis,  which  mate- 
rially aids  in  producing  the  obstruction.  Spasm  of  the  circular  muscular 
fibres  usually  accompanies  these  lesions,  and  materially  contributes  in 
many  cases  to  fatal  intestinal  obstruction.  Some  authors  assert  that 
spasm  without  organic  change  can  produce  acute  obstruction  :  such  an 
occurrence,  except  possibly  in  the  rectum,  must  be  very  rare,  if  indeed 
it  ever  happens. 

The  most  common  cause  of  stricture  is  cancer.  This  disease  may 
originate  in  the  bowel  itself,  or,  beginning  in  some  neighboring  organ 
or  tissue,  gradually  spreads  and  involves  the  gut.  It  may  extend 
around  the  bowel  or  be  infiltrated  along  the  sides  of  the  canal  for  sev- 
eral inches,  and  may  be  scirrhous,  medullary,  or  epithelial  in  character. 
Eighty  per  cent,  of  the  cases  of  cancer  of  the  bowel  are  situated  in  the 
rectum.  Usually,  but  not  invariably,  cancerous  deposits  are  found  in 
persons  who  have  passed  middle  age. 

An  impediment  to  the  passage  of  fecal  matter  is  invariably  produced 
in  constriction  of  the  intestine  from  the  above  causes,  and  it  frequently 
continues  until  fatal  occlusion  occurs.  The  contents  of  the  bowel  accu- 
mulate above  the  block,  producing  distension  of  the  gut  and  thickening 
of  the  muscular  coats  above  the  stricture,  with  contraction  and  atrophy 

^  Reynolds's  System  of  Medkine. 
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of  the  portion  of  intestine  below.  Dilatation  of  the  bowel  above  the 
seat  of  lesion  is  sometimes  great  enough  to  cause  ruj^ture  and  peritoneal 
extravasation,  or  distension  and  stretching  of  the  coats  of  the  canal  may 
be  sufficient  to  interfere  with  its  circulation,  and  ulceration  ensue. 

Occasionally  cases  of  stricture  or  well-marked  circumscribed  contrac- 
tion of  the  bowel  are  seen  which  give  rise  to  no  marked  symptoms  of 
constriction  during  life.  Such  was  the  case  in  the  instauce  related  by 
Bristowe  and  referred  to  above.  These  instances  are,  however,  excep- 
tional in  the  large  intestine. 

Symptoms  of  stricture  vary  according  to  the  site,  cause,  and  extent  of 
the  lesion.  They  are  gradually  developed,  and  in  this  respect  are  unlike 
the  symptoms  of  internal  strangulation  or  of  intussusception,  which  are 
generally  acute  aud  rapid  in  their  course.  When  the  obstruction  in 
stricture  is  complete,  progress  toward  death  is  comparatively  slow.  If 
the  stricture  is  seated  in  the  small  intestine,  the  symptoms  are  often  so 
obscure  that  for  a  long  time  the  presence  of  the  contraction  may  not  be 
suspected ;  the  contents  of  the  small  bowel  are  usually  fluid,  and  in  this 
state  readily  pass  through  the  constricted  part.  The  more  solid  the  con- 
tents of  the  bowel,  the  greater  the  difficulty  in  passing  a  contracted  aud 
narrow  orifice,  and  the  more  conclusive  and  chamcteristic  the  assemblage 
of  symptoms  of  obstruction  from  stricture. 

The  history  of  a  case  of  intestinal  obstruction  from  stricture  is  often 
instructive.  For  weeks  or  months  there  have  been  colicky  pains  and 
intestinal  disorder ;  possibly,  in  the  early  stages,  diarrhoea,  but  later 
marked  constipation,  and  probably  previous  attacks  where  constipation 
was  for  a  time  insuperable  and  death  from  obstruction  imminent.  Hem- 
orrhage, except  in  cancer  or  when  complicated  with  piles,  is  rare.  The 
attack  may  come  on  suddenly,  or  constipation  become  more  and  more 
difficult  to  overcome ;  violent  peristalsis  presents  itself,  accompanied  by 
pain  and  abdominal  distension,  and  followed  by  nausea  and  vomiting, 
the  latter  often  being  stercoraceous.  During  the  throes  of  pain — for  it  is 
paroxysmal — the  outline  of  the  distended  gut  can  be  felt  and  seen  through 
the  abdominal  walls  if  they  are  thin  aud  free  from  fat.  Unless  the 
stricture  is  relieved  the  patient  gradually  dies  from  asthenia.  Inflamma- 
tion is  often  absent  throughout,  but  enteritis  or  peritonitis  may  come  on, 
or  perforation  and  peritoneal  extravasation  ensue  and  hasten  the  fatal 
termination. 

When  the  obstruction  is  in  the  rectum  it  can  be  felt  with  the  finger ; 
if  in  the  sigmoid  flexure,  it  may  be  felt  with  a  gum  bougie  or  probe, 
but  the  use  of  the  former  is  unreliable,  and  the  latter,  unless  carefully 
employed,  dangerous.  Obstruction  at  this  point,  however,  is  attended 
with  marked  distension  of  the  descending  and  transvei^e  colon.  If  seated 
in  the  small  bowel,  the  large  intestine  is  flaccid  and  collapsed.  Careful 
manual  exploration  often  enables  the  practitioner  to  determine  the  site 
of  the  contraction.  Weight,  pain,  dulness,  and  fulness  are  usually  found 
about  the  stricture,  but  these  signs  may  be  of  little  value  when  the 
abdominal  wall  is  thick  and  unyielding,  or  peritonitis  or  tumor  is  pres- 
ent, or  the  contracted  portion  of  bowel  is  compressed  or  drawn  out  of  its 
proper  site.  Brinton  suggests  that  the  site  of  stricture  may  be  deter- 
mined by  the  quantity  of  water  which  can  be  injected  through  the  anus 
into  the  bowel.     Such  an  estimation  must  often  be  erroneous,  as  stricture 
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is  rarely  e^  er  complete  and  fluid  may  be  forced  through  the  constricted 
part.  Indeed,  Battey  of  Georgia  has  demonstrated  upon  dead  and  living 
subjects  that  fluid  may  be  made  to  pass  through  the  entire  canal  from  the 
anus  to  the  stomach. 

Obstruction  due  to  cancer  of  the  rectum  can  be  determined  by  digital 
examination.  When  seated  in  the  small  intestine  or  higher  up  in  the 
large  bowel,  the  presence  of  a  painful  tumor,  preceded  for  weeks  by  evi- 
dences of  impaired  nutrition,  emaciation,  and  followed  by  lancinating 
pain,  cancerous  cachexia,  etc.,  will  indicate  the  character  of  the  trouble. 


Compression  and  Contraction  of  the  Bowel. 

Obstruction  of  the  bowel  is  sometimes  occasioned  by  compression  or 
traction  exerted  on  the  intestine  by  abdominal  tumors  or  cysts.  Fibrous 
tumors  of  the  uterus,  ovarian  cysts,  hydatid  growths,  or  indeed  any  form 
of  abdominal  tumor,  may  by  pressure  on  some  part  of  the  intestinal  track 
produce  fatal  obstruction.  Several  inches  of  bowel  may  thus  be  com- 
pressed and  rendered  impervious,  or  if  traction  is  exerted  by  the  tumor, 
Avhich  is  often  adherent  to  the  bowel,  the  tube  may  be  sharply  bent  or 
twisted  and  its  action  interfered  with.  A  case  is  reported  of  compression 
of  the  bowel  from  a  great  accumulation  of  fat  about  the  colon.  Adhe- 
sions of  intestinal  coils  from  chronic  peritoneal  inflammatory  changes 
constitute  a  large  and  important  class  of  cases  of  intestinal  obstruction. 
This  condition  is  known  as  contraction  of  the  bowels :  23  of  the  124 
cases  reported  by  Bryant  were  of  this  character. 

The  usual  site  of  stricture  is  the  large  bowel :  contraction  is  far  more 
frequently  seen  in  the  small  intestine,  and  is  caused  by  an  eifusion  of 
lymph  following  simple  peritonitis  or  the  inflammation  attending  the 
formation  of  cancer  or  tubercle  of  the  peritoneum.  Coils  of  intestine 
are  matted  together  or  to  neighboring  parts  in  this  way  by  bands  of 
lymph  or  false  membranes,  and  the  action  of  the  bowel  interfered  with 
or  obstructed.  Constriction  of  a  length  of  bowel  may  be  found  after 
death,  or  a  sharp,  angular  bend  by  which  complete  obstruction  has  been 
produced. 

Circumscribed  peritonitis  may  produce  adhesion  of  a  portion  of  bowel 
by  bands  of  lymph  to  the  uterus  or  its  appendages,  or  to  some  part  of  the 
large  intestine,  or  to  the  abdominal  wall,  and  the  action  of  the  bow^l 
become  embarrassed  by  traction,  constriction,  or  bending.  In  consequence 
of  the  irritation  following  this  condition,  spasmodic  contraction  may  fol- 
low and  add  to  the  difliculty,  or  enteritis  may  ensue ;  and  this  will  espe- 
cially be  the  case  if  the  circulation  of  the  part  is  interfered  with,  and 
render  complete  what  before  was  a  partial  obstructicn.  Distension  and 
fulness  of  the  bowel  above  the  obstruction,  with  contraction  and  empti- 
ness of  the  portion  of  the  gut  below,  are  found  after  death  in  cases  of 
contraction,  just  as  we  see  in  fatal  cases  of  stricture.  The  history  of  the 
case  and  presence  of  a  tumor  will  generally  enable  the  practitioner  tc 
determine  when  obstruction  is  due  to  the  presence  of  some  adventitious 
growth.  When  contraction  is  complicated  with  the  presence  of  tubercle 
or  cancer,  symptoms  attending  these  conditions  will  be  present. 

Obstruction  of  the  intestines   from  contraction   generally  comes   on 
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insidiously.  The  patient  may  date  the  beginning  of  his  trouble  from 
an  old  attack  of  circumscribed  peritonitis  which  probably  took  place 
weeks  or  montlis  before.  He  has  attacks  of  colicky  pains,  indigestion, 
and  constipation.  The  last  is  difficult  to  overcome,  continuing  for  hours 
before  it  is  relieved  by  medicine  or  the  efforts  of  nature.  During  the 
attack  of  almost  insurmountable  constipation  violent  peristaltic  move- 
ment of  the  bowel  above  the  impediment  may  be  noticed.  The  patient 
may  gradually  become  more  and  more  feeble  from  suffering  and  inter- 
ference with  nutrition,  and  die  from  exhaustion,  or  fits  of  obstinate  con- 
stipation may  continue  to  recur,  until  finally  one  of  them  becomes  insu- 
perable and  fatal. 

The  symptoms  of  contraction  closely  resemble  those  of  stricture,  but  it 
is  important  to  distinguish  one  from  the  other,  as  the  treatment,  especially 
if  surgical  interference  is  demanded,  is  very  different.  A  rigid  analysis 
of  all  of  the  signs  will  usually,  but  not  invariably,  enable  the  practitioner 
to  make  the  distinction. 

There  is  an  important  difference  between  the  constipation  of  stricture 
and  that  of  contraction.  In  the  former  the  difficulty  is  in  defecation, 
em])tying  the  large  bowel,  the  usual  site  of  stricture ;  in  the  latter  the 
difficulty  is  in  the  ])assage  of  the  contents  of  the  gut  along  the  narrowed 
and  contracted  small  intestine,  the  common  site  of  contraction.  In  stric- 
ture the  calibre  of  the  bowel  is  diminished  by  some  sharply-defined 
mechanical  impediment  seated  in  the  cavity  or  in  the  walls  of  the  tube ; 
in  contraction  the  bowel  is  bent  or  kinked  by  adhesions,  or  coils  of  intes- 
tine are  matted  and  glued  together  and  peristalsis  interfered  with.  In 
stricture  deiecation  is  difficult  and  painful ;  in  contraction  the  alvine  dis- 
charges are  painless.  In  the  former  blood  and  mucus  are  not  unfre- 
quently  seen  in  the  feces ;  in  the  latter  the  motions  are  healthy.  In 
stricture  constipation  alternates  with  diarrhoea ;  in  contraction  loosem^ss 
of  the  bowels  is  rarely  seen.  In  stricture  distension  of  the  abdomen  is 
lumbar  and  epigastric ;  in  contraction  the  distension  is  less  and  is  central 
and  hypogastric.  In  both  conditions  violent  distinct  peristaltic  action  is 
seen  during  a  fit  of  constipation,  and  in  both  the  bowel  above  the  con- 
striction is  distended  and  hypertrophied.  In  contraction  the  powerful, 
writhing  peristalsis  involves  the  small  intestine  above  the  impediment, 
and  in  stricture  the  large  bowel  above  the  obstruction.  In  both  stricture 
and  contraction  inflammation  of  the  bowel  and  peritoneum  may  super- 
vene. In  contraction,  when  inflammation  sets  in  or  when  enteritis  and 
peritonitis  are  absent  and  the  attack  of  constipation  is  insurmountable,  J 
have  noticed  that  the  symptoms  are  more  urgent  and  rapid  in  their 
course,  and  danger  cf  death  from  collapse  greater,  than  when  these  con- 
ditions exist  in  stricture. 

Differential  Diagnosis. — In  every  case  of  intestinal  obstruction  a 
careful  examination  should  be  made  for  external  strangulated  hernia.  All 
of  the  regions  of  the  abdomen  in  which  hernia  may  occur  should  be  thor- 
oughly inspected,  as  the  symptoms  of  the  two  conditions  are  identical.  A 
small  or  incomplete  external  strangulated  hernia  may  easily  be  overlooked. 
An  individual  with  an  old  hernia  may  suddenly  have  symptoms  of  intes- 
tinal obstruction,  and  it  may  be  doubtful  whether  the  obstruction  is  due 
to  internal  coastriction  or  to  the  external  hernia.  Diagnosis  is  especially 
difficult  when  the  chronic  hernia  is  irreducible  in  character.    If  the  cause 
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of  the  impermeability  is  internal  and  below  the  external  hernia,  that  por- 
tion of  intestine  in  the  hernial  tumor  becomes  swollen,  tense,  and  hard, 
and  closely  resembles  the  local  symptoms  of  strangulated  hernia.  If  the 
external  hernia  is  reducible,  reduction  en  masse  may  take  place  and  a 
retro-peritoneal  hernia  be  formed.  When  the  case  is  doubtful  and  urgent, 
an  operation  for  strangulated  hernia  should  be  performed. 

Functional  obstruction  of  the  bowel  is  sometimes  seen,  closely  simu- 
lating obstruction  from  one  of  the  structural  changes  mentioned.  Cases 
of  functional  obstruction  are  seen  usually  in  hysterical  or  nervous  women, 
and  are  generally  recognized  by  the  history,  course,  and  termination  of 
the  malady.  The  fact  that  local  enteritis,  peritonitis,  or  typhlitis,  by  par- 
alyzing a  portion  of  the  bowel,  may  produce  all  the  signs  of  acute  and 
complete  obstruction,  should  not  be  lost  sight  of. 

In  cases  of  congenital  stricture  or  malformation,  or  the  presence  of 
foreign  bodies  in  the  intestine,  or  acute  internal  strangulation,  or  twisting 
of  a  length  of  bowel,  and  generally  in  intussusception,  symptoms  of  acute 
obstruction  are  present.  The  individual  may  have  been  in  perfect  health, 
and  suddenly  symptoms  of  the  gravest  character  set  in.  Intense  pain, 
referred  to  some  special  part  of  the  belly,  is  the  first  sign  of  trouble. 
jS'ausea  soon  follows,  and  with  it  great  prostration ;  the  depression  of 
vital  power  approaches,  and  sometimes  reaches,  syncope;  the  patient 
rolls  and  tosses  in  agony ;  his  mental  distress  is  equally  great,  and  if 
old  enough  he  is  conscious  of  his  danger  and  is  anxious  and  despondent. 
Vomiting  succeeds  the  nausea :  at  first  the  contents  of  the  stomach,  and 
then  those  of  the  small  intestines,  are  thrown  up ;  after  a  time  the  vom- 
iting is  stereo raceous.  The  belly  becomes  swollen,  tympanitic,  and  exquis- 
itely tender ;  the  weight  of  the  bed-clothes  or  the  slightest  touch  of  the 
finger  upon  his  abdomen  is  intolerable ;  he  keeps  his  head  and  shoulders 
I'aised  and  his  lower  limbs  retracted  to  avoid  pressure  of  the  abdominal 
muscles.  Constipation  is  complete  and  insuperable.  If  the  abdominal 
wall  is  thin,  the  violent  motion  of  the  intestines  can  be  seen  and  felt 
through  it.  These  painful  peristaltic  movements  of  the  bowel  are  j>ar- 
oxysmal  and  attended  by  loud  rumbling  or  gurgling  noises.  The  pain 
gradually  increases ;  the  patient  is  very  restless  and  complains  of  great 
thirst ;  his  pulse  i«  small,  hard,  and  frequent,  his  extremities  cool  and 
ieatures  pinched.  If  not  soon  relieved,  exhaustion  comes  on ;  he  has 
muttering  delirium,  cold  clammy  perspiration,  hiccough,  twitching  of 
the  tendons,  and  death  soon  follows  from  collapse  or  from  peritonitis  or 
gangrene,  or  from  both.  The  average  period  of  death  is  from  six  to 
eight  days.  It  may  occur  in  thirty-six  or  forty-eight  hours,  or  the 
patient  may  last  for  two  weeks. 

In  congenital  occlusion  and  malformation  the  history  of  the  case,  the 
age  of  the  patient,  and  the  fact  that  the  deformity  in  such  cases  is  almost 
always  confined  to  the  anus  and  rectum,  usually  render  the  diagnosis 
sufficiently  easy. 

Obstruction  caused  by  foreign  bodies  impacted  in  the  intestines  can 
generally  be  diagnosed.  The  history  of  the  case  may  show  that  foreign 
bodies  have  been  swallowed  or  that  the  patient  has  been  subjected  to 
some  of  the  conditions  which  cause  the  formation  of  enteroliths.  These 
stony  concretions  are  usually  found  in  the  Cfecum  or  colon,  and  frequently 
give  rise  for  days  and  weeks  to  symptoms  of  indigestion,  emaciation,  con- 
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stipation,  and  other  evidences  of  bad  health  before  complete  occlusion  of 
the  intestine  takes  place.  Not  unfrequently,  before  the  sudden  attack  of 
impermeability  of  the  bowel  the  patient  has  had  repeated  attacks  of  typh- 
litis, and  has  been  conscious  for  a  long  time  of  the  presence  of  a  tumor  in 
the  region  of  the  caecum  or  colon.  Possibly  he  has  passed  on  some  for- 
mer occasion  pieces  of  the  stony  concretion. 

Diagnosis  of  obstruction  by  gall-stones  is  often  aided  by  the  fact  that 
the  patient  has  recently  suifered  characteristic  pains  of  hepatic  colic  and 
by  the  icterous  condition  of  the  skin.  Possibly  the  individual  has  suf- 
fered re})eated  attacks  of  hepatic  trouble  and  has  previously  passed  a 
gall-stone.  Obstruction  from  this  cause  is  seen  four  times  as  often  in 
women  as  in  men,  and  always  after  the  middle  period  of  life. 

In  obstruction  occasioned  by  internal  hernia  or  the  presence  of  mem- 
branous bands,  loops,  mesenteric  pouches,  the  symptoms  are  often  such  as 
to  baffle  all  attempts  at  accurate  and  certain  diagnosis.  The  onset  of  the 
symptoms  is  sudden  and  the  course  of  the  disease  rapid ;  prostration  of 
vital  power  is  extreme,  sometimes  amounting  to  syncope ;  vomiting  iuces- 
sant  and  persistent;  pain  constant  and  fixed.  The  most  characteristic 
symptom  of  internal  strangulation  is  the  very  great  and  prolonged 
depression  of  vital  power ;  it  occurs  generally  in  early  adult  life. 

Erichsen  states  that  in  twisting  of  the  bowel  the  abdomen  is 
unevenly  distended,  it  being  tympanitic  on  one  side  and  flattened  on 
the  other.  This  condition  of  the  bowel  is  usually  seen  after  middle  age. 
In  intussusception  the  principal  signs  are,  usually,  the  early  age  of  the 
patient — obstruction  from  other  causes  in  children  being  rare — the  sud- 
denness of  the  onset  of  symptoms,  the  frequent  desire  to  go  to  stool,  the 
tenesmus,  and  the  characteristic  bloody  mucus  discharges.  By  abdominal 
palpation  frequently  the  sausage-like  tumor  can  be  recognized,  and  very 
often  the  intussuscepted  part  can  be  felt  in  the  rectum  or  seen  protruding 
through  the  anus.  When  invagination  involves  the  upper  part  of  the 
small  intestine,  diagnosis  of  the  cause  of  occlusion  is  almost  imprac- 
ticable. 

In  obstruction  of  the  bowel  from  fecal  accumulation,  inflamed  and 
thickened  intestine,  stricture,  compression  and  traction,  and  contraction 
of  the  gut  from  cancerous  deposit,  the  symptoms  are  gradually  presented 
and  chronic  in  character.  They  are  unlike  the  signs  of  acute  obstruction, 
which  occur  in  persons  apparently  in  perfect  health  and  are  sudden  and 
violent  from  the  beo^inuino:.  In  chronic  obstruction  of  tlie  intestine  the 
patient  has  probably  been  complaining  for  some  time,  with  symptoms  of 
abdominal  trouble.  He  has  been  unwell  for  weeks,  his  appetite  poor, 
digestion  disordered,  strength  diminished,  and  bowels  constipated.  The 
last  symptom  is  the  most  distressing  of  all.  Purgativ^es  do  not  give  the 
relief  ordinarily  obtained,  but  add  to  the  griping,  colicky  pains,  nausea, 
and  general  depression.  When  his  bowels  do  act,  the  stool  is  sometimes 
liquid,  sometimes  very  hard  (scybalous),  or  the  form  of  tlie  matter  passed 
is  tape-like  or  pipe-like.  Sometimes,  in  his  frequent  attempts  at  stool, 
the  only  discharge  is  blood  and  mucus  or  pus.  Attacks  of  eructation 
and  vomiting  often  take  place  during  the  progress  of  the  disease.  Ster- 
coraceous  vomiting  is,  however,  rare,  and  only  seen  in  the  later  period  of 
the  attack.  Abdominal  distension  is  slow  in  making  its  appearance,  but 
after  a  time  is  well  marked,  and  due  more  to  tympanitis  than  to  consti- 
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patioii ;  the  tympanitic  distension  is  accompanied  by  loud  rumbling  and 
gurgling  noises  in  the  bowels.  After  a  period  which  varies  much  in 
different  cases,  inflammation,  suddenly  or  gradually,  is  set  up,  and  all  the 
symptoms  of  acute  obstruction  are  presented,  grafted  on  signs  of  chronic 
occlusion.  We  have  pain,  nausea,  vomiting,  great  distension  and  tender- 
ness  of  the  abdomen,  peristalsis  plainly  seen  and  felt  if  the  abdominal 
wall  is  thin,  the  small,  frequent,  wiry  pulse,  clammy  perspiration,  pros- 
tration with  hiccough,  tendonous  twitchings,  and  death,  very  like  that 
following  a  case  of  external  strangulated  hernia. 

Obstruction  due  to  fecal  accumulation  generally  happens  in  persons  who 
have  passed  middle  age,  and  can  often  be  diagnosed  by  digital  rectal  exam- 
ination and  palpation  of  the  abdomen,  by  the  presence  of  fecal  tumors,  and 
the  history  of  long-existing  constipation  with  its  manifold  consequences ; 
previous  attacks  of  impermeability,  and  relief  by  discharge  of  enormous 
masses  of  feces. 

Obstruction  caused  by  the  presence  of  some  abdominal  tumor  is  gen- 
erally known  by  the  history  of  the  case,  the  fact  of  the  existence  of  the 
tumor  being  known  to  the  ])atient  or  discovered  by  the  physician  by  an 
examination  through  the  abdominal  walls  or  througli  the  vagina  or  rec- 
tum. The  progress  of  such  cases  is  essentially  chronic,  but  acute  symp- 
toms may  at  any  time  come  on.  Diagnosis  of  obstruction  due  to  stricture 
is  frequently  made  by  examination  of  the  rectum  and  sigmoid  flexure,  the 
usual  sites  of  constriction  from  this  cause.  Complete  occlusion  from  stric- 
ture is  almost  always  preceded  by  well-marked  premonitory  symptoms. 

When  the  obstruction  is  situated  in  the  lower  part  of  the  colon  and 
rectum,  its  precise  seat  can  be  determined  by  digital  or  manual  exam- 
ination or  the  use  of  a  bougie  or  tube.  When  the  site  of  obstruction  is 
above  the  sigmoid  flexure,  it  is  difficult,  and  occasionally  impossible,  to 
determine  its  exact  locality.  As  a  rule,  when  the  constriction  is  in  the 
small  intestine  the  symptoms  are  acute  and  urgent ;  pain  is  intense,  vom- 
iting comes  on  soon,  and  prostration  is  early  and  extreme.  When  the 
large  intestine  is  involved,  except  in  volvulus,  the  symptoms  are  gener- 
ally chronic.  In  twisting  of  the  gut  the  symptoms  are  rapid  and  uncom- 
monly severe.  The  higher  up  the  obstruction,  the  earlier  stercoraceous 
vomiting  begins.  Above  the  constriction  the  bowel  is  distended  and  tym- 
panitic ;  below  the  constriction  it  is  generally  collapsed.  In  obstruction 
of  the  large  intestine  the  outline  of  the  tympanitic  and  distended  gut  may 
be  traced  with  the  eye  and  hand.  In  constriction  of  the  small  intestine  the 
secretion  of  urine,  as  has  been  shown  by  Hilton,  G.  Bird,  and  BarloAV,  is 
less  than  where  obstruction  is  seated  in  the  large  bowel.  Besides  rectal 
and  vaginal  examinations,  which  should  never  be  neglected  in  any  case 
of  intestinal  obstruction,  abdominal  palpation  may  also  aid  in  determin- 
ing the  site  of  constriction.  It  should  not  be  forgotten,  however,  when 
a  tumor  is  found — as,  for  instance,  in  invagination — that  the  bowel  may 
be  displaced ;  a  distended  csecum  may  be  pushed  into  and  occupy  the  left 
side  of  the  belly.  Cases  are  not  uncommon  where  the  symptoms  are  so 
combined  and  uncertain  as  to  render  accurate  diagnosis  of  the  site  of 
obstruction  impracticable. 

Very  little  light  is  thrown  upon  the  diagnosis  by  pain,  constipation,  o" 
vomiting  when  these  symptoms  are  considered  separately.  Pain  is  com- 
mon to  many  diseases  of  the  abdomen ;  obstinate  constipation,  lasting  for 
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•lays  and  weeks,  is  often  seen  where  there  is  no  mechanical  obstruction ; 
and  vomiting  attends  many  morbid  conditions  of  the  body.  But  when 
these  symptoms  are  combined  and  examined  along  with  the  history  of  the 
case  and  mode  of  invasion,  they  are  often  characteristic  of  constriction  of 
the  intestine.  Pain  in  acute  obstruction  is  fixed,  umbilical,  and  intermit- 
tent ;  in  chronic  cases  it  is  more  diffused  and  increases  with  the  distension. 
In  acute  cases  constipation  is  complete  and  insuperable ;  in  chronic  cases 
this  symptom  gradually  increases ;  in  intussusception  we  have  frequent 
discharges  of  a  dysenteric  character,  and  hemorrhage,  sometimes  copious, 
when  the  small  bowel  is  involved.  The  bowel  below  the  seat  of  complete 
constriction  may  be  full  of  fecal  matter,  and  the  discharge  of  this  spon- 
taneously or  by  the  aid  of  enemata  may  induce  the  attendant  not  to  regard 
the  case  as  one  of  occlusion.  Stercoraceous  vomiting,  as  a  rule,  comes  on 
early  in  acute  and  late  in  chronic  cases  of  complete  occlusion  of  the  gut ; 
in  spasmodic  ileus  or  impermeability  not  due  to  mechanical  occlusion  fecu- 
lent vomiting  is  only  occasionally  seen. 

The  duration  of  life  in  acute  intestinal  obstruction  varies  very  much  in 
different  cases :  death  may  ensue  in  a  few  hours  or  not  for  ten  or  twelve 
days ;  the  average  period  is  six  days.  The  duration  depends  upon  the 
site  of  the  constriction  and  the  mechanical  injury  to  the  bowel ;  the  nearer 
to  the  pylorus  the  constriction,  the  more  rapid  the  progress.  In  volvu- 
lus involving  the  sigmoid  flexure,  when  injury  to  the  bowel  is  great,  the 
symptoms  are  acute  in  the  extreme.  After  peritonitis  or  enteritis  begins, 
progress  toward  a  fatal  issue  is  very  rapid,  the  patient  rarely  living  more 
than  three  or  four  days.  In  occlusion  from  stricture,  compression,  fecal 
impaction,  and  chronic  intussusception  the  patient  may  live  for  weeks  or 
even  months. 

The  statistics  of  Leichtenstern  show  that  from  5  to  10  fatal  cases  of 
intestinal  obstruction  occur  every  year  among  every  100,000  inhabitants ; 
and  according  to  the  mortuary  records  of  England  an  average  of  1  death 
from  this  cause  is  seen  in  every  260  deaths^  Brinton  reports  1  death 
from  intestinal  obstruction  in  every  280  deaths ;  his  statement  is  based 
upon  12,000  promiscuous  autopsies.  The  first  author  states  that  the 
statistical  reports  of  the  general  hospital  of  Vienna  inform  us  that  out 
of  60  cases  of  ileus,  6  or  10  per  cent,  recovered.  This  report,  however, 
is  too  meagre  to  be  of  much  value.  From  Brinton's  statistics  of  600 
deaths  from  obstruction  we  find  that  out  of  100  cases,  43  are  intussus- 
ception, 17  stricture,  4.8  impaction  of  gall-stones,  27.2  internal  strangu- 
lation, and  8  torsion. 

Treatment. — There  are  few  conditions  of  the  body  which  cause  the 
practitioner  more  anxiety  and  embarrassment  than  cases  of  intestinal 
obstruction,  and  when  the  precise  seat  and  nature  of  the  occlusion  are  not 
known  the  treatment  is  almost  entirely  empirical.  The  distinction,  how- 
ever, between  acute  and  chronic  cases  of  obstruction  of  the  bowels,  or  of 
acute  supervening  upon  chronic  symptoms,  can  almost  always  be  made, 
and  a  patient  investigation  of  the  history  of  the  case,  the  mode  of  inva- 
sion, and  a  rigid  analysis  of  all  the  symptoms  presented  will  generally 
enable  the  attendant  to  come  to  some  positive  conclusion  as  to  the  cause 
and  site  of  the  occlusion.  One  fact  in  the  treatment  which  cannot  be  too 
strongly  impressed  upon  the  mind,  especially  of  the  young  practitioner,  is 
not  to  use  purgatives  and  irritating  enemata,  formerly  so  much  in  vogue. 
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in  the  Lope  of  forcing  a  passage  through  the  occluded  bowel.  The  patient 
is  urgently  solicitous  for  medicine  which  will  open  his  bowels,  but  the 
use  of  purgatives  to  overcome  internal  strangulation  is  as  senseless  and 
hurtful  as  when  used  to  overcome  the  constipation  of  external  strangu- 
lated hernia.  These  agents  only  add  to  the  nausea,  vomiting,  pain,  and 
peristalsis.  Tlie  latter  is  violent  enough  already  to  render  coils  of  intes- 
tine visible,  and  with  every  paroxysm  is  adding  to  the  entanglement 
and  impermeability.  It  is  said  that  cathartics  in  some  instances  have 
unlocked  the  bowel  in  intestinal  obstruction :  these  cases  are  exceptional, 
and  many  of  them  were  probably  functional  and  not  structural  in  charac- 
ter. The  only  exception  to  the  rule  of  avoiding  purgatives  is  as  stated 
by  Jonathan  Hutchinson  :  "  In  certain  cases  when  impaction  of  feces  is 
suspected,  and  in  cases  of  stricture  when  fluidity  of  feces  is  desirable." 

Formerly,  some  of  the  best  practitioners  resorted  to  the  exhibition  of 
one  or  two  pounds  of  quicksilver,  in  the  hope  of  overcoming  intestinal 
obstruction  by  the  weight  of  the  metal.  This  plan  has  properly  been 
almost  if  not  quite  abandoned.  Crude  mercury  is  very  slow  to  reach 
the  obstruction,  is  divided  into  small  portions  by  the  peristalsis,  which 
its  presence  increases,  and  if  it  should  finally  arrive  at  the  point  of  con- 
striction in  any  considerable  quantity,  it  is  more  liable  to  add  to  than 
overcome  the  difficulty. 

The  great  remedy  in  intestinal  constriction  is  opium,  in  large  or  small 
and  repeated  doses.  Its  use  arrests  the  vomiting,  stops  the  pain,  and 
quiets  the  violent  movements  of  the  bowel.  Very  often  by  it  the  intes- 
tine is  preserved  and  the  life  of  the  individual  saved.  No  special  dose 
can  be  prescribed  :  it  should  be  administered  until  slight  narcosis  is 
obtained  and  pain  and  vomiting  cease.  Small  doses  of  morphine,  given 
hypodermically  and  quickly  repeated,  is  the  best  plan  of  exhibiting  it. 
It  may  be  given  by  the  stomach,  but  under  such  circumstances  it  is  apt 
to  be  rejected,  or  if  retained  absorption  goes  on  slowly,  or  possibly  not  at 
all.  If  for  any  reason  its  hypodermic  use  is  impracticable,  it  had  better 
be  given  by  the  rectum.  Opium  lessens  the  danger  of  death  from  col- 
lapse :  it  gives  nature  an  opportunity  to  untwist  the  gut  in  volvulus,  or 
to  unroll  it  in  intussusception,  or  to  cut  oif  the  invaginated  part  by  gan- 
grene ;  and  in  internal  hernia,  morbid  adhesions,  strangulation  by  bands 
of  lymph,  stricture,  and  other  forms  of  obstruction,  it  diminishes  violent 
peristaltic  action,  postpones  inflammatory  infiltration,  fixation  of  the 
strangulated  portion,  and  keeps  the  parts  in  better  condition  for  opera- 
tive interference,  which  in  many  cases  offers  the  only  hope  of  relief. 
To  carry  it  farther  than  slight  narcosis  and  arrest  of  the  most  painful 
symptoms  of  obstruction  is  an  abuse  of  the  remedy.  By  such  abuse 
the  symptoms  will  be  masked  and  both  patient  and  practitioner  deceived. 

When  obstruction  is  due  to  fecal  impaction  or  spasm,  the  opjum  treat- 
ment is  still  often  indicated.  Not  unfrequently,  after  pain  and  vomiting 
are  relieved  and  slight  narcosis  kept  up  for  some  hours,  the  bowels  relax 
and  spontaneous  evacuation  takes  place.  If  not,  discharge  of  the  con- 
tents of  the  bowel  should  be  assisted  by  the  administration  uf  castor  oil, 
calomel,  or  repeated  enemata  of  Avarm  water.  These  agents  should  not  be 
used,  however,  as  long  as  there  is  pain,  tenderness  of  the  belly,  or  any 
evidence  of  peritonitis,  but  the  opium  treatment  continued  until  all  signs 
of  inflammation  have  disappeared.     It  has  been  proposed  to  give  bella- 
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donna  in  place  of  opium ;  in  small  doses  and  cxirefiillv  watched  it  may  be 
added  to  the  opium,  but  should  not  be  substituted  for  it. 

The  local  application  of  ice- water  or  pounded  ice  to  the  abdomen  has 
been  recommended ;  and  it  is  asserted  that  the  danger  of  general  peri- 
tonitis is  lessened,  and  that  the  strangulation  itself  has  disappeared,  under 
the  influence  of  cold.  If,  however,  cold  increases  pain  and  peristalsis,  it 
should  be  abandoned.  The  local  application  of  moist  heat  or  fomentations 
will  more  probably  do  good  and  give  a  grateful  sense  of  relief  to  the 
suiferer.  General  bleeding  should  never  be  resorted  to,  and  the  use  of 
leeches,  except  to  ward  off  or  subdue  some  local  inflammation,  is  of 
doubtful  expediency.  Blisters,  ointments,  and  cups  are  useless  in  such 
an  emergency.  Cracked  ice,  strong  coffee,  and  carbonated  water  in  small 
quantities  are  valuable  in  allaying  thirst  and  nausea. 

Cases  are  reported  where  obstruction  of  the  bowels  has  been  overcome  by 
the  use  of  electricity ;  both  the  continuous  and  induced  currents,  but  chiefly 
the  former,  have  been  used ;  its  value  in  such  cases  is  improbable. 

Abdominal  taxis  or  massage  has  been  earnestly  recommended  and  fre- 
quently practised  in  cases  of  constriction.  Successful  results  from  this 
procedure  have  been  reported.  It  has  been  attempted  while  the 
patient  was  in  a  warm  bath  or  under  chloroform  or  while  taking  large 
enemata  of  warm  water.  Abdominal  traction  by  the  use  of  large  cups 
to  the  belly  has  also  been  advised.  We  can  only  hope  for  success  from 
these  measures  in  the  early  stages  of  obstruction,  before  inflammatory 
action  or  fixation  of  the  strangulation  ha-s  taken  place,  and  any  attempt 
of  this  kind  should  be  made  with  tact  and  gentleness.  Inversion  of  the 
body  has  also  been  suggested. 

The  injection  of  large  quantities  of  warm  water  into  the  bowels  to 
overcome  obstruction  should  never  be  omitted  before  resorting  to  opera- 
tive interference.  The  author  has  seen  this  plan  in  five  or  six  instances 
succeed  after  all  other  means  had  failed.  Simple  warm  water  should  be 
used,  introduced  by  means  of  the  common  Davidson  or  a  fountain  syringe. 
The  injection  should  be  made  slowly,  with  occasional  intervals  of  rest,  to 
allow  the  fluid  time  to  pass  through  the  intestinal  coils.  During  the 
operation  the  patient  should  be  in  the  knee-elbow  or  Sims's  left  lateral 
position,  and  under  the  influence  of  an  anajsthetic.  One  or  two  gallons 
of  water  may  be  used.  In  ])lace  of  water,  the  bowel  may  be  inflated  with 
air,  introduced  by  a  pair  of  common  bellows  to  the  nozzle  of  which  a  piece 
of  India-rubber  tubing  is  attached.  The  addition  of  castor  oil,  turpentine, 
carbonic  acid  gas,  and  other  irritants  will  more  likely  detract  from  than  add 
to  the  efficacy  of  these  measures.  In  chronic  intussusception,  or  in  acute 
cases  when  fixation  of  invagination  is  believ^ed  to  have  taken  place,  and 
especially  when  inflammatiim  is  great,  gangrene  threatening  or  in  exist- 
ence, injections  of  air  or  water  should  not,  of  course,  be  attempted. 

In  invagination,  when  the  intussuscepted  part  is  low  down  in  the  rec- 
tum or  protruding  from  the  anus,  replacement  by  fingers  or  sound  should 
be  tried;  reduction  begun  in  this  way  may  be  completed  by  injections 
of  air  or  water.  The  propriety  of  introducing  the  whole  hand  into  the 
rectum  is  very  questionable.  In  occlusion  of  the  gut  by  compression  and 
traction  the  cause  should  be  found,  and,  if  possible,  removed.  An 
abdominal  or  pelvic  tumor  may  be  pushed  out  of  the  way  of  the  com- 
pressed bowel,  a  cyst  punctured,  a  displaced  womb  replaced. 
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Great  care  should  be  taken  to  support  the  strength  of  the  patient  by- 
concentrated  and  nutritious  food,  and  in  the  later  stages  by  stimulants. 
When  the  bowels  are  distended  by  gas  an  injection  iuto  the  rectum  of 
ten  grains  of  sulphate  of  quiuia  will  often  give  marked  relief. 

It  has  been  proposed  to  tap  the  distended  gut  with  a  fine  trocar  when 
accumulation  of  gas  is  enormous,  causing  dyspnoea  and  great  general 
distress ;  temporary  relief  is  often  obtained  by  this  plan,  wliich  is  an 
imitation  of  a  common  practice  among  veterinary  surgeons.  Something 
more  than  temporary  relief  may,  however,  follow  the  tapping.  In 
twisting  of  the  bowel,  in  internal  strangulation  by  band  or  loop  or 
ring,  and  in  some  cases  of  invagination,  the  constriction  is  kept  up  by 
the  enormous  gaseous  distension.  The  obstruction  is  continued  as  much 
by  causes  within  as  without  the  intestine.  When  tapped  and  the  gas 
drawn  oif,  the  bowel  collapses,  and  may  escape  from  its  constriction  and 
retarn  to  its  natural  condition.  Tapping  is  not  always  certain  or  safe. 
The  trocar  or  aspirating  tube  may  pass  between  the  convolutions  and 
no  escape  of  gas  take  place,  or  it  may  be  followed  by  fecal  extravasation 
into  the  peritoneal  cavity.  Notw^ithstanding  the  risk,  the  plan  is  a  valu- 
able one,  and  in  suitable  cases  should  be  resorted  to. 

Surgical  Treatment. — In  cases  of  acute  obstruction  of  the  bowel 
from  bands  of  lymph,  diverticula,  internal  hernia,  slipping  of  a  portion 
of  gut  into  some  opening,  or  twisting,  when  the  treatment  suggested  has 
been  tried  and  fails,  laparotomy  should  be  performed ;  that  is,  the  abdo- 
men should  be  laid  open,  the  cause  of  the  obstruction  searched  for,  and, 
if  possible,  removed.  In  acute  cases  a  few  hours,  at  most  one  day,  may- 
be spent  in  trying  the  medical  means  recommended.  After  that  time, 
if  the  patient  is  not  relieved,  the  sooner  laparotomy  is  resorted  to  the 
better  the  chance  to  save  life.  Acute  internal  strangulation  of  the  bowel 
from  these  causes  has  the  same  symptoms,  course,  and  termination  that 
acute  external  strangulated  hernia  has.  It  demands  the  same  treatment 
— removal  of  the  cause  of  the  constriction.  Delay  in  performing  the 
operation  in  the  former  is  as  certain  to  be  followed  by  peritonitis,  gan- 
grene, and  death  as  it  is  in  the  latter ;  and  the  surgeon  who  hesitates  to 
open  the  abdomen  and  attempt  to  remove  the  constriction  in  a  case  of 
acute  obstruction  after  a  fair  trial  and  failure  of  medical  measures,  is  as 
culpable  as  the  one  who  delays  the  operation  of  herniotomy  for  unrelieved 
strangulated  hernia. 

In  rare  instances  spontaneous  self-reduction  of  external  strangulated 
hernia  takes  place ;  the  cases  are  exceptional,  and  the  fact  is  no  apology 
for  postponing  herniotomy.  So  in  occasional  instances  acute  internal 
strangulation  is  spontaneously  relieved ;  here  too  the  cases  are  excep- 
tional, and  the  occurrence  should  be  no  excuse  for  delay  in  laparotomy. 
To  justify  the  operation  it  is  not  necessary  that  the  precise  site  and 
nature  of  the  mechanical  impediment  should  be  determined,  although 
this  can  usually  be  done.  It  is  only  necessary  to  know  that  the  cause 
of  the  acute  obstruction  is  not  enteritis  or  peritonitis,  but  a  constriction 
mechanical  in  character,  which  no  medicine  or  manipulation  or  expectant 
treatment  can  relieve.  When  diagnosis  is  clear  and  laparotomy  is  indi- 
cated to  save  or  prolong  life  in  intestinal  obstruction,  the  aid  of  the  sur- 
geon should  at  once  be  invoked.  Delay  is  fatal.  Peritonitis  beginning 
or  in  actual  existence  makes   abdominal   section  more  dangerous  and 
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lessens  materially  the  chances  of  recovery.  To  make  the  operation 
absolutely  the  last  resort  when  the  bowel  is  injured  beyond  repair,  when 
peritonitis  is  in  full  progress,  gangrene  threatening,  or  the  patient  on  the 
verge  of  collapse,  is  a  useless  cruelty  to  the  sufferer  and  his  friends,  and 
only  serves  to  bring  surgery  into  disrepute.  If  the  truth  were  known, 
many  of  the  cases  of  death  following  laparotomy  should  be  ascribed  not  to 
the  fact  that  the  knife  was  used,  but  to  the  fact  that  it  was  used  too  late. 

In  intussusception  not  relieved  by  medical  means  the  propriety  of 
abdominal  section  is  questionable.  The  subjects  of  this  condition  are 
usually  children.  Dislodging  the  invaginated  bowel  is  not  always  prac- 
ticable, and  the  opium  or  expectant  treatment  may  end  in  spontaneous 
cure  by  the  bowel  righting  itself  or  by  sloughing  of  the  intussuscepted 
part.  It  is  doubtless  true  that  many  of  the  so-called  cures  from  the 
latter  process  subsequently  die  from  contraction  of  the  cicatrix  at  the 
site  of  the  separation  of  the  slough.  In  43  cases  collected  by  Ashhurst 
of  laparotomy  for  invagination,  13  recovered  and  30  died.  The  record 
is  bad,  and  to  some  extent  the  heavy  mortality  is  due  to  the  fact  that  the 
operation  was  put  off  too  long — delayed  in  acute  cases  until  sloughing 
had  taken  place,  and  in  chronic  cases  until  adhesion  of  the  invaginated 
parts  had  occurred.  Indeed,  some  of  the  cases  reported  were  moribund 
when  the  operation  was  undertaken.  Recently  many  successful  cases 
have  been  reported,  and  it  is  fair  to  presume  that  the  percentage  of  re- 
coveries in  the  future  will  be  greater  than  they  have  been  in  the  past. 

In  acute  intestinal  obstruction  due  to  bands,  internal  hernia,  volvulus, 
or  the  presence  of  foreign  bodies,  as  gall-stones,  there  is  no  question  that 
laparotomy  should  be  performed  after  other  measures  for  relief  have  been 
employed  and  failed.  Death  in  such  cases  is  inevitable  and  imminent, 
and  operative  interference  should  not  be  postponed  until  peritonitis  has 
set  in.  After  the  abdominal  cavity  has  been  opened  the  distended  gut 
can  easily  be  found  and  the  fingers  of  the  operator  carried  on  down  until 
the  site  of  the  constriction  is  reached  and  the  cause  of  the  obstruction 
discovered.  If  the  constriction  is  due  to  the  presence  of  bands  or  adhe- 
sions, they  should  be  cut  or  broken  up  and  the  gut  relieved.  If  an 
internal  hernia  is  found  or  a  portion  of  bowel  has  slipped  into  some 
fissure  or  pocket,  it  should  be  withdrawn  and  the  parts  restored  to  their 
natural  position.  If  ihe.  cause  of  the  obstruction  is  a  volvulus,  the  bowel 
should  be  untwisted.  If  a  foreign  body  is  felt  impacted  in  the  bowel  and 
closing  it,  unless  it  can  be  readily  and  without  danger  of  lacerating  the 
coats  of  the  gut  pushed  on  by  the  fingers  of  the  operator  until  it  has 
passed  the  ileo-aecal  valve,  the  foreign  body  should  be  removed  from  the 
bowel  by  an  incision  and  the  wound  in  the  bowel  afterward  closed  by 
sutures.  If  the  case  is  one  of  intussusception,  the  invaginated  parts 
should  be  pulled  out :  this  is  practicable  where  adhesions  are  absent  or 
slight,  but  if  the  adhesions  are  very  firm,  and  it  is  impossible  to  restore 
the  parts  to  their  natural  position,  the  gut  should  be  laid  open  above  the 
occlusion,  the  edges  of  the  opening  should  be  attached  to  the  margin  of 
the  external  wound,  and  a  fecal  fistula  estiiblished.  If  the  case  of  acute 
obstruction  be  due  to  stricture  of  the  small  intestine,  which  is  exceedingly 
rare,  the  gut  may  be  laid  open,  and  the  ])atient  recover  with  fecal  fistula, 
or  entorectomy  or  resection  of  the  diseased  part  of  the  gut  be  resorted 
to.     The  operation  of  entorectomy  has  been  recommended  l>y  many  sur- 
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geons,  and  a  large  proportion  of  the  cases  reported  recovered.     In  one 
case  by  Koeberle  six  and  a  half  feet  of  the  gut  were  successfully  excised. 
Tlie  following  table  by  Ashhurst^  shows  the  results  of  laparotomy. 
It  will  be  seen  that  in  230  cases  68  recovered: 


Operations  for — 

Volvulus 

Strangulation  continuing  after  herni- 
otomy or  taxis 

Invagination 

Foreign  bodies,  impacted  feces,  gall- 
stones, etc 

Strangulation  by  bands,  adhesions,  or 
diverticula 

Obstructions  from  tumors,  strictures, 
ulcers,  etc 

Internal  hernia  and  ileus 

Obstructions  from  other  causes  .... 

Causes  of  obstruction  not  ascertained  . 

Aggregate 


Cases. 

Result  not 
ascertained. 

Eecovered. 

Didd. 

14 

1 

4 

9 

18 

6 

12 

43 

... 

13 

30 

18 

1 

7 

10 

76 

1 

20 

55 

28 

2 

7 

19 

20 

1 

7 

12 

4 

1 

3 

9 

1 

3 

5 

230 

7 

68 

155 

Enterotomy  is  an  operation  originally  performed  by  N6laton.  It  is 
done  by  making  an  incision,  preferably  in  the  right  groin,  above  the  crest 
of  the  ileum  and  parallel  with  Foupart's  ligament.  When  the  abdomen 
is  opened  a  coil  of  intestine  is  found  and  carefully  stitched  to  the  walls  of 
the  incision.  A  very  small  opening  is  then  made  into  the  bowel,  and  a 
fecal  fistula  established.  Enterotomy  is  less  dangerous  than  laparotomy, 
as  by  it  there  is  less  interference  with  the  peritoneum  ;  but  no  relief  could 
be  afforded  by  this  procedure  in  cases  of  intussusception  or  acute  obstruc- 
tion from  bands,  hernia,  or  volvulus.  It  is  applicable  to  cases  of  intes- 
tinal constriction  when  the  obstruction  is  about  the  lower  part  of  the  small 
or  upper  part  of  the  large  intestine.  It  may  be  resorted  to  as  a  palliative 
measure  when  exact  diagnosis  as  to  the  character  and  site  of  the  obstruc- 
tion is  not  clear,  the  case  being  otherwise  hopeless,  or  in  cases  of  obstruC' 
tion  where  severe  symptoms  persist  and  death  is  near,  and  yet  for  any 
reason  laparotomy  or  colotomy  is  inapplicable ;  or  it  may  be  performed 
in  cases  of  contractions  after  failure  of  patient  and  persistent  medical 
treatment.  Many  successful  cases  of  enterotomy  have  lately  been  reported, 
and  the  operation  has  been  earnestly  advocated  by  Trousseau,  Maunders, 
\yagstaffe,  Bryant,  and  others.  In  chronic  constriction  due  to  stricture 
or  other  mechanical  obstructions,  malignant  or  otherwise,  not  remediable 
by  any  medical  measures,  colotomy  should  be  performed.  By  this  oper- 
ation the  colon  is  opened  and  an  artificial  anus  established.  The  sigmoid 
flexure  in  the  left  lumbar  region  is  the  part  selected  for  the  colotomy 
if  the  obstruction  is  situated  in  the  gut  below  that  point.  When  the 
obstruction  is  higher  up  in  the  colon  or  its  exact  site  cannot  be  deter- 
mined, the  caecum  in  the  right  lumbar  region  is  the  part  chosen.  In 
cases  of  obstruction  from  the  mechanical  pressure  of  tumors,  the  possi- 
bility of  relieving  the  compressed  bowel  by  treating  the  tumors  should 
of  course  be  considered  before  resorting  to  colotomy. 

^  Surgery,  p.  835. 


CINCER  AND  LARDACEOUS  DEGENERATIOIN 
OF  THE  INTESTINES. 

By  I.  E.  ATKINSON,  M.  D. 


The  term  cancer  of  the  intestines  is  used  here  in  a  clinical  sense  to 
designate  new  formations  in  the  intestinal  tract  the  tendency  of  which  is 
to  destroy  life,  and  has  no  reference  to  the  histological  characters  of  the 
tumors,  inasmuch  as  these  are,  during  life,  for  the  most  part,  concealed 
from  the  eye  of  the  pathologist.  It  so  happens,  however,  that  in  a  his- 
tological as  well  as  in  a  clinical  sense  the  term  is  appropriately  applied  to 
all  but  a  very  few  of  the  malignant  new  growths  that  develop  in  the  parts 
under  consideration,  if  we  adopt,  as  seems  proper,  the  opinion  of  most 
modern  pathologists,  that  cancer  or  carcinoma  should  only  include  those 
tumors  "consisting  of  cells  of  an  epithelial  type,  without  any  intercellu- 
lar substance,  grouped  together  irregularly  without  the  alveoli  of  a  more 
or  less  dense  fibroid  stroma/' 

Carcinoma  of  the  intestines  appears  either  as  cylindrical-cell  cancer,  as 
scirrhus,  or  as  gelatinous  or  colloid  cancer.  Scirrhous  cancer  of  the  intes- 
tines may  resemble  in  appearance  and  texture  the  ordinary  mcnlullary 
cancer,  degrees  of  hardness  or  of  softness  depending  upon  the  predomi- 
nance of  the  stroma  or  of  the  cellular  elements  in  the  constitution  of  the 
tumor.  Rarely,  and  in  a  purely  clinical  sense,  cancer  of  the  bowels  may 
exist  as  a  lympho-sarcoma  in  the  small  intestine,  and  then  through  pro- 
gression from  the  glands  of  the  mesentery  or  elsewhere.  Primary  intes- 
tinal sarcoma  has,  however,  been  observed.  Similarly,  melano-sarcoma  has 
been  detected  in  the  intestine  as  secondary  to  this  form  of  sarcoma,  orig- 
inating in  the  skin  or  in  the  eye. 

Of  the  forms  of  carcinoma,  cylinder-cell  cancer  is  the  most  frequent. 
Carcinoma  gelatinosum  or  colloid  cancer  is  of  great  relative  frequency, 
but  it  is  altogether  probable  that  here,  as  elsewhere,  this  represents  a 
degenerative  form  of  ordinary  carcinoma.  At  all  events,  it  is  certain 
that  it  may  be  detected  in  many  cases  where  the  essential  changes  reveal 
the  ordinary  glandular  or  cylinder-cell  variety.  These  forms  of  cancer 
may  aifect  the  bowel  primarily  or  secondarily  by  extension  from  adjacent 
organs  and  textures,  or  by  metastasis.  Primary  cancer  occurs  most  fre- 
quently, metastatic  cancer  with  great  rarity.  The  relative  fi^equency  of 
the  different  forms  of  cancer  is  not  definitely  known.  In  the  article  on 
carcinoma  in  the  Dldioyinatre  Encydopedique  des  Sciences  m^dlcaks  (xii. 
pp.  576,  577)  cancer  of  the  bowels  is  said  to  constitute  about  8  per  centum 
of  all  carcinomatous  new  growths.     Sibley^  found  that  primary  carci- 

^  Medico-Chir.  Transact.,  xlii.,  1859. 
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noma  occurred  in  the  alimentary  canal  (exclusive  of  the  mouth,  tongue, 
and  tlie  annexed  organs)  in  6  per  centum  of  the  cases  collated  by  him. 
Tauchou's  compilations  of  nine  thousand  fatal  cases  of  carcinoma  show 
that  intestinal  cancer  was  present  in  4  per  centum.^  These  computations 
include  cancer  of  the  rectum.  If  statistics  of  cancer  of  the  bowels  exclu- 
sive of  rectal  cancer  were  available,  they  would  show,  doubtless,  a  much 
smaller  proportion. 

Any  portion  of  the  intestinal  tract  is  liable  to  be  attacked  by  cancer, 
though  undoubtedly  some  parts  of  it  with  much  greater  frequency  than 
others.  Kohler^  reported  that  in  thirty-four  cases  the  cancer  was  situ- 
ated twenty-two  times  in  the  large  intestine  (the  rectum  excluded)  and 
twelve  times  in  the  small  intestine  (nine  times  in  the  duodenum).  It  is 
not  unlikely  that  in  the  cases  of  duodenal  cancer  the  new  growth  extended 
from  the  pylorus.  At  all  events,  primary  cancer  is  seated  with  far  greater 
frequency  in  the  large  intestine,  and,  not  including  the  rectum,  usually  in 
either  the  sigmoid  flexure  or  the  caecum.  Grisolle^  declares  the  large 
intestine  to  be  four  times  more  often  aifected  with  cancer  than  the  small 
intestine ;  that  the  sigmoid  flexure  is  attacked  as  often  as  all  the  rest  of 
the  colon  taken  together ;  and  that  the  caecum  is  still  more  often  affected. 
Where  the  intestinal  new  growth  is  secondary  to  carcinoma  elsewhere,  it 
is  usually  so  by  extension  from  neighboring  parts ;  thus,  the  ileum  may 
become  implicated  by  contact  with  uterine  cancer,  etc.,  and  cancer  of  the 
stomach,  liver,  kidney,  etc.  may  invade  the  colon. 

Cancer  of  the  intestines  usually  begins  after  the  middle  period  of  life, 
and  apparently  irrespective  of  sex.  Nevertheless,  young  persons  are  occa- 
sionally aflected,  and  children  sometimes  develop  malignant  new  growths 
of  the  bowels  (usually  sarcomatous),  either  primarily,  which  is  rare,  or 
secondarily,  by  exteosion  from  other  parts.  The  influence  of  heredity 
seems  not  to  be  well  established.  There  can  be  no  doubt  that  chronic 
irritation  may  act  as  an  exciting  cause  of  cancer  of  the  bowels,  as  it  may 
in  cancer  of  other  parts.  It  has  been  impossible  to  recognize  any  specific 
influence  from  especial  forms  of  irritation,  and  it  is  not  likely  that  such 
exist.  Indeed,  the  etiological  relations  of  intestinal  cancer  remain  exceed- 
ingly obscure. 

Symptomatology. — Up  to  a  certain  period  of  development  cancer 
of  the  bowels  will  give  no  sign  of  its  presence ;  indeed,  cases  have  been 
observed  where,  death  having  occurred  from  other  causes,  the  existence 
of  the  malady  became  apparent  only  at  the  necropsy.  In  all  cases  the 
symptoms  are,  at  first,  of  an  indefinite  character  and  very  inconstant. 
Vague  abdominal  pains  are  experienced ;  these  gradually  tend  to  become 
referable  to  a  certain  locality  and  to  become  associated  with  irregular 
action  of  the  bowels.  Constipation,  alternating  with  short  intervals  of 
diarrhoea,  supervenes,  and  a  varying  amount  of  meteorism  is  developed. 
These  symptoms  may  be  attended  by  the  signs  of  failing  nutrition.  Tlie 
body  gradually  shows  the  effects  of  chronic  imperfect  assimilation,  and 
becomes  emaciated.  The  complexion  slowly  assumes  the  peculiar  hue  of 
chloasma  cachecticorum.  Long  before  this  occurs,  however,  the  cancerous 
new  formation  usually  becomes  perceptible  as  a  more  or  less  distinct  abdom- 
inal tumor,  movable  or  fixed,  as  the  part  aflected  permits  of  free  movement 

^  Leube,  Ziemssen's  Oyclop..  vii.  p.  432.  *  Ibid.,  vii.  p.  431. 

'  Fathologie  int.,  1865,  ii. 
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or  is  bouDd  down  to  the  neighboring  parts  either  by  normal  attachments 
or  by  adhesions  resulting  from  inflammatory  processes  or  from  the  exten- 
sion of  the  cancerous  growth.  When  the  tumor  is  movable,  it  is  generally 
situated  in  tlie  small  intestine  or  transverse  colon  or  sigmoid  flexure,  tlie 
other  portions  of  the  intestinal  canal  being  comparatively  fixed.  It  should 
be  mentioned,  however,  that  portions  of  the  intestines  normally  freely 
movable  may  become  adherent  to  contiguous  parts,  as  the  transverse 
colon,  with  the  gall-bladder,  liver,  stomach,  spleen,  etc.  etc.;  the  trans- 
verse colon  and  small  intestine,  drawn  down  by  the  weight  of  the  new 
growth,  with  the  pelvic  organs,  the  bladder,  uterus,  uterine  appendages, 
etc.;  and  that,  finally,  diiferent  portions  of  the  bowels  may  become 
involved  in  one  mass. 

When  the  duodenum  is  the  portion  implicated  the  tumor  may  escape 
observation  or  may  be  indistinguishable  from  cancer  of  the  pylorus.  It 
occa^sionally  happens  that  no  tumor  can  be  discovered  until  the  malady  is 
far  advanced  whatever  part  of  the  bowel  is  affected.  In  nearly  ail  cases, 
however,  before  very  long  the  tumor  will  be  detected  wlierever  situated,  but 
it  will  often  remain  difficult,  owing  to  its  situation,  to  arrive  at  exact 
conclusions  as  to  its  precise  character.  Usually,  it  offers  considerable 
resistance  to  the  touch,  but  its  features  may  readily  be  obscured  by  the 
fecal  accumulation  that  forms  above  the  constricted  portion  of  the  gut 
and  by  the  gaseous  distension  of  the  bowel.  This  tumor  will  be  slightly 
l)ainful  to  pressure,  and  the  patient  will  refer  to  it  a  spontaneous  pain, 
usually  of  a  dull  aching,  sometimes  of  a  stabbing,  character.  Percussion 
yields  a  sound  of  muffled  resonance,  due  to  the  tubular  nature  of  the 
tumor.  Cancerous  neoplasms  of  the  bowel,  and  of  the  duodenum  espe- 
cially, are  apt  to  be  associated  with  a  distinct  pulsation  caused  by  the 
subjacent  abdominal  aorta.  This  may  readily  be  distinguished  from 
aneurismal  pulsation  by  the  absence  of  an  expansile  character  by  the 
disappearance  of  the  impulse  that  may  sometimes  be  observed  when  the 
patient  is  made  to  kneel  upon  all  fours,  and  by  the  occasional  mobility 
of  the  cancerous  tumor.  By  extension  and  by  inflammatory  infiltration 
the  tumor  frequently  becomes  converted  into  a  conglomerate  mass  where 
all  determination  of  locality  becomes  conjectural.  The  tumor  is,  with 
very  rare  exceptions,  single. 

The  sym])toms  that  accompany  the  development  of  these  gro^vth3 
depend  mostly  upon  their  position  in  the  alimentary  tract.  Pain  alone 
seems  independent  of  this,  but  is  at  best  a  most  uncertain  concomitant. 
AVhen  the  duodenum  is  the  part  affected  by  extension  from  the  pylorus, 
the  symptoms  are  indistinguishable  from  ordinary  pyloric  cancer.  Even 
])rimary  cancer  of  this  part  may  exactly  simulate  pyloric  cancer.  The 
localized  pain  and  tumor,  the  vomiting  after  meals,  the  frequent  presence 
of  blood  in  the  vomited  matters,  the  ])rogressive  emaciation  from  starva- 
tion, the  absence  of  abdominal  distension  (a  result  of  the  constriction  of 
the  gut  at  its  uj)ixjr  extremity),  the  gastric  dilatation, — all  combine  to 
make  the  diagnosis  difficult. 

Cancer  of  the  duodenum  in  its  descending  part  may  be  suspected  when 
signs  of  hepatic  and  pancreatic  obstructive  difficulties  point  to  impli(»tion 
of  the  ducts,  through  which  are  pnxluced  jaundice  upon  the  one  hand, 
and  evidences  of  imperfect  pancreatic  digestion,  in  the  })resence  of  undi- 
gested fat  in  the  stools,  upon  the  other.     In  the  lower  portions  of  the 
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intestines  the  cancer  becomes  more  and  more  associated  with  meteorism 
and  fecal  accumulations.  Constipation  becomes  steadily  more  obstinate, 
but  there  are  occasional  fluid  evacuations  containing  blood,  pus,  and 
mucus,  often  stinking  abominably.  When  the  tumor  is  toward  the  end 
of  the  large  intestine — in  the  sigmoid  flexure,  for  example — fluid  dis- 
charges occur  with  very  great  frequency  at  times ;  but  these  are  scanty 
in  amount  and  but  slightly  fecal  in  character.  In  these  cases  one  does  not. 
usually  observe  the  compressed,  ribbon-like  stools  that  are  seen  in  rectal 
cancer.  These  symptoms  may  precede  the  appearance  of  the  tumor,  when 
the  diagnosis  will  be  less  readily  made.  The  constipation  will  at  first  be 
more  amenable  to  the  use  of  purgatives.  (It  is  said  to  be  due  more  to  a 
loss  of  contractility  of  the  bowel  than  to  the  narrowing  of  its  lumen.) 
Gradually  these  w^ill  lose  their  efficacy,  and  finally  complete  obstruction 
of  the  lumen  of  the  gut  is  effected ;  in  Avhich  event  the  symptoms  of 
ileus  will  develop,  with  cramps  and  vomiting,  finally  of  a  fecal  character, 
and  the  fatal  issue  quickly  follow.  Not  unfrequently  peritonitis  is  devel- 
oped, and  may  be  of  a  chronic  character  or  may  destroy  life  within  a  day 
or  two,  or  the  patient  may  die  from  exhaustion  before  the  obstruction 
becomes  complete. 

It  may  happen  that  the  integument  will  become  involved  in  the  malig- 
nant process,  or  may  become  continuous  with  the  tumor  by  adhesive 
inflammation.  In  such  cases  an  opening  may  be  formed  by  suppuration, 
or  the  lancet  may  secure  the  passage  of  feces  through  an  artificial  anus, 
and  temporary  resj)ite  be  obtained.  Sometimes  a  sudden  disappearance 
of  the  symptoms  of  obstruction — a  result  due  to  the  softening  and  break- 
ing down  of  the  cancerous  mass,  restoring  temporarily  the  integrity  of 
tlie  intestinal  tube — may  give  an  unjustifiable  hope  to  the  patient ;  or 
the  same  effect  may  follow  the  establishment  of  a  communication,  by 
ulceration,  between  the  bowel  above  the  tumor  and  some  portion  nearer 
to  the  anal  orifice.  The  progress  of  the  new  growth  soon  annuls  the 
benefits  thus  gained. 

Not  uncommonly,  particles  of  the  cancerous  mass  may  become  detached, 
and,  if  diligently  searched  for,  may  be  discovered  in  the  feces.  Micro- 
scopic examination  may  then  definitely  determine  the  nature  of  the  dis- 
ease. It  has  been  claimed  that  colloid  cancer  may  be  diagnosticated  in 
this  manner  even  before  the  appearance  of  other  symptoms.^  Death 
may  be  hastened  by  the  occurrence  of  metastatic  deposits  in  other  and 
vital  organs.  CEdema  of  the  lower  extremities  (of  the  left  extremity  in 
cancer  of  the  sigmoid  flexure)  will  often  be  observed  as  a  result  of  the 
interference  of  the  cancerous  mass  with  the  return  of  blood  from  the 
extremities  by  pressure  upon  the  large  veins.  The  combination  of  pain, 
tumor,  constipation,  tympanitis,  progressive  wasting,  and  the  cachexia 
that  sooner  or  later  supervenes,  stamps  eventually  most  cases  with  unmis- 
takable characters. 

The  duration  of  intestinal  cancer  may  extend  from  several  months  to 
one,  rarely  two,  years,  the  latter  age  sometimes  being  attained  by  colloid 
cancer,  the  most  chronic  and  least  malignant  form. 

Morbid  Anatomy. — By  far  the  most  frequently  encountered  malig- 
nant new  growth  of  the  bowel  is  carcinoma,  in  one  or  another  of  its 
forms.     The  cylinder-cell  epithelioma  is  probably  the  most  common  of 

^  Charon  and  Ledegank,  Journ.  de  Med.-Chir.  et  de  Pharm.,  v.  Ixviii.,  1879,  p.  493. 
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these,  and,  as  seen  in  the  intestine,  offers  many  naked-eye  points  of 
resemblance  with  ordinary  encephaloid  carcinoma.  It  is  soft,  filled  with 
a  milky  juice,  and  may  attain  considerable  size.  The  tumors  appear  as 
discoid  prominences  of  varying  size  and  number.  Later,  these  may 
become  fungoid  and  ulceration  ensue.  The  growths  early  involve  the 
whole  intestinal  wall,  and  b)  their  increase  tend  to  obstruct  the  passage 
of  the  intestinal  contents.  When  ulcerated  they  present  a  nodular, 
uneven  surface,  situated  upon  a  thickened  base  consisting  of  the  infil- 
trated coats  of  the  bowel.  Villous  prolongations  (villous  cancer ;  the 
undestroyed  connective-tissue  stroma)  may  project  into  the  lumen  of  the 
bowel  and  give  a  peculiar  tufted  appearance  to  the  part  implicated.  One 
or  more  points  may  be  invaded  by  cancerous  growth,  and  above  each 
will  be  developed  a  dilatation  of  the  gut  (the  result  of  distension)  con- 
taining uncertain  quantities  of  fecal  matter,  upon  the  removal  of  which 
the  tumor  will  appear  much  smaller  than  it  appeared  during  life. 

Scirrhus  usually  implicates  the  gut  in  its  entire  circumference,  so  that 
a  high  degree  of  constriction  may  result  from  a  small  amount  of  cancer- 
ous infiltration.  It  begins  as  small  nodules  or  plates  upon  the  mucous 
membrane.  As  commonly  observed,  the  lumen  of  the  intestine  is  nar- 
rowed by  an  annular  band  of  gristly  hardness.  All  the  coats  of  the 
bowel,  with  the  peritoneum,  become  involved,  and  frequently  the  con- 
tiguous parts  are  included  in  the  cancerous  infiltration,  forming  an 
undefinable  mass  through  which  the  contracted  channel  of  the  bowel 
may  be  traced,  though  often  impervious  to  any  but  the  smallest  articles 
(a  crow-quill,  for  example).  The  surface  of  the  gut  is  generally  ulcer- 
ated, irregular,  and  nodular.  The  walls  of  the  ulcer  are  irregular  and 
infiltrated.  It  will  sometimes  happen  that  the  autopsy  reveals  perme- 
ability of  the  bowel  where  total  obstruction  prevailed  during  the  latter 
days  of  life.  This  may  be  probably  accounted  for  by  the  disappearance 
of  the  hyperemia  that  doubtless  existed  during  life  and  caused  more 
or  less  turgidness  of  the  growth.  Sometimes  the  connective-tissue  ele- 
ment is  less  predominant,  and  gives  place  to  a  more  or  less  luxuriant 
cell-development ;  in  a  word,  scirrhous  carcinoma  is  replaced  by  soft  or 
encephaloid  cancer.  This  difference  is  simply  one  of  degree,  but  is  asso- 
ciated with  greater  rapidity  and  extent  of  growth.  Ulceration  is  exten- 
sive, and  one  may  here  also  often  discover  the  villous,  tufted  appearance 
of  villous  cancer,  caused  loy  the  fringe-like  shreds  of  stroma  entangling 
cellular  elements  not  yet  detached  from  tlie  mass. 

Colloid  cancer,  or  carcinoma  gelatinosum,  may  be  associated  with  either 
of  the  above-described  forms  as  a  degenerative  form,  or  may,  apparently, 
develop  as  such  from  the  beginning.  It  is  a  very  frequent  variety  of  the 
malady.  In  27  cases  of  intestinal  cancer,  colloid  cancer  was  present  in 
5,  as  reported  by  Lebert.  It  is  most  often  observed  in  the  sigmoid  flex- 
ure and  caicum,  as  are  the  other  forms  of  carcinoma.  It  is  composed  of 
a  Ck^nsiderable  mass  extending  around  the  bowel.  Ulceration  is  less  often 
found  here  than  in  the  other  forms,  nor  is  there  the  same  tendency  to 
sectmdary  infiltrations.  By  the  unaided  eye  an  alveolar  structure  may  be 
detected,  and  when  the  mass  is  extensive  a  soft,  jelly-like  consistency  is 
presented,  together  with  "  a  bright,  honey-yellow  color."  Small  deposits 
of  the  colloid  matter  may  be  seen  upon  the  surface.  These  have  been 
described  as  resembling  wheals  of  urticaria  or  herpetic  or  eczematous  ves- 
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icles  (Bristowe).  The  glairy  fluid  of  colloid  carcinoma  oozes  from  the 
cut  surface  of  the  tumor,  bathes  it,  and  is  to  be  found  in  the  intestine. 

These  different  forms  of  cancer  sooner  or  later  invade  neighboring 
parts,  as  the  peritoneum,  mesenteric  and  retro-peritoneal  glands,  and 
adjacent  organs.  On  the  other  hand,  the  intestines  may  become  invaded 
by  cancer  of  the  peritoneum  and  other  parts.  It  has  even  been  observed", 
reversing  the  usual  order  of  things,  as  secondary  to  cancer  of  the  liver 
(Wilks  and  Moxon).  Under  these  conditions  the  symptoms  of  intes- 
tinal cancer  will  have  been  associated  with  those  due  to  the  primary 
affection.  Lympho-sarcoma  will  rarely  be  found  as  an  extension  from 
the  lymphatic  glands  and  involving  the  small  intestine.  Melanotic  sar- 
coma may  occur  as  metastatic  from  an  original  melano-sarcomatous  tumor 
of  the  skin  or  eyeball. 

Diagnosis. — In  its  earlier  stages  it  is  impossible  to  recognize  cancer 
of  the  intestines.  After  its  symptoms  have  become  established  they  may 
resemble  those  of  several  disorders.  Cancer  of  the  duodenum  cannot  be 
distinguished  from  that  of  the  pylorus  unless  evidences  of  pancreatic  or 
biliary  disturbances  indicate  obstruction  to  the  passage  of  the  bile  and 
pancreatic  secretions.  Previous  to  the  appearance  of  a  tumor  one  must 
often  remain  in  doubt.  The  alternations  of  constipation  and  diarrhoea, 
the  signs  of  partial  obstruction,  the  localized  pain  usually  present,  the 
gradual  wasting,  will  arouse  suspicions  of  cancer,  though  chronic  inflam- 
matory affections  of  the  bowels  may  induce  symptoms  not  altogether 
unlike  these.  The  presence  of  a  tumor  will  supply  the  additional  evi- 
dence necessary  for  a  definite  diagnosis.  It  will  be  necessary  to  exclude 
fecal  enlargements  of  the  bowels.  The  cancerous  tumor  will  be  some- 
what painful,  hard,  nodulated.  A  tumor  due  to  fecal  accumulation  may 
closely  simulate  it,  and  is,  indeed,  usually  associated  with  it.  By  manip- 
ulation the  fecal  mass  may  be  moulded,  and  even  displaced,  and  by  appro- 
priate purgative  treatment  may  be  caused  to  entirely  disappear.  Foreign 
bodies,  mesenteric  tumors,  and  other  abdominal  enlargements  may  offer 
physical  resemblances  to  intestinal  cancer,  but  their  symptomatology  is 
usually  so  different  tliat  doubt  may  be  easily  dispelled.  Sypliilitic 
gummy  infiltration,  with  resulting  stricture,  is  more  apt  to  occur  in  the 
rectum  than  in  other  parts  of  the  alimentary  tract. 

The  presence  of  fragments  of  the  new  growths  may  sometimes  be 
detected  in  the  stools,  when  microscopic  examination  will  determine  their 
nature.  With  cylinder-cell  epithelioma  and  glandular  cancer  this  is  not 
common,  but  with  colloid  cancer  much  information  may  be  gained  by 
examining  the  evacuations.  According  to  Charon  and  Ledegank,^  colloid 
cancer  of  the  intestine  may  be  detected  before  symptoms  develop,  by  the 
presence  of  colloid  matter  in  the  feces.  In  the  later  stages,  however,  the 
gelatinous  change  of  all  the  histological  elements  may  occasion  embarrass- 
ment, as  at  this  stage  the  peculiarities  of  the  cellular  structure  will  have 
been  destroyed. 

Prognosis. — Intestinal  cancer  always  proves  fatal.  Death  may  result 
from  the  debility  resulting  from  the  cancerous  cachexia  or  from  intestinal 
occlusion  or  from  peritonitis.  The  duration  of  the  malady  is  usually  not 
long.  It  runs  its  course  in  from  several  months  to  one,  rarely  to  two, 
years. 

^Joui-n.  de  Med.-Chir.  et  de  Pharm.,  Ixviii.,  1879> 
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Treatment. — Treatment  must  be  directed  to  the  alleviation  of  the  dis- 
tress caused  by  the  disease.  No  curative  treatment  is  known.  When  the 
cancer  is  situated  in  the  colon,  especially  in  the  sigmoid  flexure,  the  ope- 
ration for  artificial  anus  often  affords  great  though  temporary  relief.  The 
diet  should  consist  of  such  articles  in  the  digestion  of  which  a  large  resi- 
due is  not  formed.  Milk,  eggs,  soups,  etc.  should  compose  the  principal 
articles  of  food.  Mild  laxatives  will  be  required  to  secure  the  proper 
evacuation  of  the  bowels,  and  to  relieve  pain  and  discomfort  opium  is 
invaluable  and  should  be  freely  used.  When  obstruction  is  imminent 
nutrient  enemata  afford  the  most  efficient  means  of  administering  nour- 
ishment. 


Lardaceous  Degeneration  of  the  Intestines. 

Synonyms. — Albuminoid  degeneration,  Waxy  degeneration,  Amyloid 
degeneration,  etc. 

Lardaceous  degeneration  of  the  intestines  is  an  affection  of  quite  fre- 
quent occurrence  in  those  persons  who  are  the  subjects  of  a  like  change 
elsewhere ;  for  although  it  has  been  asserted  that  it  may  be  present  as  a 
primary  affection,  it  almost  always  succeeds  the  same  form  of  degenera- 
tion in  other  organs.  Since,  for  the  most  part,  it  only  makes  itself  mani- 
fest at  an  advanced  stage  of  the  disease,  its  importance  is  usually  masked 
by  the  grave  constitutional  condition  of  the  patient,  whose  vital  forces 
are  wellnigh  exliausted  by  the  already  advanced  degenerations  present 
elsewhere.  The  extensive  implication  of  other  organs  and  tissues  in  the 
same  degenerative  process  also  creates  great  obscurity  in  the  symptom- 
atology of  intestinal  lardaceous  disease,  and  is  doubtless  the  cause  of  the 
existing  dearth  of  definite  knowledge  upon  the  subject. 

That  the  intestines  are  comparatively  frequently  involved  in  lardaceous 
disease  is  shown  by  dead-house  statistics.  Thus,  Charlewood  Turner^ 
reported  from  the  London  Hospital  that  in  58  cases  of  lardaceous  disease 
the  intestines  were  affected  10  times;  and  Goodhart^  in  150  consecutive 
necropsies  of  lardaceous  disease  at  Guy's  Hospital  reported  implication 
of  the  intestines  63  times. 

Although  the  bowels  do  not  become  affected  as  early  as  several  other 
parts,  they  will  almost  certainly  become  involved  should  the  patient's 
life  be  prolonged ;  and  in  those  cases  where  death  is  a  direct  result  of  the 
degeneration  the  intestines  share  with  the  kidneys  the  chief  responsibility. 
It  is  not,  however,  until  an  advanced  stage  of  lardaceous  degeneration 
that  its  presence  in  the  alimentary  canal  is  revealed  by  symptoms ;  indeed, 
many  cases  do  not,  throughout  life,  betmy  evidences  of  the  pronounced 
alterations  that  are  to  be  discovered  after  death.  Even  in  extreme  cases 
there  are  no  symptoms  that  would,  even  with  probability,  be  referred  to 
lardaceous  disease  of  the  bowels  in  the  absence  of  the  same  degeneration 
in  other  organs  and  parts.  There  are,  then,  no  specific  symptoms  follow- 
ing lardaceous  degeneration  of  the  bowels. 

Where  the  normal  functions  of  the  intestines  can  no  longer  be  properly 
performed  in  consequences  of  the  changes  that  have  taken  place  in  them, 
there  results  a  moderate  diarrhoea.     At  first  the  number  of  movements 

»  Tramactions  Path.  Soc.  London,  1879,  p.  517.  ^Ibid.,  p.  533. 
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may  not  be  increased  ;  the  evacuated  matters  are  fluid  and  of  a  greenish 
or  pale  color.  Usually,  little  or  no  pain  is  experienced,  though  at  times 
and  in  certain  individuals  this  may  be  severe  and  colicky.  The  diarrhoea 
is  not  always  steadily  progressive,  but  may  from  time  to  time  disappear. 
With  the  progress  of  the  disease  it  may  become  more  free  and  persistent, 
and  in  the  later  stages  hemorrhage  from  the  bowels  may  be  superadded. 
This  may  vary  in  amount,  and  where,  as  is  often  the  case,  the  stomacli 
participates  in  the  degeneration,  hsematemesis  may  also  appear.  These 
hemorrhages  may  be  insignificant,  or  may  at  once  assume  alarming  pro- 
portions, and  even  bring  to  an  unexpected  termination  the  life  of  the 
individual.  Already,  at  the  outset  of  the  intestinal  symptoms,  the  general 
health  will  have  shown  evidences  of  profound  alteration,  but  upon  the 
supervention  of  the  diarrhoea  more  rapid  progress  will  be  observed,  con- 
sequent upon  the  increased  nutritive  disturbance.  The  use  of  remedies 
in  temporarily  controlling  this  diarrhoea  may  prolong  for  months  the  life 
they  are  powerless  to  save. 

So  far  as  concerns  the  intestinal  aifection,  there  is  no  special  tendency 
toward  febrile  excitement.  It  must  not  be  forgotten,  however,  that  acute 
inflammatory  attacks  of  various  tissues  and  organs  frequently  arise  in  the 
course  of  lardaceous  disease. 

Though  there  seems  to  be  reason  to  believe  that  mild  degrees  of  larda- 
ceous degeneration  may  sometimes  be  cured,  especially  when  dependent 
on  syphilis,  there  is  but  little  hope  of  arresting  its  progress  at  the  late 
stage  when  the  bowels  become  im])licated.  Indeed,  when  i)ronounced 
degeneration  of  the  bowels  takes  place  the  disease  is  usually  nearing  the 
end  of  its  course ;  for  it  is  a  well-settled  fact  that  in  this  degeneration 
extensive  implications  of  organs  may  occur  without  markedly  reducing 
the  patient's  general  condition,  so  long  as  the  kidneys  and  intestines 
remain  unaflected.  The  cause  of  death  is  usually  to  be  traced  to  these 
organs.  Dickinson^  found  that  in  35  cases  where  death  was  ai)parently 
due  to  renal  lardaceous  disorder,  the  immediate  result  was  brought  about 
by  diarrhoea  in  13  cases.  Presumably,  in  a  large  proportion  of  these 
lardaceous  disease  of  the  bowel  was  present. 

The  degeneration  usually  aflects  the  lower  portion  of  the  small  and 
the  upper  part  of  the  large  intestine.  Occasionally  it  will  be  found  to 
have  invaded  the  whole  alimentary  tract.  As  in  lardaceous  degeneration 
generally,  the  process  begins  in  the  small  arteries  and  capillaries  and 
veins,  affecting  primarily  the  arterial  and  venous  muscular  coats — not, 
however,  according  to  the  latest  authorities,  the  muscular  fibres  them- 
selves, but  their  perimysium  and  the  cement  substance,  the  degeneration 
being  one  limited  to  the  connective  tissues.^  In  the  mildest  cases  only 
some  of  the  small  vessels  of  the  mucous  membrane  are  involved,  and  no 
naked-eye  changes  can  be  detected.  In  more  advanced  stages  the  mucous 
membrane  is  pale  and  shows  evidence  of  catarrh.  Thickening  occurs,  and 
as  the  process  advances  a  peculiar  appearance  is  revealed  which  has  been 
compared  to  that  of  wet  wash-leather  (Wilks).  The  iodine  test  now 
gives  the  mahogany-colored  reaction  of  lardaceous  matter,  with  the 
tissues  affected,  or,  if  the  methyl-aniline-violet  test  of  Cornil  be 
employed,  the  lardaceous  material  will  display  a  red-violet  color,  Avhile 

^  Diseases  of  Kidney,  Part  ii.,  1877,  p.  496. 
2  Cohnheim,  AUyem.  Path.,  1882,  p.  667. 
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normal  structures  will  be  tiuged  blue-violet.  It  is  said  to  be  better  to 
make  the  test  uear  a  Peyer's  patch,  since  the  latter  is  seldom  afFectal  by 
the  degeneration,  and  brings  out,  by  contrast,  the  surrounding  lardaceous 
material.^  This  distribution  of  the  material  cannot  be  considered  as 
constant,  however,  since  Hayem  found  the  patches  of  Peyer  most  fre- 
quently affected. 

In  more  advanced  stages  the  surface  may  become  irregular  from  gland- 
ular enlargement,  and  ulceration  may  occur.  Microscopic  examination 
shows  the  lardaceous  material  in  the  vessels,  and  also  in  tlie  stroma  of 
the  mucous  membrane  and  villi.^  The  epithelium  is  not  involved.  The 
degeneration,  at  first  confined  to  the  mucous  membrane,  extends  to  the 
submucous  tissue,  the  proper  muscular  coat  of  the  intestines  being  often 
implicated — so  far,  at  least,  as  concerns  its  connective  tissue.  In  the 
more  severe  cases  Hayem  found  the  agminated  and  solitary  glands 
extensively  involved.  Fine  branches  from  affected  vessels  penetrate  to 
the  interior  of  the  glands.  In  such  cases  the  mesenteric  glands  will  be 
found  implicated.  The  degeneration  of  the  vessels  running  through  the 
gland  structure  causes  disappearance  of  this  substance  by  fatty  degenera- 
tion, and  occasions  a  reticulated  arrangement  of  the  lardaceous  material, 
and,  secondarily,  ulceration.  In  a  similar  manner  ulcers  may  arise  in  any 
part  of  the  affected  tract.  Finally,  the  lardaceous  material  may  involve 
the  whole  thickness  of  the  gut. 

The  diagnosis  of  lardaceous  disease  of  the  bowels  can  only  be  made 
with  certainty  in  the  presence  of  pronounced  albuminoid  disease  of  other 
parts  in  association  with  the  symptoms  of  intestinal  disorder.  It  possesses 
no  characteristic  symptoms. 

Inasmuch  as  the  disorder  invades  the  bowels  only  at  a  late  stage  of 
its  existence,  the  prognosis  acquires  additional  gravity.  It  is  probable 
that  advanced  albuminoid  disease  is  never  cured ;  so  much  the  more 
hopeless  is  it  when  affecting  this  tract.  If  unchecked,  the  diarrhoea 
rapidly  saps  the  powers  of  life ;  if  temporarily  alleviated,  the  approach 
of  death  is  more  gradual. 

Whatever  attempts  are  to  be  made  to  cure  the  disease,  they  must  be 
through  the  general  system,  and  are  identical  with  those  directed  toward 
the  cure  of  lardaceous  disease  generally.  Treatment  directed  to  the  intes- 
tines must  be  palliative.  The  diarrhoea  must  be  combated  by  appropriate 
diet  and  the  administration  of  such  remedies  as  protect  the  surface  of  the 
mucous  membrane  and  control  the  intestinal  movement.  Bismuth,  sub- 
nitrate  in  lartre  doses  is  therefore  indicated.  Various  astrino;ents  mav  be 
employed,  while  the  use  of  opium  often  secures  most  gratifying  relief. 
It  should  be  given  in  generous  doses.  Preparations  of  the  crude  drug 
seem  to  answer  better  than  its  salts.  The  necessity  of  kee|)ing  the  gut 
free  from  undigestible  matters  that  may  irritiite  the  already  badly-dam- 
aged mucous  membrane  is  apparent.  Patients  with  this  form  of  lardaceous 
degeneration  usually  show  the  cachexia  resulting  from  profound  modifica- 
tions of  nutrition,  and  their  intestinal  symptoms  can  only  be  regarded 
as  links  in  a  long  pathological  chain.  Hemorrhage  will  call  for  remedies 
that  under  ordinary  cii'cumstances  are  employed  to  control  bleeding  from 
the  bowels. 

1  Wilks  and  Moxon,  Paik.  Anal.,  p.  404;  Kyber,  Virchoufa  Archiv,  Bd.  81,  H.  1  and  2. 
»  Eberth,  Virchou/s  Archiv,  80,  S.  138. 


DISEASES  OF  THE  RECTUM  Am  ANUS. 

By  THOMAS  O.  MORTON,  M.  D., 

AND 

HENRY  M.  WETHERILL,  M.  D.,  Ph.  a. 


Diseases  of  the  inferior  and  terminal  portion  of  the  large  intestine 
may  be  divided  into  primary  and  secondary — the  former  when  the  mor- 
bid cause  is  local  and  independent  of  disease  elsewhere,  the  latter  when  it 
is  consequent  upon  or  incident  to  some  other  bodily  aifection.  Among 
the  primary  lesions  may  be  classed  congenital  malformations,  prolapse  of 
the  rectum,  hemorrhoids,  and  some  varieties  of  new  growths ;  also  dis- 
eases caused  by  local  irritations,  infection,  or  traumatism,  such  as  proctitis, 
ulceration,  fissure,  non-malignant  stricture,  chancroidal  invasion  and  pri- 
mary syphilis,  including  obstruction  of  the  bowel  by  impacted  feces  and 
foreign  bodies.  Thread-worms  and  various  cutaneous  eruptions  about 
the  anus  may  also  be  included  among  the  causes  of  the  primary  diseases 
of  this  portion  of  the  alimentary  canal. 

The  secondary  affections  are  quite  numerous,  and  may  be  caused  by 
direct  extension  of  disease  from  the  colon,  as  in  the  dysentery  following 
typhoid  fever,  and  follicular  enteritis,  or  entero-colitis  of  children ;  by 
contiguity,  from  diseases  in  neighboring  organs — e.  g.  ischio-rectal  abscess 
causing  fistula — or  by  changes  in  the  nervous  or  vascular  supply,  such  as 
is  seen  in  spasmodic  contraction,  paralysis,  epidemic  dysentery,  cholera, 
and  the  action  of  certain  remedies. 

The  rectum,  the  third  or  terminal  portion  of  the  large  intestine,  has 
no  sharply-defined  upper  limits  :  it  is  usually  understood  to  begin  at  the 
sigmoid  flexure,  opposite  the  left  sacro-iliac  symphysis ;  it  is  from  six  to 
eight  inches  in  length  and  terminates  in  the  anus.  As  the  sigmoid  flex- 
ure is  the  narrowest  portion  of  the  colon,  so  the  calibre  of  the  first  part 
of  the  rectum  is  narrower  than  the  portion  below,  where  it  gradually 
becomes  more  commodious,  and  near  the  anus  presents  a  peculiar  con 
dition  of  the  walls  which  gives  it  a  capacity  for  remarkable  distension. 
The  rectum,  which  is  somewhat  cone-shaped,  in  its  anatomical  and  patho- 
logical characters  retains  those  of  the  large  intestine  with  slight  variation. 
Upon  the  upper  or  first  part  of  the  rectum  the  duplicature  of  the  perito- 
neum is  continued,  forming  the  meso-rectum,  wdiich  invests  the  bowel, 
attaching  it  to  the  sacrum.  Below  this  the  middle  portion  of  the  rectum 
(extending  to  the  tip  of  the  coccyx)  is  attached  to  the  sacrum  by  connec- 
tiv^e  tissue  only,  but  also  has  a  peritoneal  investment  on  the  upper  por- 
tion of  its  anterior  surface. 
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The  third  or  terminal  part  of  the  rectum,  which  is  only  an  inch  and  a 
half  in  length,  and  is  entirely  without  peritoneal  covering,  terminates  at 
the  anus.  The  circular  and  transverse  muscular  fibres,  mucous  crypts, 
and  appendages  throughout  the  rectum  are  identical  with  those  above, 
except  that  the  general  muscular  tunic  is  thicker ;  but  the  longitudinal 
fibres  are  less  distinctly  aggregated  into  bands  than  in  the  colon,  being 
disposed  in  a  more  uniform  manner,  except  that,  like  the  circular  fibres, 
they  are  especially  aggregated  between  the  sacculi.  The  fact  that  the 
meso-rectum  limits  the  mobility  of  the  upper  and  more  narrow  part  of 
the  rectum  has  led  some  to  locate  a  third  sphincter  at  this  point,  but  the 
existence  of  such  an  organ  has  not  been  generally  admitted.  Van  Bureu 
characterizes  it  as  an  organ  which  "  anatomy  and  physiology  had  been 
equally  unsuccessful  in  assigning  either  certainty  of  location  or  certainty 
of  function.^' ^ 

The  anus  guards  the  outlet  of  the  bowel  by  its  double  sphincter  muscle, 
which  under  normal  circumstances  affords  voluntary  control,  within  cer- 
tain limits,  over  defecation.  The  well-known  peculiarity  of  the  vascular 
supply,  a  sort  of  erectile  tissue  being  formed  by  the  inferior  hemorrhoidal 
plexus  and  the  passage  of  some  of  the  efferent  veins  through  the  sphincter 
muscle,  by  which  they  are  subjected  to  pressure,  is  very  favorable  to  the 
development  of  certain  forms  of  disease  which  will  be  considered  among 
the  local  disorders.  As  embryology  has  thrown  considerable  light  upon 
the  pathology  of  morbid  growths  by  demonstrating  relationships  that  were 
previously  unsuspected,  so  a  consideration  of  the  development  of  the  lower 
portion  of  the  intestinal  canal  may  lead  to  a  better  understanding  of  some 
of  its  diseases,  especially  those  which  are  symptomatic  or  secondary.  In 
early  foetal  life  the  third  division  of  the  primitive  intestine,  the  pelvic 
portion,  terminates  in  a  cloaca  in  common  with  the  urachus ;  subsequent- 
ly, about  the  eighth  week,  a  partition  (the  perineum)  is  formed  which 
divides  the  cavity  into  two  portions,  the  uro-genital  sinus  and  the  anal 
cavity.  In  the  mean  time,  at  an  early  period  a  depression  occurs  on  the 
cutaneous  surface  at  the  site  of  the  anus,  which  deepens  progressively 
until  it  encounters  the  primitive  intestine,  with  which  it  unites  at  the 
end  of  the  fourth  week,  and  the  continuity  of  the  tube  becomes  estab- 
lished. It  therefore  is  seen  that  the  rectum  in  its  upper  and  middle  por- 
tions is  derived  from  the  internal  and  middle  layers  of  the  blastodermic 
membrane,  while  its  lower  third,  with  the  anus,  like  the  buccal  cavity,  is 
formed  by  the  external  and  middle  layers. 

In  its  diseases,  then,  the  greater  part  of  the  rectum  would  seem  to  natu- 
rally participate  in  those  of  the  large  intestine,  to  which  it  structurally 
belongs,  while  its  inferior  portion  and  the  anus  would  partake  more  in 
the  disorders  of  the  general  cutaneous  system.  This  peculiarity  of  devel- 
opment also  explains  the  difference  noticed  in  the  vascular  supply.  The 
rectal  veins  are  usually  divided,  like  the  rectal  arteries,  into  three  sets — 
superior,  middle,  and  inferior.  They  are  arranged  so  as  to  form  two  dis- 
tinct venous  systems,  the  rectal  returning  its  blood  through  the  inferior 
mesenteric  veins  into  the  portal  system,  the  anal  terminating  in  the 
internal  iliac.  The  first  system  is  made  up  of  the  superior  hemor- 
rhoidal, the  second  of  the  remaining  veins. 

The  superior  hemorrhoidal  forms  a  venous  plexus  which  surrounds  the 
*  Kelsey,  Diseases  of  the  Eectum  and  Amis,  New  York,  1882,  p.  20. 
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internal  sphincter  muscle ;  the  inferior  hemorrhoidal  vein  also  forms  a 
plexus,  but  it  is  subcutaneous  and  principally  below  the  inferior  border 
of  the  external  sphincter. 

There  are,  however,  a  number  of  communicating  branches  passing  along 
the  walls  of  the  rectum  from  one  plexus  to  the  other.  The  internal  hem- 
orrhoidal veins  also  communicate  freely  with  the  branches  of  the  internal 
iliac  around  the  trigone  of  the  urinary  bladder  by  means  of  small  vessels, 
which  pass  through  the  prostate  gland  and  seminal  vesicles.  By  this 
method  of  anastomosis  some  relief  is  afforded  when  there  is  an  obstruc- 
tion in  the  portal  circulation,  which  is  such  a  common  cause  of  turges- 
cence  of  these  veins,  often  resulting  in  permanent  dilatation  or  hemor- 
rlioids. 

At  the  lower  part,  or  at  the  junction  of  the  middle  and  lower  third  of 
the  rectum,  the  internal  circular  fibres  of  the  muscular  coat  of  the  intes- 
tine become  quite  numerous,  forming  what  is  called  the  internal  sphincter 
muscle ;  it  is  nearly  an  inch  in  breadth,  and  completely  surrounds  the 
lowest  part  of  the  rectum.  It  is  about  an  inch  above  the  margin  of  the 
anus ;  its  muscular  fibres  are  of  the  involuntary  or  unstriped  variety ;  in 
function  it  assists  the  external  sphincter  in  closing  the  anus  and  prevent- 
ing the  involuntary  escape  of  the  contents  of  the  bowel. 

The  external  sphincter  lies  directly  under  the  skin  and  upon  the  inter- 
nal sphincter  and  the  levator  ani  muscle ;  its  fibres  encircle  the  anus  :  aris- 
ing from  the  coccyx,  they  are  inserted  into  the  tendinous  centre  of  the 
perineum,  joining  the  transversus  perinsei,  the  levator  ani,  and  accelerator 
urinse  muscles.  The  sphincter  ani  is  constantly  in  a  state  of  tonic  con- 
traction, but  the  force  of  its  contraction  may  be  voluntarily  increased. 
In  the  skin  and  superficial  fascia  are  found  minute  branches  of  the  pudic 
and  small  sciatic  nerves ;  in  the  is(;hio-rectal  space  the  internal  pudic 
nerve;  crossing  about  the  centre  are  the  inferior  hemorrhoidal  nerv^es, 
which  are  distributed  to  the  anus  and  the  lower  portion  of  the  rectum ; 
the  perineal  nerve  is  especially  distributed  to  the  anterior  part  of  the  anus. 

Thus  it  is  seen  that  the  rectum  and  anus  have  vascular  and  nervous 
supplies  of  considerable  diversity  and  importance. 


Congenital  Malformations. 

The  simplest  form  of  congenital  malformation  in  this  region  consists 
in  an  anus  of  insufficient  size  for  the  natural  demands  of  the  system,  but 
in  no  other  manner  abnormal.  The  most  frequent  variety  of  imperforate 
anus  is  where  complete  occlusion  is  effected  by  the  common  integument 
or  by  two  cutaneo -mucous  flaps,  which  owing  to  defective  development 
remain  united  without  forming  a  raphe  or  perceptible  line  of  union.  The 
rectum  is  not  involved,  and  when  the  child  strains  the  contained  meconium 
causes  bulging  of  the  part,  which  disappears  under  slight  pressure,  but 
reappears  when  again  free.  In  other  cases  the  occluding  tissue  is  very 
firm,  dense,  with  a  disposition  to  pucker  or  form  rugae.  The  sphincter 
muscle  is  rarely  perfect,  and  though  an  artificial  anus  may  be  made,  years 
may  elapse  before  the  child  can  control  the  evacuation.  In  conjunction 
with  an  imperforate  anus  the  colon  may  terminate  in  a  cul-de-sac,  or  it 
may  communicate  with  the  urethra,  the  bladder,  or  the  vagina. 
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An  imperforate  rectum  has  been  known  to  discharge  at  tlie  umbilicus, 
upon  the  face,  under  the  scapula,  upon  the  penis  or  the  anterior  part  of 
tlie  scrotum.  Sometimes,  though  very  rarely,  a  common  cloaca  has  been 
found,  as  in  fowls,  common  to  the  rectum  and  to  the  genito-urinary 
organs ;  and  still  more  rarely  the  rectum  has  opened  in  abnormal  sites 
upon  the  perineum  and  upon  the  buttocks. 

The  anus  may  be  entirely  absent.  The  rectum  may  be  entirely  absent 
or  it  may  be  incomplete,  terminating  at  various  distances  from  the  anus. 
These  malformations  of  the  bowel  may  be  associated  with  a  perfect  anus, 
or  with  any  of  its  imperforate  forms,  or  with  a  fecal  fistula.  In  occlusion 
of  the  rectum  the  offending  structure  is  in  some  cases  a  hymen-like  fold 
of  mucous  membrane,  which,  during  straining,  can  be  recognized  by  the 
finger  as  a  fluctuating  protrusion ;  while  in  others  it  consists  of  a  mass 
of  dense  fibrous  tissue  which  extends  upward  from  an  inch  to  an  inch 
and  a  half:  in  the  former  there  is  always  found  a  normal  anus;  in  the 
latter  there  is  either  do  trace  of  anus  or  one  in  a  more  or  less  rudimentary 
state.  In  those  cases  where  the  rectum  is  entirely  absent  the  intestine 
terminates  either  in  a  cul-de-sac  or  a  fecal  fistula  ;  very  rarely  the  rectum 
is  replaced  by  a  fibro-ligamentous  cord  or  band  which  springs  from  the 
colon,  and,  descending  toward  the  bladder,  blends  with  the  connective  tissue 
of  the  part.  In  the  latter  the  pelvis  is  always  in  an  imperfect  state  of 
development,  being  much  contracted  in  its  lower  diameters,  and  the  anus 
is  absent ;  and  Rokitansky  and  Curling  lay  stress  upon  the  non-develop- 
ment of  the  pelvis  as  a  diagnostic  guide  in  determining  the  absence  of 
the  rectum.  The  passage  of  a  sound  into  the  bladder  or  vagina  is  a  pro- 
cedure of  some  diagnostic  value,  as  if  its  point  impinges  directly  against 
the  sacrum  it  may  be  presumed  that  no  rectum  exists.  If  the  malforma- 
tion is  of  such  a  character  that  the  fecal  matter  can  find  no  exit,  a  train 
of  symptoms  ensues  analogous  to  those  seen  in  the  adult  affected  with 
intestinal  obstruction :  the  infant  cries  and  is  constantly  restless,  refuses 
food,  vomits,  the  abdomen  distends,  and  death  speedily  ensues.  A  remark- 
able exception  to  this  rule  was  the  case  mentioned  by  Bodenhamer  of  a 
child  with  absence  of  the  rectum  who  was  not  operated  on  until  three 
months  after  birth,  and  who  was  apparently  in  perfect  health.  At  the 
operation  the  intestine  was  found  three  inches  from  the  surface,  and  the 
child  made  a  good  recovery. 

Although  the  statistics  of  this  class  of  malformations  are  somewbat 
contradictory  and  confusing,  it  is  safe  to  state  that  more  male  than  female 
children  are  so  afflicted. 

The  prognosis  in  the  large  majority  of  these  cases  is  grave,  for  unless 
the  operator  can  see  or  feel  the  fluctuating  protrusion,  or  can  recognize  it 
after  a  very  slight  exploratory  incision,  he  is  working  totally  in  the  dark 
and  in  close  proximity  to  the  peritoneum.  Hemorrhage,  peritonitis,  pel- 
vic cellulitis,  and  septicaemia  diminish  the  chances  for  recovery.  Indeed, 
the  majority  of  these  cases  are  scarcely  amenable  to  surgical  treatment. 
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Prolapse  and  Procidentia  of  Rectum  and  Anus. 

Tpiese  conditions  obtain  most  frequently  at  the  two  extremes  of  life, 
infancy  and  senility,  but  have  a  very  different  causation  in  each.  Pro- 
lapse of  the  bowel  may  be  partial  or  complete — partial  when  a  portion 
of  the  mucous  membrane  is  extruded,  and  complete  when  the  entire  rec- 
tum appears  outside  the  anal  orifice.  A  predisposing  cause  in  infants  is 
found  in  the  mobility  of  the  bowel — in  the  fact  that  it  and  the  sacrum  are 
much  less  curved  than  in  the  adult,  and  the  abdominal  viscera  are  more 
voluminous :  this,  associated  with  the  undeveloped  state  of  the  muscular 
system,  causes  the  weiglit  and  strain  to  act  directly  and  forcibly  upon  the 
sphincters,  and  the  extrusion  takes  place.  It  is  often  excited  by  allowing 
children  to  sit  for  a  length  of  time  upon  the  chamber-vessel.  It  is  fre- 
quently caused  among  children  by  tlie  presence  of  vesical  calculi,  by 
oxyuris  vermicularis,  diarrhoea,  constipation,  dysentery,  polypi,*  and  by 
the  long-continued  acts  of  coughing  and  crying. 

In  adults  and  the  aged  it  may  be  caused  by  loss  of  tone  of  the  anus  and 
rectum  in  chronic  diarrhoea  and  dysentery,  or  from  the  energetic  action 
of  drastic  cathartics,  by  urinary  calculi,  the  long-continued  use  of  ene- 
mata,  chronic  cough,  diarrhoea  alternating  with  constipation,  stricture  of 
the  urethra,  prostatic  hypertrophy,  tenesmus  due  to  the  presence  of  poly- 
pi, and  by  the  pressure  of  a  pelvic  tumor.  It  may  accompany  procidentia 
uteri  and  hemorrhoids.  An  incomplete,  reducible  prolapse  consists  of 
two  or  more  overlapping  plications  of  normal-looking  mucous  membrane, 
sensitive  but  painless.  In  these  cases  there  is  provoked  a  hyperplasia  of 
much-elongated  connective  tissue  in  the  submucous  space  which  under- 
goes serous  infiltration  and  causes  an  oedematous  condition  of  the  part. 
In  a  complete  prolapse  the  entire  rectum — all  of  its  component  layers — is 
protruded  through  the  anus.  In  a  recent  case  the  folds  of  the  gut  are 
Avell  marked,  but  in  one  where  the  bowel  has  remained  in  this  abnormal 
condition  for  some  time  the  submucous  tissue  becomes  charged  with 
inflammatory  deposit  which  effaces  the  plications  and  causes  the  bowel  to 
become  pale,  hard,  dry,  and  tough ;  and  finally  ])igmentation  occurs  and 
the  part  assumes  somewhat  the  character  of  true  skin.  These  vary  greatly 
in  size,  from  the  slightest  protrusion  of  mucous  membrane  to  a  tumor  the 
size  of  a  melon.  Usually  they  are  reduced  with  ease,  but  their  reappear- 
ance is  occasioned  by  the  slightest  tenesmus. 

In  old  age  the  soft  parts  of  the  floor  of  the  pelvis  and  the  anal  sphinc- 
ters lose  to  a  great  extent  their  tone  and  contractile  vigor,  and  the  rectum, 
also  participating  in  this  change,  is  often  unable  to  withstand  the  increased 
thrust  of  the  diaphragm  and  the  compression  of  the  abdominal  muscles 
during  defecation ;  which  act  frequently  demands  more  exertion  on  ac- 
count of  a  tendency  to  constipation  in  advanced  life. 

In  these  long-standing  cases  of  senile  procidentia  it  is  a  matter  of 
experience,  verified  by  post-mortem  dissection,  that  the  fibres  of  the 
sphincters  and  of  the  levatores  ani  muscles  are  flattened,  pale,  and 
stretched  beyond  the  possibility  of  contraction,  while  the  entire  peri- 
neum is  in  a  state  of  atrophy. 
Vol.  II.— 56 
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Polypi  of  the  Rectum. 

There  are  two  varieties  of  these — the  gelatinoid  or  soft,  and  the  fibroid 
or  firm.  The  latter  is  of  rare,  the  former  of  common,  occurrence,  espe- 
cially in  children  under  the  age  of  twelve  years.  The  fibroid  polypus  is 
only  found  in  adults,  and  is  composed  of  dense  connectiv^e-tissue  elements 
and  blood-vessels.  The  gelatinoid  or  soft  polypi  are  also  partly  compose^l 
of  connective  tissue  and  vessels,  but  much  finer  than  in  the  other :  they 
contain  hypertrophied  follicles  and  are  covered  with  spherical  epithelium.. 
They  resemble  nasal  polypi,  but  are  more  dense.  These  growths  are  not 
malignant  in  character,  but  are  very  troublesome,  as  they  are  almost 
always  pedunculated,  the  stem  being  from  half  an  inch  to  four  inches 
in  length,  which  admits  of  the  descent  of  the  tumor  within  the  grasp  of 
the  sphincters  during  defecation,  and  frequently  admits  of  its  escape  from 
the  anus.  Their  presence  is  not  free  from  danger,  as  they  are  very  vas- 
cular, bleed  readily,  and  are  sometimes  detached  by  the  breaking  of  the 
pedicle  during  defecation.  They  frequently  bleed  spontaneously.  The 
presence  of  these  abnormal  growths  teases  the  rectum  and  brings  on 
tenesmus  and  frequent  desire  to  go  to  stool;  the  feces  are  flattened,  and 
with  them  escapes  a  quantity  of  glairy  red  mucus  which  has  been  com- 
pared to  thin  currant-jelly.  When  caught  in  the  grasp  of  the  sphincters 
they  often  bleed  profusely,  and  especially  is  this  the  case  with  children 
so  affected.  The  presence  of  these  bodies  is  accompanied  with  a  sense  of 
weight  and  uneasiness  in  the  bowel.  They  may  be  single  or  multiple ; 
they  may  be  round,  reniform,  oval,  fusiform,  or  irregular ;  they  may  be 
smooth  or  villous.  In  size  they  vary  from  that  of  a  marble  or  cherry  to 
that  of  a  small  hen's  egg,  and  they  are  usually  found  about  three  inches 
above  the  anus,  but  they  vary  in  position  from  a  point  just  within  the 
sphincter  to  one  six  inches  up  the  rectum.  Their  presence  is  usually 
diagnosticated  without  difficulty,  or,  if  any  is  experienced,  a  digital 
exploration  will  reveal  them.  A  child  with  functional  disturbances  of 
the  bowels  accompanied  with  frequent  hemorrhages  should  be  examined 
for  polypus.  One  of  these  growths  sometimes  unpleasantly  complicates 
a  case  of  hemorrhoids. 

A  rectal  polypus  is  an  adenoma,  consisting  of  dilated  glands  of  Lie- 
berkiihn  imbedded  in  connective  tissue,  also  containing  nerves  and  blood- 
vessels, and  is  cov^ered  with  the  epithelium  of  the  bowel. 


Hemorrhoids,  or  Piles. 

These  are  usually  fibrous  when  situated  below,  or  vascular  when 
situated  above,  the  sphincter  ani  muscle.  They  are  conveniently  known 
as  external  and  internal  piles,  but  in  some  instances  it  is  impossible  to  say 
whether  these  tumors  are  external  or  internal.  In  either  variety  they  are 
due  to  an  abnormal  state  of  the  blood-vessels,  and  especially  of  the  plexus 
of  superior,  middle,  and  inferior  hemorrhoidal  veins  disposed  around  the 
lower  extremity  of  tiie  rectum  immediately  above  the  internal  sphincter 
muscle.  The  inferior  mesenteric  and  internal  iliac  veins  receive  a  large 
portion  of  the  blood  from  this  plexus,  so  that  a  very  free  intcrcomnuun*- 
cation  exists,  ai'ound  the  lower  portion  of  the  rectum,  between  the  general 
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venous  system  aucl  that  of  the  liver.  It  should  be  borne  in  mind  that 
these  veins  are  destitute  of  valves,  and  are  situated  in  a  very  dependent 
part,  whicli  is  normally  in  a  high  degree  of  functional  activity. 

External  hemorrhoids  are  found  at  the  very  verge  of  the  anus,  and, 
when  not  irritated  or  inflamed,  appear  like  movable,  dependent  plications 
of  hypertroi)hied  skin.  They  appear  either  singly  or  in  groups,  but  it  is 
nothing  unusual  to  find  five  or  six  of  them  together,  and  they  are  not 
infrequently  associated  Avith  the  internal  variety.  These  pendulous  tabs 
of  integument  are  very  prone  to  inflammation,  and  they  then  become 
exquisitely  tender,  painful  tumors,  which  vary  in  size  from  that  of  a 
small  pea  to  that  of  a  pigeon's  Qgg,  That  portion  of  the  tumor  pre- 
senting toward  the  anus  is  covered  with  mucous  membrane ;  the  other 
is  covered  with  integument ;  the  former  is  dark-colored,  due  to  engorge- 
ment of  its  vessels.  These,  being  composed  internally  of  tortuous,  dilated 
veins  which  have  totally  lost  their  normal  resiliency,  bleed  freely  on 
section,  but  after  a  time  they  undergo  the  tbllowing  changes :  the  over- 
distended  vein,  of  which  each  is  mainly  composed,  either  becomes  oblit- 
erated by  the  encroachment  of  inflammatory  deposit  or  its  walls  give 
way  and  the  contained  blood  escapes;  its  serum  is  absorbed,  and  the 
tumor  now  consists  of  a  blood-clot,  the  remains  of  a  vessel,  inflammatory 
lymph,  a  hyperplasia  of  connective  tissue,  mucous  membrane,  and  integ- 
ument. It  undergoes  a  still  further  change  by  absorption,  and  remains  a 
permanent  pendulous  teat  of  cutaneous  and  connective  tissue,  bearing  no 
trace  of  vascular  channels. 

On  account  of  the  extremely  sensitive  nature  of  the  mucous  membrane 
and  skin  of  the  anus,  an  inflamed  condition  of  these  tumors  entails  an 
amount  of  sufl'ering  very  disproportionate  to  their  size :  there  is  torture 
in  the  act  of  defecation,  constant  tenesmus,  spasm  of  the  sphincters,  a  sense 
of  weight  and  heat  in  the  perineum,  and  sometimes  a  swollen,  very  painful, 
condition  of  the  raphe,  which  stands  out  like  a  cord. 

Occasionally  there  is  a  total  inability  to  urinate,  combined  with  a  frequent 
desire  to  do  so.  When  an  attack  such  as  this  ends  in  suppuration  of  the 
tumor  a  radical  cure  is  eflected,  but  a  marginal  ulcer  of  the  anus  sometimes 
follows.  An  unclean  and  neglectful  habit  provoking  constipation,  sexual 
incontinence,  over-indulgence  in  highly-seasoned  food  or  in  stimulating 
beverages,  exposure  to'  cold  and  wet,  and  the  straining  attendant  upon  dy- 
suria,  will  provoke  an  attack.  No  age  or  sex  is  exempt  from  this  affection 
(Gross).  It  is  claimed  that  before  puberty  females  are  more  subject  to  it 
than  males;  after  that  age  the  reverse  obtains,  except  during  pregnancy. 

Internal  hemorrhoids  are  round,  oval,  or  sometimes  cylindroid-shaped 
tumors  covered  by  mucous  membrane ;  they  are  smooth,  granular,  or  rough 
to  the  touch,  much  less  sensitive  and  painful  than  the  inflamed  external 
variety,  and  are  situated  within  the  rectum  it  may  be  an  inch  or  tAvo  above 
the  internal  sphincter  muscle.  They  occur  in  groups  or  scattered  over  the 
surface  of  the  bowel.  In  structure  they  are  soft,  spongy,  vascular  tumors 
composed  of  dilated  and  tortuous  blood-vessels,  the  veins  predominating 
over  the  arteries,  their  interstices  scantily  supplied  with  connective  tissue, 
and  their  covering  is  of  mucous  membrane.  In  color  they  are  dark  red, 
but  Avhen  compressed  and  strangulated  by  the  sphincters  they  assume  a 
dusky  purple  hue.  After  long  exposure  they  take  on  a  pseudo-cutane- 
ous appearance. 
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The  columns  of  the  rectum  are  the  seat  of  the  cylindroid  pile,  -which  is 
brighter  in  color  and  much  more  arterial  in  its  structure  than  the  ordinary 
variety,  and  bleeds  very  freely.  Anything  which  causes  stasis  and  accu- 
mulation of  blood  in  the  hemorrhoidal  plexus  of  veins  predisposes  to  this 
very  common  affection.  Constipation  is  the  usual  cause ;  and  among  others 
may  be  named  diseases  of  the  liver  which  cause  portal  obstruction,  pelvic 
tumors  causing  engorgement  from  pressure,  the  gmvid  uterus,  labor, 
prostatic  hypertrophy,  urinary  calculi,  stricture  of  the  urethra,  stricture 
of  the  rectum,  and  rectal  tumore.  Among  other  causes  are  horseback- 
riding,  the  erect  posture,  violent  cathartics,  seat-worms,  dysentery,  diar- 
rhoea, dyspepsia,  and  a  sedentaiy  life,  with  a  diet  of  rich,  stimulating 
food. 

These  piles  do  not  usually  cause  much  suffering ;  they  vary  in  size 
from  that  of  a  pea  to  that  of  a  pigeon's  Qg^^  and  cause  a  sense  of  weight 
and  stuffing  in  the  bowel ;  but  when  they  are  large  and  numerous  they 
cause  severe  pain,  tenesmus,  difficult  defecation,  spasm  of  the  sphinctei's, 
and  prolapse  of  the  anus.  When  the  patient  is  at  stool  the  tumors  are 
forced  down  and  protrude  in  a  bunch,  surrounded  and  constricted  by  a 
collar  of  prolapsed  mucous  membrane :  under  these  circumstances  the 
tortuous  and  dilated  vessels  of  which  they  are  composed  give  way  and 
free  arterio-venous  hemorrhage  takes  place.  In  some  cases  this  liappens 
at  every  stool,  the  patient  losing  from  a  few  ounces  to  a  half  pint  of  blood 
almost  daily  until  alarmingly  depleted.  Usually,  the  protruded  piles  are 
easily  restored  after  a  motion  of  the  bowels,  and  so  remain  until  the  next 
one  occurs ;  but  in  other  cases  of  longer  standing  and  of  more  gravity  the 
sphincter  loses  all  tone  and  the  piles  remain  constantly  prolai)sed.  This 
affection  is  very  chronic,  and  the  subject  of  it  has  to  regulate  his  life  with 
the  greatest  care,  as  the  least  unusual  effi)rt  or  excess  may  provoke  an 
exacerbation.  Excepting  in  the  worst  cases  the  general  hejdth  is  not 
materially  impaired.  They  occasionally  become  so  strangulated  as  to 
slough  off,  which  effects  a  cure,  but  this  is  accompanied  by  grave  consti- 
tutional disturbance.  The  .disease  is  rather  rare  before  the  age  of  puberty, 
but  is  very  common  in  both  sexes  in  adult  life,  and  is  frequently  associ- 
ated with  fistula,  polypus,  fissure,  or  carcinoma  of  this  region.  In  females 
suffering  with  piles  a  free  hemorrhage  from  them  sometimes  takes  the  place 
of  the  menstrual  flow.  The  presence  of  internal  piles  causes  a  sense  of 
weight  and  fulness  and  the  sensation  of  a  foreign  body  or  of  feces  remain- 
ing in  the  rectum,  with  troublesome  and  obstinate  itching  about  the  anus. 
These  symptoms,  with  the  occurrence  of  hemorrhage  from  the  rupture, 
erosion,  ulccnition,  or  abrasion  of  the  dilated  vessels,  render  the  diag- 
nosis easy.  Should  the  piles  not  protrude,  they  can  readily  be  made 
to  do  so  by  directing  the  patient  to  sit  and  strain  over  a  vessel  con- 
taining hot  water.  If  i\\Q  piles  do  not  appear,  a  digital  examination 
should  be  made.  Indeed,  it  would  be  better  to  make  one  in  every  case 
01  this  kind. 

About  the  margin  of  the  anus  the  superficial  veins  are  prone  to  great 
dilatation,  and  when  ])resenting  form  masses  of  a  bluish  color,  oflen  very 
dark,  covered  partly  by  mucous  membrane,  partly  by  integument.  These 
are  also  commonly  known  as  piles. 
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Dilatation  of  the  Rectal  Pouches,  or  Physick's  Encysted 

Rectum. 

This  is  an  uncommon  disease,  generally  occurring  in  those  advanced  in 
years,  and  consists  of  an  hypertrophy,  and  sometimes  of  an  inflammation, 
of  the  natural  rectal  sacs.  These  pouches  are  quite  small  in  early  life, 
and  enlarge  gradually  as  age  advances,  this  condition  being  favored  by 
the  lodgment  in  them  of  extraneous  substances,  such  as  indurated  fecal 
matter,  inspissated  mucus,  the  seeds  of  fruit,  and  other  undigested  masses. 
Constipation,  so  usual  with  ih^  old,  predisposes  to  this  affection,  as  it 
keeps  the  bowel  distended  with  hardened  feces.  The  pouches  vary  much 
in  size,  the  largest  of  them  admitting  the  end  of  a  finger.  The  disease 
is  insidious  aud  slow,  but  is  capable  of  producing  intense  suffering  should 
inflammation,  suppuration,  or  ulceration  attack  them.  Sometimes  as 
many  as  a  dozen  are  involved. 

The  symptoms,  which  are  rather  misleading  than  suggestive  of  the  dis- 
order, are  a  sensation  of  weight  and  uneasiness  just  witliin  the  anus  and 
uneasy  sensations  in  the  rectum,  distressing  itching,  and,  after  a  time,  pain 
following  defecation  and  lasting  often  for  hours.  The  pain,  which  is  ach- 
ing and  burning  in  character,  is  not  confined  to  the  parts  aflected,  but 
radiates  down  the  thighs,  toward  the  back,  and  into  the  perineum.  An 
increased  secretion  of  mucus  always  exists  in  these  cjises,  but  the  discharge 
of  purulent  matter  is  uncommon,  and  its  presence  indicates  the  existence 
of  very  active  inflammation. 

It  is  said  that  even  in  the  worst  cases  no  s])asm  of  the  sphincters  occurs. 
An  exploration  of  the  bowel  with  a  blunt-pointed  hook  affords  tlie  only 
reliable  guide  to  correct  diagnosis  :  this,  as  it  is  moved  about  in  the  rec- 
tum, engages  the  rim  of  a  sac,  which  may  thus  be  dmwn  down  through 
the  anus  and  examined. 


Non-malignant  Stricture  of  the  Rectum. 

In  the  absence  of  ulceration  or  syphilitic  infection  this  is  an  uncommon 
disease,  and  very  many  of  the  cases  of  so-called  stricture  of  tlie  rectum 
are  caused  by  spasm  which  always  disajipears  during  anajsthesia. 

The  affection  may  be  described  as  a  narrowing  of  the  lumen  of  the 
rectum,  more  or  less  circumscribed,  by  the  deposition  of  inflammatory 
lymph  or  fibrous  tissue  in  the  mucous,  submucous,  or  muscular  tunic  of 
the  bowel.  It  may  be  due  to  traumatic  causes,  such  as  the  introduction 
of  foreign  bodies,  the  frequent  and  careless  use  of  enema-pipes,  or  the 
presence  of  sharp  or  irritating  substances  swallowed,  as  pieces  of  shell 
or  bone.  It  is  said  to  have  been  caused  by  indurated  feces,  but  no  cases 
have  been  published  in  which  this  causation  is  clearly  shown.  This  con- 
dition has  also  been  brought  about  by  various  operations  upon  the 
mucous  coat  of  the  bowel,  such  as  the  application  of  nitric  acid  and 
other  escharotics  and  the  removal  of  portions  of  mucous  membrane  and 
of  hemorrhoids. 

Stricture  may  be  secondary  and  a  result  of  extension  of  an  inflamma- 
tion outside  the  bowel,  as  pelvic  cellulitis ;  and  it  is  frequently  caused 
by  syphilitic  deposition  and  by  chancroidal  invasion — in  the  former  by 
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infiltration,  ulceration,  and  cicatrization,  in  the  latter  by  unnatural  sexual 
connection,  or  by  infecting  vaginal  discharge  running  into  the  bowel. 

When  the  stricture  involves  only  the  mucous  tunic,  it  imparts  to  the 
finger  the  sensation  of  a  ring-like  elevation  or  a  valve-like  projection, 
into  which  the  finger  enters  or  beyond  which  it  passes  usually  without 
much  difficulty ;  but  when  it  involves  the  submucous  and  muscular  lay- 
ers, as  after  the  cicatrization  of  a  large  rectal  ulcer,  the  finger  encounters 
a  dense  fibrous  mass  which  in  some  cases  appeal's  to  have  no  lumen,  but 
in  others  will  admit  only  the  end  of  the  finger.  In  these  grave  cases  of 
long  standing  there  occurs  considerable  dilatation  of  the  rectum  above  the 
stricture  due  to  fecal  detention  and  impaction  at  this  point,  and  hyper- 
trophy of  the  muscular  coat  of  the  bowel  produced  by  long-continued 
straining  and  expulsive  efforts. 

AUingham  ^  s])eaks  of  chronic  constipation  as  a  cause,  and  says,  "Strain- 
ing to  evacuate  the  contents  of  the  bowel  forces  down  the  upper  part  of 
the  rectum  into  the  lower,  causing  an  intussusception  ;  it  gets  within  the 
grasp  of  the  sphincter  muscles,  and  this  may  be  the  starting-point  of  the 
irritation."  Stricture  does  not  usually  follow  proctitis,  even  when  the 
latter  is  very  chronic.  The  long-continued  pressure  of  the  child's  head 
in  cases  of  delayed  labor  is  said  to  have  caused  stricture  of  the  rectum. 

This  affection  is  a  disease"  of  adult  life,  and  more  cases  of  it  occur 
among  women  than  among  men.  "  If  stricture  of  the  rectum  is  found 
in  a  young  woman,  it  is  probably  due  to  chancre  cicatrices ;  if  it  is  met 
with  in  old  women  and  men,  the  inference  should  be  that  it  is  either 
caused  by  cancer  or  by  syphilitic  infiltration  and  its  consequences.  Only 
in  those  cases  in  which  no  cicatricial  tissue  has  been  formed — that  is, 
when  the  contraction  is  due  to  the  infiltration  alone — will  the  results  of 
the  antisyphilitic  treatment  contribute  anything  toward  rendering  the 
diagnosis  more  certain. '^ 

Stricture  of  the  bowel  may  exist  for  months  and  years  without  being 
recognized  and  without  causing  the  patient  much  uneasiness ;  more  fre- 
quently, however,  there  is  marked  uneasiness,  with  an  increased  desire 
to  go  to  stool  and  a  sense  of  weight  or  of  a  foreign  body  in  the  bowel. 
Violent  straining  accompanies  the  act.  It  is  given  usually  as  one  of  the 
most  common  and  reliable  symptoms  of  this  condition  that  the  feces  are 
flattened,  ribbon -shaped,  or  triangular  or  wire-drawn :  in  true  stricture, 
according  to  AUingham,  this  is  not  the  case,  but  the  characteristic  stool 
consists  of  small,  irregular,  broken  fead  fragments.  When  the  contents 
of  the  bowel  happen  to  be  watery,  the  loose  stool  is  spurted  out  with 
great  force.  In  this  disease  diarrhoea  alternates  with  constipation ;  the 
intestines  become  distended  with  quantities  of  gas  and  feces,  which  ])ro- 
voke  frequent  and  severe  attacks  of  colic;  the  ap])etite  and  digestion  fail; 
the  complexion  becomes  sallow;  the  patient  emaciates;  ulceration  sets  in, 
and  the  patient  slowly  sinks  from  exhaustion.  Usually,  these  ca-ses  do 
not  give  rise  to  much  pain,  and  what  there  is,  is  usually  referrred  to  the 
back,  thighs,  penis,  or  perineum.  A  discharge  of  mucus  resembling 
white  of  egg  inmiediately  precedes  each  action  of  the  bowels.  Usually, 
these  strictures  are  within  two  and  a  half  or  three  inches  of  the  anus, 
but  sometimes  they  have  been  found  higli  up  in  the  sigmoid  flexure,  and 
rarely  at  a  greater  distance.     A  syphilitic  stricture  by  direct  inoculation 

*  Diseases  of  tke  Rectum,  p.  195, 
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is  found  just  within  the  sphincter  muscle,  and  consists  of  an  infiltration 
of  inflammatory  lymph  in  a  circumscribed  portion  of  the  submucous 
tissue.  It  is  tight,  highly  sensitive,  thickened,  inflamed,  and  bathed  in 
pus ;  there  are  also  constitutional  symptoms,  as  fever,  anorexia,  and  men- 
tal irritability.  The  subjects  of  this  variety  are  usually  women.  The 
tissues  composing  strictures  of  the  rectum  of  a  very  chronic  character 
are  found  to  be  gray  or  bluish-white  in  color,  of  very  dense  fibrous 
structure,  and  creaking  under  the  knife  when  cut,  as  a  piece  of  cork 
would  do. 

Besides  the  before-mentioned  stricture,  due  to  the  contraction  of  a 
cliancroidal  ulcer,  is  another  caused  by  submucous  gummata  of  the  ano- 
rectal region,  which  is  very  rare ;  and  yet  another,  the  difl'use  gumma,  or 
ano-syphiloma  of  Fournier,  which  is  the  most  frequent  of  all  causes  of 
stricture  of  the  rectum.  The  diffuse  gumma  is  one  of  the  later  mani- 
festations of  syphilis,  and  consists  in  "  an  infiltration  of  the  ano-rectal 
walls  by  a  neoplasm  of  as  yet  undetermined  structure  originally,  but 
susceptible  of  degenerating  into  a  retractile  fibrous  tissue,  and  thus 
giving  rise  to  narrowing  of  the  intestinal  calibre  to  a  greater  or  less 
extent." 


Proctitis,  or  Inflammation  of  the  Rectum. 

Inflammation  and  suppuration  in  the  lower  part  of  the  rectum  are  even 
more  common  than  the  corresponding  affections  of  the  caecum,  and  their 
causes  are  quite  as  various.  In  many  cases,  no  doubt,  this  affection  is 
traceable  to  ulceration  (perforative  or  otherwise)  of  the  mucous  membrane; 
in  others  it  probably  originates  in  the  connective  tissue  wliich  surrounds 
the  rectum  (periproctitis).  The  rectum,  still  more  frequently  than  the 
caecum,  becomes  involved  in  inflammation  and  suppuration  originating 
in  the  various  pelvic,  and  even  in  distant,  organs.  Abscesses  arising  in 
the  abdominal  cavity  or  its  parietes  are  peculiarly  apt  to  gravitate  into  the 
pelvis  and  to  communicate  with  the  rectum. 

Proctitis  in  its  acute  form  has  some  symptoms  in  common  witli  dysen- 
tery, but  it  differs  from  it  by  the  absence  of  abdominal  pain,  tenderness, 
and  severe  constitutional  symptoms.  The  pain  in  proctitis  is  usually 
referred  to  the  sacrum  and  perineum,  and  there  is  frequently  dysuria 
from  sympathetic  affection  of  the  bladder.  This  disease  may  be  acute  or 
chronic;  the  latter  form  occurs  in  those  advanced  in  life.  Frequent 
attempts  to  evacuate  tlie  bowels,  with  great  tenesmus,  heat,  weight,  and 
fulness  in  the  bowel,  and  a  mucous  and  bloody  discharge  in  the  absence 
of  impaction  of  the  rectum,  characterize  the  attack.  Should  it  be  pro- 
tracted and  severe,  the  discharge  will  become  purulent.  A  digital  explo- 
ration should  always  be  made  to  ascertain  if  any  foreign  or  irritating 
substance  is  exciting  the  inflammation. 

The  presence  in  large  numbers  of  Oxyuris  vermicularis  may  excite 
irritation  and  inflammation  of  the  rectal  mucous  membrane,  which  is 
sometimes  very  intense.^ 

Inflammation  of  the  anus  and  buttocks,  caused  by  the  application  of 
the  leaves  of  Rhus  toxicodendron  after  defecation,  has  extended  into  the 
^  Curschmann,  Zlem.  Encyclop.,  Am.  ed.,  vol.  viii.  p.  848. 
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rectum  and  produced  proctitis  and  peritonitis.^  "  In  some  cases  of  dysen- 
tery the  pathological  lesions  are  limited  to  the  rectum,  which  would  pro- 
duce an  apparently  local  inflammation  very  similar  to  proctitis.  The 
irritation  of  unnatural  sexual  intercourse  and  the  contact  of  gonorrhoea) 
poison  have  been  known  to  excite  intense  inflammation  of  the  mucous 
membrane  of  the  rectum,  with  a  copious  discharge  of  pure  pus,  and 
accompanied  by  intense  burning  pain  and  great  heat  of  the  parts 
involved."  ^  * 


Fissure  of  the  Anus  and  Rectum. 

The  painful  ulcer  of  Allingham  is  quite  a  common  affection,  attacking 
women  more  frequently  than  men,  and  no  age  is  exemj)t  from  it.  Of 
4000  consecutive  cases  of  rectal  and  anal  disease  observed  by  Allingham, 
446  presented  fissure  of  the  rectum.  They  are  rarely  multi])le.  Their  usual 
position  is  dorsal,  although  they  may  be  found  at  any  part  of  the  circum- 
ference of  the  anus,  and  just  within  the  verge  of  the  anus  at  the  juncticm 
of  the  skin  and  mucous  membrane,  extending  upward  toward  the  rectum 
usually  not  more  than  half  an  inch,  and  a])pearing  as  a  crack  or  fissure, 
often  very  trifling  in  appearance,  or  a  club-shaped  ulceration,  the  floor 
of  which  will  be  very  red  and  inflamed  if  it  is  recent,  but  if  chronic  the 
floor  will  be  grayish,  with  hard,  well-defined  margins.  Sometimes  there 
Avill  be  found  at  the  external  extremity  of  the  fissure  a  small  club-shaped 
papilla  or  muco-cutaueous  polypoid  growth  ;  but  this  is  not  to  be  con- 
founded with  the  ordinary  polypus,  nor  is  it  the  cause  of  the  fissure,  but 
the  result  of  irritation  caused  by  the  latter.  In  other  cases  the  external 
site  of  the  fissure  is  indicated  by  a  very  tender  and  swollen  flaj)  of  integ- 
ument, which  often  becomes  the  seat  of  a  small  but  very  painful  fistula. 
The  club-shaped  papilla  is  said  to  indicate  invai-iably  the  existence  of 
fissure. 

Fissure  of  the  rectum  is  often  associated  with  anteversion  and  retro- 
flexion of  the  womb.  In  many  of  these  cases  the  fissure  Avill  heal  spon- 
taneously when  the  malposition  is  rectified.  However  treated,  the  result 
will  not  be  satisfactory  while  the  uterine  trouble  remains  uncorrected. 

Fissure  is  not  infrequently  caused  by  and  accomj)anied  with  polypi : 
it  may  be  caused  by  any  accident  whereby  the  verge  of  the  anus  is  torn  or 
superficially  lacerated — by  chronic  diarrhoea,  by  violent  expulsive,  strain- 
ing efforts, as  in  labor,  by  the  passage  of  very  hard,  dry  stools — and  very 
frequently  it  is  syphilitic  in  origin.  The  most  prominent  symptom  of 
this  disease  is  pain,  and  this  is  very  severe  and  ])eculiar  in  character, 
coming  on  in  most  cases  not  during  the  act  of  defecation,  but  twenty 
minutes  to  half  an  hour  afterward,  and  is  preceded  by  a  hot,  burning, 
throbbing  sensation  at  the  anus  :  then  comes  on  spasmodic  contraction  of 
the  sphinctei's,  and  the  patient  endures  agonizing  pain,  often  for  several 
hours,  when  relief  is  gradually  exi)ericnced,  and  no  pain  is  felt  until 
defecation  again  becomes  necessary.  Now,  it  has  been  observed  that  in 
some  cases  where  the  local  lesion  is  very  trifling  the  j)ain  and  spasm  are 
intense  and  long-continued  ;  in  otiier  cases,  where  spasm  and  agonizing 

^  Ca»e  of  Diinniire,  Philada.  Med.  Timen,  vol.  xii. 
'  lleubiier,  Zienumen's  Cyclojxed.,  vol.  i.  j).  552. 
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pain  followed  every  act  of  defecation,  no  lesion  of  the  anus  or  rectum 
could  be  found.  This  led  Dolbeau  to  consider  the  essence  of  fissure  of 
the  anus  neuralgic,  and  to  define  it  as  "a  spasmodic  neuralgia  of  the  anus 
with  or  without  fissure/'  The  mental  depression  is  so  much  out  of  pro- 
portion to  the  local  disease  that  this  may  come  within  Curling's  obser- 
vation, tliat   "  mental  causes  may  produce  local  disease  in  the  rectum." 


Rodent,  or  Lupoid,  Ulcer  of  the  Rectum. 

This  is,  fortunately,  a  rare  disease,  and  is  peculiar  and  distinct  from 
any  other  form  of  ulceration  in  this  region.  It  is  not  cancerous,  altliough 
bearing  some  resemblance  to  epithelioma.  As  it  first  appears  it  is  very 
like  a  sy})hilitic  sore,  and  its  situation  and  the  character  of  the  pain  might 
lead  to  the  supposition  that  fissure  existed.  Rodent  ulcer  is  usually  situ- 
ated upon  the  mucous  membrane,  although  it  occasionally  invades  the 
integument  about  the  anus ;  its  sliape  is  irregular,  its  edges  sharp  and 
well  defined,  and  it  does  not  undermine  the  neighboring  tissues.  There 
is  no  induration  about  this  sore,  as  nature  docs  not  seem  to  attempt  to 
limit  it  or  to  set  up  any  reparative  action,  and  its  surface  is  red  and  dry. 
The  surrounding  tissues  seem  quite  normal.  It  is  very  destructive,  and 
seems  to  prefer  mucous  membrane,  although  sometimes  it  destroys 
deeply.  It  does  not  cause  infiltration  ;  it  does  not  spread  by  the  lymph- 
atic system,  forms  no  secondary  deposits,  nor  does  it  produce  stricture. 
It  may  remain  in  a  quiescent  state  for  some  time,  and  a  certain  amount 
of  cicatricial  tissue  may  form ;  but  it  never  heals  spontaneously,  and  an 
exacerbation  comes  on  which  destroys  in  a  very  few  hours .  the  repair 
which  may  have  been  the  work  of  many  days.  This  form  of  ulceration 
of  the  rectum  is  usually  considered  incurable ;  the  pain  is  intense,  being 
compared  to  that  produced  by  hot  iron,  and  of  course  being  much  aggra- 
vated by  the  acts  of  defecation.  Patients  so  affected  die  from  exhaustion 
and  pain,  although  recovery  may  take  place,  I  have  known  one  case 
entirely  cured  by  complete  excision.  Spasm  of  the  sphincters  is  a  usual 
acc()mi)anrment,  and  greatly  augments  the  suffering  of  the  patient.  Of 
the  four  thousand  consecutive  cases  of  rectal  disease  tabulated  by  AUin^- 
ham,  only  two  were  cases  of  rodent  ulcer. 


Obstruction  of  the  Rectum. 

This  condition  may  be  caused  by  foreign  bodies  introduced  into  the 
anus,  by  indigestible  substances  swallowed,  by  impaction  of  feces,  by 
pressure  of  tumors  external  to  the  rectum,  and  by  intestinal  concretions. 
Any  condition  which  causes  loss  of  muscular  and  nervous  tone  in  the 
large  intestine  favors  its  obstruction ;  thus,  it  is  not  uncommon  in  the 
aged  of  both  sexes,  but  especially  is  this  the  case  in  w^omen,  and  in  them 
it  often  follows  parturition.  Hysterical,  nervous,  and  debilitated  per- 
sons are  particularly  prone  to  it.  The  insane,  if  not  carefully  Avatched 
and  regulated,  will  become  the  subjects  of  it.  Impaction  of  feces 
is  a  very  »x)mmon  ci^use  of  obstruction  of  the  rectum,  and  atony  of 
this  organ  is  usually  the  primary  cause,  the  feces  in  these  cases  being 
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either  very  hard  and  dry  or  clayey  and  tenacious.  These  masses  are  of 
a  more  or  less  globular  shape,  and,  as  they  irritate  the  bowel  and  produce 
diarrhoea,  the  practitioner  sometimes  falls  into  the  error  of  prescribing 
doses  of  opium  and  the  astringents,  misled  by  the  appearance  of  feculent 
fluid  which  oozes  around  the  impacting  mass.  The  impaction  occurs  just 
above  the  internal  sphincter.  Habitual  constipation  soon  stretches  the 
rectum  and  robs  it  of  expulsive  force,  and  an  accumulation  of  months 
of  fecal  matter  is  sometimes  found.  The  appearance  of  persons  so 
affected  suggests  malignant  disease :  they  are  cachetic,  sallow,  dyspeptic, 
irritable,  and  nervous.  Vomiting,  anorexia,  thirst,  cough,  hectic,  irregular 
and  profuse  sweating,  are  also  among  its  symptoms.  Cases  of  melan- 
cholia and  of  hypochondriasis  have  been  cured  simply  by  the  discovery 
and  removal  of  rectal  impactions.  This  condition  has  been  mistaken 
for  cancer,  phthisis,  intermittent  fever,  and  enlarged  mesenteric  glands. 
Accompanying  impaction,  and  as  a  result,  is  spasmodic  contraction  of  the 
sphincter  ani,  which  causes  the  anus  to  protrude  in  a  nipple  shape  and  to 
firmly  resist  the  introduction  of  the  finger.  Usually,  there  is  no  dis- 
charge from  the  anus  in  these  cases.  Tenesmus,  a  sense  of  weight  and 
of  a  body  present  in  the  bowel,  are  experienced.  Young  people  are  not 
often  subjects  of  impaction. 

Concretions  also  cause  obstruction  of  the  rectum  :  these  are  more  fre- 
quently cylindroid  in  shape,  and  sometimes  have  a  nucleus  consisting  of 
some  firm  foreign  body.  Wetherill  reports  a  case  of  a  young  adult, 
who  had  been  accustomed  to  the  daily  ingestion  of  a  substance  known  as 
hygienic  bread  (this  substance  is  made  from  the  husks  of  grain,  and  is 
very  coarse :  it  is  used  to  excite  peristaltic  action),  from  whose  rec- 
tum he  removed  a  very  hard  ball  of  this  substance  which  was  covered 
with  mucus,  but  which  contained  no  nucleus.  He  reports  another  case 
in  wiiich  the  offending  substance  was  a  globular  mass  of  casein,  stained 
with  bile  and  covered  with  mucus,  and  which  had  for  a  nucleus  a  small 
mass  of  hardened  fecal  matter. 

Gueneau  de  Mussey^  reports  a  case  in  which  there  was  an  occlusion  of 
the  rectum  by  a  mass  of  magnesia,  which  was  so  firmly  impacted  that  it 
had  to  be  removed  by  a  mallet  and  chisel.  A  similar  case  occurred  in 
the  practice  of  Dunlap  of  Norristown.  Fendick^  relates  an  instance  of 
impaction  by  a  fish-bone  near  the  anus,  causing  obstruction  requiring 
surgical  interference ;  which  illustrates  the  importance  of  examining 
carefully  all  cases  of  acute  ])iles  and  threatened  abscess. 

These  concretions  often  consist  of  animal  and  vegetable  fibres  matted 
together  about  a  nucleus,  the  latter  consisting  of  the  seeds  of  fruit,  frag- 
ments of  bone  or  gristle,  hair,  small  coins,  or  })ins.  "  Enteroliths  may 
lodge  in  the  rectal  ampullae "  and  cause  obstruction.  Indigestible  sub- 
stances swallowed  with  the  food  may  be  arrested  in  the  rectum,  such  as 
grape-skins,  fruit-pits,  husks,  and  fibres,  and  where  there  already  exists 
stenosis  of  the  bowel  a  dangerous  form  of  obstruction  may  be  produced. 
Jones ^  reports  a  case  of  chronic  im])action  of  the  rectum  by  plum-stones, 
which  gave  rise  to  trouble  in  defecation,  and  at  the  end  of  eighteen 
months  produced  symptoms  of  piles ;  at  the  end  of  two  years  im})action 
occurred,  and  the  mass  was  removed  by  the  surgeon.     Hazelhurst  relates 

»  Medical  Times  and  Gazette,  1879,  vol.  ii.  p.  214.  •  Luncet,  1880,  vol.  ii.  p.  239. 

•  Lancet,  1856,  vol.  ii.  p.  278. 
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a  case  of  impaction  in  a  negro  where  two  hundred  and  eighty  pluni' 
stones  were  removed  from  the  rectum  after  having  been  there  for  a 
week.  The  records  of  the  Pennsylvania  Hospital  furnish  the  following 
interesting  case  of  obstruction :  ^  "  The  patient  (a  male)  stated  that  twenty 
years  before  he  swallowed  a  peach-stone.  Two  years  afterward  he  had 
symptoms  of  rectal  irritation,  tenesmus,  constipation  alternating  with 
diarrhoea,  and  liquid  stools,  etc.  These  symptoms  had  continued  ever 
since.  His  health  had  been  markedly  impaired.  A  digital  examination 
revealed  a  hard,  stony  mass  two  and  a  half  inches  above  the  anus.  Under 
ether  Morton  divided  the  external  sphincter,  and  with  a  pair  of  bone- 
forcej)s  removed,  with  considerable  difficulty,  a  good-sized  peach-stone 
which  was  lodged  in  the  rectal  tissues.  The  stone  was  very  sharp  at  the 
ends,  and  had  evidently  lodged  crosswise  and  become  imbedded.  The 
patient  was  discharged  quite  well  and  free  from  all  symptoms." 

Gall-stones  may  cause  impaction  or  they  may  form  the  nuclei  of  con- 
cretions. A  case  of  impaction  is  related  by  AYalker,^  who  removed  a 
gall-stone  from  the  rectum  which  measured  three  and  a  half  inches  in  its 
longest  and  one  and  a  quarter  inches  in  its  shortest  diameter ;  also  one 
by  Roberts,^  in  which  he  removed  a  gall-stone  measuring  five  inches  in 
circumference  from  the  rectum  of  a  woman  two  weeks  after  confinement. 
Mischievous,  revengeful,  insane,  or  intoxicated  persons  sometimes  force 
very  curious  foreign  bodies  into  the  rectum,  among  which  may  be  men- 
tioned hot  iron,  bottles,  cups,  bougies,  pieces  of  wood,  stones,  a  champagne 
flask,  a  goblet,  slate-pencils,  and  the  tail  of  a  pig  with  the  bristles  cut 
short.  Some  foreign  bodies  introduced  from  below  find  their  way  through 
the  sigmoid  flexure  and  lodge  in  the  colon,  or  they  may  remain  for  a  long 
time  in  the  rectum.  The  caecum  is  the  favorite  resting-place  of  foreign 
bodies.  Turgis^  removed  by  linear  rcctotomy  a  cup  which  had  been  forced 
into  the  bowel.  These  foreign  substances,  if  not  promptly  removed,  set 
up  violent  inflammation.  Obstruction  of  the  rectum  may  be  caused  by 
vast  numbers  of  round-  or  thread-worms  twining  themselves  together  in 
a  mass ;  and  when  this  happens  in  children  or  in  adtdts  of  very  nervous 
organization  a  curious  train  of  reflex  symptoms  may  be  developed,  among 
which  may  be  mentioned  choreic  movements,  convulsions,  pruritus  ani, 
insomnia,  irritability,  melancholia,  and  hypochondriasis.  Finally,  the 
rectum  may  be  obstructed  mechanically  by  pressure  exerted  from  with- 
out. Such  an  effect  might  be  produ(;ed  by  morbid  growths  from  the 
sacrum  or  ileum;  by  deposits  in  Douglas'  cul-de-sac;  by  ovarian  disease; 
by  pelvic  cellulitis  causing  stricture  of  the  rectum;  by  vesical  trouble;  by 
ascites  with  hepatic  disease ;  and  by  various  abnormalities  of  the  uterus, 
such  as  inflammation,  morbid  growths  within  or  upon,  simple  retroversion 
or  retroflexion,  or  retroflexion  of  this  organ  in  a  gravid  state. 

Impaction  of  feces  under  some  circumstances  may  give  rise  to  extensive 
sphacelus  of  the  rectum  and  the  contiguous  parts  from  pressure.  This  is 
well  illustrated  in  the  following  case  of  a  woman  aged  sixty-five,  who  was 
found  to  have  an  immense  distension  of  the  abdomen  from  ascites,  incident 
to  a  large  omental  scirrhus.  The  patient  suffered  greatly  from  the  pressure 
caused  by  the  accumulation  of  water,  and  she  was  tapped.  Soon  after 
this  an  impaction  of  feces  was  observed,  which  probably  had  been  forming 

^  Surgery  in  the  Pennsylvania  Hospital,  Phila.,  1880,  p.  335.         '^  Flint,  Prac.  Phys.,  460. 
•  Rod.  Med.  Journ.,  1879,  vol.  ii.  p.  116.  *  Societe  ie  Chirug.,  1878. 
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for  some  time  prior  to  her  coming  under  observation.  A  week  or  ten  days 
after  the  tapping  the  imj)action  Mas  detected,  but  not  soon  enough  to  pre- 
vent the  formation  of  a  large  slough  of  the  posterior  and  inferior  part  of 
the  rectum  immediately  above  the  anus.  The  submucous  tissues  and  the 
skin,  owing  to  the  greatly  enfeebled  condition  of  the  patient,  soon  gave 
way,  leaving  a  large  opening  which  communicated  with  the  bowel.  The 
tissues  adjacent  were  cedematous,  red,  and  painful.  The  finger  carried 
into  the  bowel  through  the  anus  discovered  the  slough  to  have  involved 
a  region  of  at  least  two  and  a  half  inches  in  diameter. 


Cutaneous  Eruptions  and  Parasitic  Conditions  of  the  Anus. 

These  are  quite  numerous,  and  they  almost  invariably  produce  much 
distress  and  excite  painful  pruritis,  which  is  augmented  rather  than 
relieved  by  scratcliing  or  friction  of  any  sort.  The  application  of  the 
leaves  of  Riius  toxicodendron  after  defecation  is  capable  of  exciting  con- 
siderable inflammation  upon  and  around  the  anus,  accompanied  by  small 
pearly  vesicles,  which,  when  ruptured  by  scratching,  seem  to  spread  the 
disease  wherever  the  contained  serum  flows.  Eczema,  when  fouud  in  the 
anal  region,  is  usually  due  to  i)arasitic  growth.  Erythema  intertrigo  is 
caused  by  the  friction  of  moist  opposing  surfaces,  as  between  the  nates 
of  stout  persons,  who  perspire  freely,  and  infants.  The  abraded  derma 
exudes  a  sero-purulent  fluid  which  excites  troublesome  pruritus.  When 
this  condition  exists  about  the  anus  it  causes  j)ainful  defecation  and  spasm 
of  the  sphincters.  Erythema  chronicum  occurring  in  this  locality  is  fre- 
quently a  sequel  to  chronic  eczema  and  chronic  lichen  :  the  skin  cracks, 
is  moist,  thickens,  and  the  epidermis  exfoliates.  The  proximate  cause  in 
both  of  these  conditions  is  conji-estion  of  the  vascular  rete  of  the  derma. 
In  prurigo  podicus  papules  appear  which  itch  intensely,  and  when  scratched 
bleed,  the  summit  of  each  papule  bearing  a  small  black  scab.  If  not  cured, 
in  time  a  true  psoriasis  may  develop.  Herpes  of  the  anus  occurs  similar 
to  herpes  at  the  other  mucous  outlets  of  the  body,  and  is  usually  symp- 
tomatic of  slight  disorder  of  digestion.  Wetherill  has  seen  a  case  of 
herpes  zoster,  (var.  proserpens,)  in  which  the  vesicles  extended  from  the 
side  of  the  scrotum  along  the  ])erineum  to  the  verge  of  the  anus.  This 
condition  was  accompanied  with  neuralgia  of  the  rectum,  painful  defeca- 
tion, and  spasm  of  the  sphincters.  Furunculi  sometimes  form  at  the 
verge  of  the  anus,  causing  spasm,  pain  at  stool,  and  occasionally  marginal 
fistulae.  Various  syphilodermata  also  appear  in  this  region.  Gross  was 
the  first  to  describe  a  condition  of  trichiasis  of  the  anus — a  very  irritating 
complication  to  fissure — due  to  a  perverted  recurvation  of  the  hail's 
usually  found  in  the  anal  region.  Villerm6  states  that  hairs  have  been 
found  growing  from  the  mucous  membrane  of  the  rectum.  The  coloni- 
zation of  pediculus  pubis  about  the  anus  occasions  a  certain  amount  of 
irritation.  Sarcoptes  hominis  is  sometimes  found  in  this  region,  having 
been  carried  there  by  hands  infested  with  this  parasite.  The  result  is 
very  distressing.  The  peculiar  tracks  or  burrows  made  by  this  little 
animal,  and  the  use  of  the  microscope,  make  the  diagnosis  certain.  The 
Acarus  autumnalis,  or  mower's  mite,  ha,s  been  found  in  the  skin  of  this 
part,  and  it  is  capable  of  causing  great  distress.    These  do  not  furrow  the 
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integument  longitudinally,  but  burrow  vertically,  and  may  be  picked  out 
of  the  summits  of  the  wheals,  where  they  appear  as  small  red  points. 


Ulceration  of  the  Rectum  and  Anus. 

This  is  a  condition  very  different  from  fissure  or  the  painful  ulcer  of 
Allingliam — much  more  grave,  difficult  to  treat,  and,  in  chronic  cases, 
much  less  hopeful  of  cure.  It  is  not  an  uncommon  affliction,  Allingham's 
table  of  4000  consecutive  cases  of  diseases  of  the  rectum  and  anus  fur- 
nishing 190  of  the  disease  under  consideration.  An  ulcer  of  the  rectum 
may  be  partly  within,  partly  without,  the  internal  sphincter,  but  in  most 
instances  is  found  above  that  muscle,  from  an  inch  and  a  half  to  two 
inches  from  the  anus,  situated  dorsally. 

The  symptoms  are  unfortunately  obscure  and  insidious,  misleading  not 
only  the  patient,  but  also  too  frequently  his  medical  adviser,  and  gaining 
grave  headway  before  a  correct  diagnosis  is  reached.  Often  the  very 
first  symptom  is  a  slight  diarrhoea  every  morning  as  soon  as  the  patient 
rises,  accompanied  with  a  little  discharge  resembling  coffee-grounds ;  or, 
again,  the  discharge  is  like  the  white  of  an  Qgg ;  in  some  rare  instances 
pus  is  formed.  At  this  stage  there  is  little  or  no  pain,  but  the  patient 
suffers  from  tenesmus — which  is  not  followed  by  relief — and  a  sense  of 
uneasiness  in  the  part.  Several  stools  of  this  nature  or  streaked  with 
blood  may  be  passed  during  the  earlier  part  of  the  day,  after  wliich  the 
patient  feels  partly  relieved,  and  no  more  evacuations  occur  until  the 
following  morning,  when  he  again  experiences  the  same  train  of  symp- 
toms ;  and  this  repeats  itself  daily  for  a  long  time.  Finally,  these  dis- 
charges occur  in  the  evening  as  well  as  in  the  morning,  then  at  various 
times  during  the  day :  his  general  health  begins  to  give  way ;  the  dis- 
charge becomes  augmented  in  amount  and  contains  more  blood  and  pus ; 
and  he  suffers  occasional  pain  from  flatulent  distension.  Local  pain  in 
the  rectum  is  now  felt,  which  is  not  acute,  but  is  very  wearying,  is  aug- 
mented by  much  walking  or  by  long  standing,  and  which  has  been 
described  as  similar  to  a  dull  toothache.  These  ulcers  may  be  multiple, 
and  not  infrequently  lead  to  stricture  of  the  rectum,  which  condition  is 
indicated  by  the  alternation  of  attacks  of  diarrlioea  and  constipation. 
As  the  ulcerative  process  proceeds,  nature  makes  efforts  to  limit  the 
process,  which  causes  infiltration  and  thickening  of  the  submucous  and 
muscular  tissues,  and  produces  narrowing  of  the  lumen  of  the  intes- 
tine, which  in  time  loses  its  tone  and  contractile  power  and  becomes  a 
passive  tube,  utterly  unfit  to  perform  its  normal  duties.  The  sphincters 
give  way  and  the  patient  loses  control  over  his  evacuations.  Finally, 
abscesses  form,  which,  burrowing  toward  the  surface,  form  fistulse,  and 
may  perforate  the  bladder,  the  vagina,  or  the  peritoneal  cavity.  If  one 
of  these  ulcers  be  examined  while  yet  in  the  acute  stage,  it  will  be  found 
to  be  oval  in  shape,  with  well-defined  edges :  the  base  will  be  either 
grayish  or  very  red  and  inflamed,  the  surrounding  mucous  membrane 
appearing  normal.  The  rectal  glands  will  be  found  to  be  enlarged. 
Should  the  ulcer  be  examined  at  a  later  stage,  it  will  be  found  to  be 
much  deeper  and  more  extensive,  with  great  thickening  and  nodulation 
of  the  mucous  membrane,  and  looking  in  places  as  though  the  latter 
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had  been  torn  off.  At  this  stage  the  ulceration  may  be  partial  or  may 
involve  the  entire  lower  portion  of  the  rectum.  The  suffering  is  now 
intense,  and  a  constant  discharge  of  fetid  pus  and  mucus  takes  place. 
The  appearance  of  the  anus  at  this  time  suggests  malignant  disease  r  it 
is  covered  with  swollen,  shiny,  tender,  club-shaped  flaps  of  integument 
constantly  bathed  in  an  ichorous  discharge.  The  entire  rectum  and 
sigmoid  flexure,  have  been  involved  in  some  cases,  while  in  others 
necrosis  of  the  sacrum  has  occurred.  Patients  suffering  from  ulcera- 
tion and  stricture  are  very  liable  to  a  low  form  of  peritonitis,  attended 
by  intense  abdominal  pain. 

The  causation  of  these  ulcers  of  the  rectum  is  frequently  very  obscure : 
some  are  of  syphilitic,  others  of  strumous,  origin.  Some  are  of  traumatic 
origin,  but  more  often  the  patient  was  in  apparent  health  up  to  the  time 
of  the  appearance  of  the  disease.  The  experience  of  Alliugham  would 
indicate  that  neither  chronic  constipation  nor  dysentery  is  a  frequent 
forerunner  of  this  malady.  T.  Claye  Shaw,^  in  an  article  entitled  "  On 
Some  Intestinal  Lesions  of  the  Insane,'^  says:  "After  death  are  found 
patches  of  ulceration  sometimes  so  extensive  as  to  resemble  a  honeycomb 
network.  The  edges  are  usually  slightly  raised,  and  perhaps  hardened  ; 
but  the  ulcers  are  at  other  times  mere  local  punchings  out  of  the  mucous 
membrane,  and  there  is  often  a  little  loose  gelatinous  material."  It  is 
claimed  that  such  disorders  are  not  infrequent  among  the  insane. 

It  is  also  claimed  that  the  chronic  mechanical  irritation  from  foreign 
bodies,  impacted  feces,  and  the  like  exert  a  causative  influence  in  the 
formation  of  ulcer  of  the  rectum.  Like  typhlitis,  this  affection  leads  to 
chronic  inflammatory  changes  in  the  immediate  neighborhood  (periproc- 
titis), with  the  formation  of  iistulse  and  crater-shaped  ulcerations,  and  to 
the  extensive  destruction  of  the  mucous  membrane,  followed  by  wasting 
and  contraction  of  the  rectum.  The  healing  of  these  ulcers  is  much 
delayed  by  the  fact  that  the  ulcerated  and  undermined  mucous  membrane 
is  irritated  by  the  fecal  masses  which  are  es})ecially  apt  to  accumulate  in 
the  lower  part  of  the  bowel  and  around  the  anus.  We  find  also  hemor- 
rhoidal swelling  and  ulcerations,  which  may  be  regarded  as  partly  a  cause, 
partly  a  result,  of  the  ulcerative  proctitis. 


Follicular  Ulcerations. 

In  this  condition  the  most  extensive  ravages  are  found  in  the  rectum 
and  sigmoid  flexure.  The  causes  are  identical  with  those  of  catarrh  of 
the  large  intestine,  if  we  except  the  follicular  disease  produced  by  dysen- 
teric infection.  In  this  form  of  the  disease,  at  least  in  its  earlier  stage, 
the  form  of  these  ulcers  is  always  round  and  funnel-shaped,  with  distinct 
thickening  of  the  edges  of  the  mucous  membrane  around  the  ulcers. 
These  appearances  may  be  explained  by  the  mode  in  which  the  follicular 
ulcerations  originate:  "The  solitary  follicles  become  swollen,  a  result 
of  catarrhal  irritation,  and  the  cellular  elements  accumulate  in  the  retic- 
ulum, giving  rise  at  first  to  nodules  which  project  above  the  level  of  the 
mucous  membrane :  then  the  newly-formed  tissue-elements  become 
necrosed  in  consequence  of  the  mutual  pressure  of  the  cells  upon 
»  St.  BarthoUmeufs  HonpUal  Reports,  1880. 
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each  other;  finally,  the  apices  of  the  follicular  nodules  give  war  and 
the  ulcers  are  formed.  The  surrounding  mucous  membrane  bends 
over  downward  toward  the  base  of  the  ulcer,  so  that  the  orific^es  of 
the  crypts  look  down  into  the  same.^  As  the  suppurative  process 
extends,  particularly  in  the  submucosa,  and  the  tissue  surrounding  the 
follicles  becomes  destroyed,  these  small  ulcers  coalesce  to  form  larger 
ones,  and  the  undermined  edges  of  the  mucous  membrane  project  over 
the  base  of  the  ulcers,  bleed,  and  become  necrosed.  Healing  is  possible 
by  cicatrization,  the  borders  of  mucous  membrane  becoming  applied  to 
the  base  o^  the  ulcer  and  gradually  draNvn  together  by  the  cicatricial 
tissue.  Still,  this  result  is  extremely  rare  if  the  ulcerative  process  has 
gained  much  headway.  When,  however,  a  follicular  ulcer  of  some  size 
does  heal,  cicatricial  stenosis  may  result,  followed  by  chronic  constipation, 
just  as  in  the  case  of  simple  catarrhal  ulceration.  The  situation  of  fol- 
licular ulcerations  is  almost  always  in  the  large  intestine,  and  they  vary 
considerably  in  number :  sometimes  only  a  few  follicles  are  thus  aifected, 
while  in  other  cases  the  bowel  is  crowded  with  them.'' 

The  anus  and  rectum  may  become  the  seat  of  chancroidal  invasion. 
An  ulcer  of  this  character  fairly  within  the  rectum  is  very  rarely  met 
with,  especially  in  this  country,  and  could  scarcely  be  produced  except 
by  unnatural  intercourse.  They  are  of  not  uncommon  occurrence  in  the 
anal  region,  and  are  met  with  in  this  situation  more  frequently  among 
females  than  among  males.  Occurring  among  the  former,  they  no  doubt 
often  arise  from  accidental  contact  during  normal  sexual  intercourse. 
When  this  condition  is  found  in  males,  it  rather  indicates  at  least  an 
attempt  at  unnatural  intercourse.  Of  1271  males  affected  with  chan- 
croids, only  3  were  found  with  the  disease  in  the  anal  region.  Out  of 
388  females  similarly  affected,  33  were  found  with  chancroid  of  tlie  verge 
of  the  anus.  The  table  of  Debauge  gives  23  cases  among  206  females 
having  chancroid  in  various  other  situations.  The  destruction  of  tissue 
in  these  cases  may  be  very  serious  should  the  nature  of  the  ulcer  not  be 
recognized,  and  stricture  of  the  rectum  or  cicatricial  stenosis  of  the  anus 
might  result.  Ulceration  of  the  rectum  may  occur  during  chronic  proc- 
titis ;  it  may  accompany  advanced  states  of  prolapse  and  procidentia  of 
the  bowel ;  it  may  attack  a  stricture  of  the  rectum  and  cause  peritonitis 
by  erosion.  Ulceration  may  accompany  hemorrhoids,  or  it  may  attack 
them  and  cause  dangerous  hemorrhage.  Finally,  a  very  intractable  form 
of  ulceration  may  follow  the  clamp-and-cautery  operation  upon  piles. 
When  this  untoward  result  is  seen,  it  is  usually  due  to  the  fact  that  the 
patient  has  been  allowed  to  move  about  too  soon.  Allingham  claims  to 
have  seen  these  ulcerated  stumps  of  piles  even  ten  days  after  operation. 


Peri-anal  and  Peri-rectal  Abscess. 

The  ischio-rectal  fossa  is  peculiarly  liable  to  attacks  of  inflammation 
resulting  in  abscess,  as  it  is  filled  with  much  loose  connective  tissue 
which  supports  a  considerable  amount  of  fat,  and  is  situated  in  a  region 
which  is  constantly  exposed  to  injury  both  from  within  and  without.  It 
is  a  very  vascular  part,  being  freely  supplied  by  branches  of  the  inferior 
1  Kokitansky,  Path.  Anat.,  iii.  1861,  S.  226. 
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hemorrlioidal  arteries  and  veins ;  the  latter,  being  large  and  destitnte  of 
valves,  empty  into  the  portal  circulation.  Abscess  in  this  region  i>,  of 
very  common  occurrence,  and  may  attack  any  one  at  any  period  of  life. 
It  occurs  more  frequently  among  men  than  among  women,  and  usually 
during  middle  life. 

Abscesses  in  this  situation  may  be  acute  or  chronic.  The  former  vari- 
ety may  be  caused  by  injury  to  the  anus  or  to  the  surrounding  parts;  by 
exposure  to  cold  and  wet,  and  particularly  by  sitting  upon  damp  seats 
while  the  body  is  overheated ;  by  impaction  of  feces,  constipation,  and 
straining  at  stool.  Irritating  substances  swallowed  with  the  food,  such 
as  small  pieces  of  bone,  oyster-shell,  or  the  stones  of  fruit,  may  excite 
abscess  by  their  presence  in  the  rectum.  Among  other  causes  are  general 
debility,  an  impoverished  state  of  the  blood,  the  scrofulous  and  tubercu- 
lous diatheses.  The  disease  sometimes  occurs  in  quite  young  infants. 
Wethcrill  reports  the  case  of  an  infant  attacked  by  an  enormous  ischio- 
rectal abscess  while  nursing  from  the  mother,  who  was  at  the  time  suffer- 
ing from  a  succession  of  boils.  Many  cases  have  been  traced  to  sitting 
upon  the  outside  of  damp  omnibuses.  Hepatic  disorders,  causing  engorge- 
ment and  stasis  of  the  blood  in  the  hemorrhoidal  plexus,  have  frequently 
occasioned  this  condition.  These  abscesses  are  not  always  situated  in  the 
ischio-rectal  fossa ;  frequently  they  are  subcutaneous  and  just  outside  the 
anus :  in  other  cases  the  starting-point  may  be  ulceration  of  the  mucous 
membrane  of  the  rectum,  with  escape  of  fecal  matter  into  the  areolar 
tissue;  they  also  originate  in  the  submucous  connective  tissue  of  the 
rectum.  The  acute  abscess  is  sudden  and  very  severe  in  its  onset ;  the 
pain  is  continuous,  throbbing,  and  augmented  during  defecation  ;  dysuria 
is  almost  always  ])resent,  and  in  some  cases  there  is  total  inability  to  pass 
water.  There  is  local  tenderness,  dusky  redness,  and  fluctuating  promi- 
nence, and,  if  not  interfered  with,  a  rupture  of  the  integument  will  take 
place  and  the  pus  will  escape  externally.  Sometimes  their  formation  is 
accompanicK^l  with  a  chill  or  with  a  succession  of  rigors:  there  is  always 
considerable  constitutional  disturbance,  febrile  movement,  loss  of  appetite, 
and  malaise.  This  form  of  abscess  is  usually  circumscribed  and  does  not 
burrow  irregularly,  and  sudden  relief  of  pain  and  distress  is  coincident 
with  their  evacuation. 

Chronic  rectal  abscess  corresponds  to  the  cold  or  chronic  abscess  in 
other  situations :  it  is  apt  to  occur  among  those  who  are  much  debili- 
tated or  among  those  of  the  scrofulous  diathesis.  These  abscesses  have 
little  disposition  to  open  s])ontaneously  upon  the  surface,  but  they  burrow 
extensively  in  all  other  directions — high  up  along  the  outside  of  the  rec- 
tum, laterally  into  the  tissues  of  the  buttock,  or  downward  and  forward 
into  the  perineum.  The  process  of  formation  may  occujw  many  months, 
and  sad  havoc  may  be  occasioned  before  their  existence  is  suspected. 
They  occasion  no  pain  nor  distress  nor  acute  febrile  movement,  but 
may  be  accompanied  with  a  hectic  condition,  erratic  sweatings,  and  rapid 
loss  of  strength.  Upon  examination  of  the  anal  region  in  these  cases  a 
painless  flat,  l)oggy,  crepitating  enlargement  is  the  only  surface-indication 
of  the  probably  extensive  damage  sustained  by  the  deeper  structures. 

This  form  of  abscess  may  be  of  traumatic  origin,  but  more  frequently 
the  inflammatory  process  arises  in  the  cellular  tissue  of  the  ischio-recjtal 
fossa;  in  some  cases  the  morbid  action  is  due  to  ulceration  of  the  rectun). 
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In  either  case  peri-rectal  or  perl-anal  cellulitis  will  be  induced.  "When 
these  abscesses  are  of  strumous  origin  the  pus  is  thin,  curdy,  and  oflPen- 
sive. 

Both  the  acute  and  the  chronic  abscesses  of  this  region  are  often  diffi- 
cult to  heal,  the  external  opening  remaining  permanently  patulous,  com- 
nninication  with  the  bowel  resulting  from  internal  burrowing  and  erosion, 
with  the  formation  of  extensive  sinuses  in  all  directions,  resulting  in  fis- 
tulse  in  ano. 


Fistula  in  Ano. 

This  condition  occurs  more  frequently  than  any  other  of  the  abnormal- 
ities of  this  region,  Mr.  Allingham  finding  1208  out  of  his  table  of  4000 
consecutive  cases  of  diseases  of  the  rectum  and  anus.  He  found  also  that 
fistuke  followed  rectal  abscess  in  151  out  of  196  cases,  the  abscesses  which 
healed  kindly  and  gave  no  further  trouble  being  only  45  in  number.  A 
fistula  in  ano  is  a  linear  ulceration  with  a  patulous  orifice  which  discharges 
pus :  it  may  or  may  not  communicate  with  the  bowel,  and  it  may  have 
more  than  one  external  opening.  The  great  majority  of  fistulse  in  this 
region  are  caused  by  abscess,  either  arising  in  the  submucous  areolar  tissue 
of  the  bowel,  or  in  the  subcutaneous  connective  tissue  in  the  immediate 
neighborhood  of  the  anus,  or  in  the  ischio-rectal  fossa,  or  in  an  ulcerated 
state  of  the  mucous  membrane  of  the  rectum :  in  other  cases  it  is  con- 
genital, or  it  may  result  from  the  presence  of  foreign  bodies  or  worms 
in  the  bowel,  or  from  puncture  of  the  rectum  by  pins,  scales  of  shell, 
fragments  of  bone,  or  other  sharp  substances  swallowed  with  the  food. 
Abscesses  leading  to  fistulse  have  followed  kicks,  blows,  or  wounds  of  the 
anal  region :  in  short,  anything  which  induces  an  abscess  here  may  result 
in  a  fistula,  and  as  in  the  former  more  cases  occur  in  males  than  females, 
and  more  during  middle  age  than  at  any  other  period,  the  same  is  true  as 
to  the  latter.  Fistula  is  quite  common  among  the  phthisical  as  a  result 
of  malnutrition  and  septicaemia,  aided  by  the  constant  succussion  of  the 
perineum  produced  by  efforts  at  coughing.  Of  the  4000  cases  previously 
referred  to,  1208  were  cases  of  fistula;  "of  these,  172  presented  more  or 
less  marked  symptoms  of  lung  trouble,  haemoptysis,  cough,  or  impaired 
resonance  in  some  portion  of  the  chest.'^ 

A  fistula  may  be  complete  or  incomplete.  To  be  complete,  it  must 
have  two  openings  (it  may  have  more) — one  in  the  anus  or  rectum,  and 
one  upon  the  surface.  There  are  two  forms  of  the  incomplete  or  blind 
fistula — one  in  which  there  exists  an  internal  but  no  external  opening, 
and  the  other  in  which  there  is  an  external  but  no  internal  opening.  In 
complete  fistula  there  may  be  more  than  one  external  opening,  and  this  is 
in  the  majority  of  cases  not  far  from  the  anus,  but  it  may  open  in  the 
perineum  or  upon  any  part  of  the  gluteal  region.  When  the  openings 
are  multiple  they  usually  converge  to  form  a  common  tract  or  sinus.  The 
external  opening  presents  nothing  to  the  untutored  eye  to  lead  to  the  sus- 
picion of  grave  internal  trouble  :  frequently  the  vent  is  so  minute  and 
valvular  or  shielded  by  a  thin  pellicle  as  to  be  entirely  overlooked ;  in 
other  cases  a  little  teat  formed  of  superabundant  granulations  guards  the 
entrance :  there  may  or  may  not  be  discoloration,  elevation,  or  depression 
of  the  surrounding  integument,  and  erythema  resulting  from  the  irritat- 
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ing  nature  of  the  discharge.  Inflamed  and  suppurating  follicles  in  the 
integument  about  the  anus  are  not  to  be  mistaken  for  the  orifices  of  fis- 
tulous tracts. 

The  internal  opening  in  anal  fistula  is  situated  between  the  sphincter 
muscles,  sometimes  just  within  the  anus,  but  oftener  about  half  an  inch 
above ;  in  rectal  fistula  the  internal  o])ening  or  openings  may  be  at  any 
point  above  the  internal  sphincter.  These  sinuses  may  be  very  tortuous, 
witli  pockets,  blind  passages,  or  diverticula,  and  are  known  as  horseshoe 
fistulte  when  they  commence  at  one  side  of  the  bowel  and  ulcerate  around 
it  to  a  point  opposite  before  making  an  opening. 

Of  the  two  varieties  of  incomplete  fistulie,  by  far  the  least  frequent  is 
that  where  no  internal  opening  exists,  but  where  there  are  one  or  more 
external  orifices :  these  do  not  invariably  even  run  toward  the  bowel,  but 
may  extend  off  through  the  tissues  in  any  direction.  In  the  other  variety, 
where  there  exists  no  external  evidence  of  disease,  considerable  damage 
may  be  done  before  its  recognition.  Fistula  may  coexist  with  hemor- 
rhoids, stricture,  ulcer,  or  malignant  growth  :  it  may  be  a  very  trivial 
affair,  with  the  internal  but  a  fraction  of  an  inch  from  the  external  open- 
ing, or  it  may  be  long,  deep,  and  tortuous,  with  sinuses  running  in  all 
directions  through  the  buttock. 

Usually,  fistulse  become  worse  when  not  operated  upon,  but  there  are 
cases  which  have  healed  without  surgical  interference — others  in  which 
this  condition  has  gone  on  for  many  years  without  getting  any  worse  or 
without  the  discharge  increasing  in  amount.  The  fluid  discharged  from 
a  chronic  fistula  loses  after  a  time  much  of  its  purulent  character  and 
becomes  serous  and  watery ;  but  fresh  abscess  and  inflammation  is  apt  to 
take  place  in  these  cases  from  feculent  matter  lodging  in  the  sinus.  Those 
which  burrow  most  readily  are  the  internal  fistuloe  with  large  openings, 
into  which  the  feces  are  pushed,  with  the  sinus  running  toward  the  anus, 
because  of  their  funnel-shape. 

The  presence  of  fistula  may  be  suspected  if  there  are  in  the  anal  region 
abscesses  which  have  not  completely  healed,  or  which,  having  apparently 
done  so,  break  out  from  time  to  time  and  discharge  pus;  or  from  the 
existence  of  a  circumscribed  hardness  or  swelling  unaccompanied  by  an 
opening  which  varies  in  size  and  is  at  times  ])ainful ;  or  if  there  exist 
any  ulcerated  moist  openings.  To  make  a  positive  diagnosis  the  tract 
must  be  explored  by  a  probe:  enter  the  oiled, blunt-pointed  probe  gently 
into  tlie  external  opening  and  let  it  find  its  way  along  without  force,  bend- 
ing the  probe  if  necessary,  until  it  has  traversed  the  sinus  as  far  as  it  will 
go ;  then  pass  the  finger  into  the  rectum  and  feel  about  for  an  internal 
opening  or  for  the  point  of  the  probe.  If  the  finger  be  introduced  first, 
the  relations  of  the  parts  are  interfered  with  and  the  internal  opening, 
should  one  exist,  might  not  readily  be  found.  Sometimes  the  bottom  of 
the  tract  does  not  correspond  in  situation  to  the  internal  opening,  but 
extends  beyond  it.  In  those  cases  where  no  external  opening  exists,  the 
rectal  speculum,  aided  by  judicious  pressure,  will  discover  an  issue  of  pus 
from  a  sinus  upon  the  nuicous  membrane  of  the  rectum. 

In  order  to  illustrate  the  amount  of  damage  which  a  small  foreign 
body  may  cause  when  lodged  in  the  rectum,  Wctherill  relates  the  follow- 
ing case,  wliicli  occurred  in  his  practice  at  the  Pennsylvania  Hospital 
for  the  Insane:  The  patient  was  a  middle-aged  man,  intelligent,  and  an 
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employ^  of  the  hospital.  "Upon  examination  of  the  anal  region  I  found 
a  small,  tender,  firm  swelling,  which  did  not  fluctuate,  about  an  inch  to 
the  left  of  the  anus :  this  had  been  forming  for  about  a  week,  and  there 
was  no  history  of  painful  defecation,  of  exposure  to  damp  and  cold,  nor 
of  a  blow  or  injury  of  the  part.  Without  waiting  for  the  development 
of  fluctuation,  I  made  a  free  and  deep  incision  into  the  ischio-rectal  space, 
and  a  large  quantity  of  very  fetid  pus  escaped :  upon  introducing  a  large 
probe  I  found  that  it  passed  up  into  the  fossa  to  a  depth  of  four  and  a 
quarter  inches  and  turned  but  slightly  toward  the  bowel.  Remembering 
the  experience  of  AUingham,  that  when  the  pus  in  these  cases  was  very 
offensive  there  existed  an  opening  in  the  bowel,  I  questioned  the  patient 
again  as  to  pain  in  the  bowel  or  painful  defecation,  which  was  answered 
in  the  negative.  No  communication  could  be  found  with  the  fiuger  in 
the  bowel  and  a  probe  in  the  wound,  and  poultices  were  applied,  liquid 
diet  ordered,  and  the  man  kept  in  bed.  The  cavity  was  loosely  filled 
with  absorbent  cotton  and  the  entire  Avound  (apparently)  healed  slowly, 
but  kindly,  and  in  about  ten  days  after  operation  the  patient  left  the 
house  to  all  appearance  sound.  About  a  week  after  the  patient  returned 
with  the  report  that  he  felt  uneasy  throbbing  in  the  part,  and  that  there 
was  a  very  slight  discharge.  Upon  inspection  I  found  in  the  surface-line 
of  the  cicatrix  a  pinhole  opening  which  yielded  upon  pressure  a  drop  or 
two  of  pus;  upon  enteriug  a  very  flue  probe  it  passed  into  a  narrow  sinus 
to  a  depth  of  three  and  a  quarter  inches,  but  no  communication  could  be 
made  with  it  with  the  finger  in  the  bowel.  Upon  withdrawing  the  probe 
it  grated  over  something  which  felt  like  dead  bone,  about  two  inches  from 
the  surface.  I  enlarged  the  opening,  introduced  a  pair  of  fine  dressing- 
forceps,  and  withdrew  a  piece  of  the  rib  of  a  chicken  about  half  an  inch 
in  length  and  sharpened  at  one  extremity  to  a  fine  point.  Upon  makiug 
inquiry  I  found  that  he  had  not  eaten  any  chicken  since  the  development 
of  the  abscess.  He  then  suddenly  remembered  that  while  he  was  at  stool 
a  few  days  prior  to  the  formation  of  the  abscess  he  experienced  a  sudden 
pang  of  very  acute  pain  in  the  rectum,  which,  however,  soon  passed  off. 
This  was  no  doubt  the  moment  when  the  piece  of  chicken-bone  pierced 
the  rectum." 

Hemorrhage  from  the  Rectum. 

Hemorrhage  from  the  rectum  may  be  accidental,  primary,  or  secondary 
— accidental  when  it  follows  the  ulceration  of  internal  piles  or  the  erosion 
of  large  arterial  or  venous  trunks  during  the  progress  of  malignaut  dis- 
ease, or  when  it  occurs  from  the  rupture  of  a  rectum  during  defecation — 
a  very  rare  and  curious  occurrence  reported  by  M.  E.  Quenu ;  ^  primary 
when  it  occurs  during,  and  secondary  when  it  occurs  after,  a  surgical 
operation  upon  these  parts. 

Hemorrhage  from  the  rectum  without  any  structural  lesions  is  quite 
unusual,  but  occasionally  copious  losses  of  blood  are  seen  in  vicarious 
menstruation,  and  several  instances-  have  been  reported. 

When  ligatures  separate  after  operations  upon  those  of  broken-down 
constitution  very  copious  and  dangerous  bleeding  may  occur  w^ithout 
any  symptoms  save  a  "  sensation  of  something  trickling  in  the  bowel," 
^  Revue  de  Oiirurg.;  Practitioner,  p.  29,  Oct.,  1882. 
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a  feeling  of  weight  and  fulness  in  the  part,  with  increasing  weakness  and 
syncope  of  the  patient,  until  he  expresses  a  desire  to  go  to  stool,  when 
suddenly  a  large  quantity  of  blood  escapes. 


SECONDARY  DISEASES  OF  THE  RECTUM  AND  ANUS. 

This  class  of  affections  depends  upon  constitutional  infection,  direct 
extension  of  disease  by  contiguity,  by  contiguity  from  disease  in  neighbor- 
ing organs,  or  by  abnormal  conditions  excited  by  disease  of  remote  origin ; 
and  are  frequently  due  to  changes  in  the  nervous  and  vascular  supply. 


Syphilis  of  the  Rectum  and  Anus. 

True  primary  syphilitic  chancre  of  the  rectum  must  be  an  extremely 
rare  lesion,  and  could  have  been  acquired  only  by  unnatural  intercourse. 
There  are  syphilographers  who  deny  that  the  hard  chancre  has  ever  been 
found  within  the  sphincter  muscles ;  but  it  certainly  is  not  uncommonly 
found  in  the  anal  region,  and  oftener  among  women  than  men.  The  table 
of  Jullien  gives  12  instances  of  this  lesion  in  males,  and  1  instance  of 
chancre  of  the  buttock,  out  of  77  cases,  while  among  82  cases  occurring 
in  the  opposite  sex,  21  were  of  the  anus  and  perineum  and  4  of  the  but- 
tocks. The  French  authorities  give  the  frequency  of  this  condition  in 
men  as  1  case  in  every  119;  in  women,  1  case  in  every  12. 

Anal  chancres  are  easily  overlooked,  as  they  occupy  the  puckered  folds 
of  the  anus,  which  when  not  opened  out  to  the  fullest  extent  afford  per- 
fect concealment :  they  may  be  either  in  the  form  of  cracks  or  slight 
fissures,  elongated  ulcerations,  or  firm  papules.  It  has  been  claimed  that 
the  initial  lesion  has  provoked  stricture  of  the  rectum,  but  this  is  not 
probable.  , 

The  secondary  manifestations  of  this  disease  which  show  themselves  in 
the  anal  region  are  some  of  the  syphilodermata,  moist  papules,  mucous 
patches,  and  moist  papillomatous  excrescences  or  condylomata.  The  sta- 
tistical tables  of  Davasse  and  Deville  ^  in  regard  to  the  occurrence  of  moist 
papules  and  mucous  patches  in  women  show  that  out  of  186  cases  they 
appeared  about  the  anus  in  59  and  on  the  perineum  in  40.  Bassereau's' 
statistics  show  that  in  men  these  lesions  occurred  in  the  anal  region  110 
times  out  of  130  cases.  These  are,  of  course,  very  contagious.  Besides 
true  syphilitic  warts,  which  sometimes  occur  in  this  region,'  it  is  quite 
usual  to  see  the  anus  surrounded  and  the  entire  gluteal  cleft  filled  up 
with  moist,  offensive,  papillomatous  excrescences,  which  remain  obsti- 
nately so  long  as  these  surfaces  are  permitted  to  rest  in  moist  contact. 
Syphilitic  stricture  of  the  rectum  is  one  of  the  results  of  a  later  stage  of 
infection,  and  occurs  oftener  among  women  tlian  men.  It  is  stated  by 
oullien  that  of  60  cases  only  7  were  men,  the  remaining  53  women. 
They  are  invariably  formed  as  follows :  A  gummatous  deposit  in  the 

*  Intmwi.  Encydop.  of  Surgery,  vol.  ii.  p.  508.  '  Loc.  cit. 
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subraucosa  undergoes  ulceration,  and  the  subsequent  cicatricial  contrac- 
tion gives  rise  to  the  stricture.  Whether  the  stricture  will  be  valvular 
or  annular  depends  upon  the  extent  of  rectal  mucous  membrane  involved 
in  the  ulcerative  process.  The  diffuse  gummatous  infiltration  of  the 
ano-rectal  tissues  and  the  subsequent  deposition  of  contractile  tissue  are 
the  most  usual  causes  of  these  specific  strictures.  The  lower  portion  of 
the  rectum  is  commonly  the  situation  of  specific  ulcerations,  usually  of 
the  secondary  or  tertiary  stage,  which  lead  to  the  formation  of  stricture : 
this  occurs  more  frequently  among  women  than  men,  and  between  the 
ages  of  seventeen  and  thirty  years.  Gosselin  and  Mason  regard  strictures 
as  the  result  of  chancres,  and  not  as  the  result  of  constitutional  infection ; 
but  it  is  known  that  ulcerations  of  secondary  syphilis  may  extend  upward 
from  affections  about  the  anus,  and  also  that  gummata  do  commonly  give 
origin  to  this  condition.  Gummata,  and  strictures  following  them,  may 
be  distinguished  from  other  affections  on  account  of  the  greater  distance 
from  the  anus  at  which  they  occur,  chancres  or  chancroid  ulcers  being 
usually  within  four  or  five  centimeters  of  the  anal  orifice.  Strictures 
due  to  gummata  are  more  apt  to  occur  late  in  life,  but  may  therefore  be 
easily  confounded  with  cancer.  Condylomata  at  the  anus  are  often  asso- 
ciated with  syphilitic  disease  of  the  rectum. 


Scrofulous  and  Tuberculous  Affections. 

There  are  cases  which  yield  abundant  evidence  of  struma  in  the  form 
of  enlarged  glands,  chronic  abscess  in  the  neck,  swelling  and  abscess  in 
the  vicinity  of  the  articulations,  and  the  like,  in  which  ulceration  of  the 
mucous  membrane  of  the  rectum  has  been  found :  this  condition  may  re- 
sult in  fistula  in  ano  by  erosion,  permitting  escape  of  flatus  and  excremen- 
titious  products  into  the  cellular  tissue.  A  similar  result  may  follow  by 
erosion  of  the  bowel  from  a  strumous  abscess  in  the  connective  tissue 
around  the  rectum ;  both  these  forms  tend  to  the  production  of  that  class 
of  fistula  which  has  no  outlet  at  the  surface,  but  which  has  one  or  more 
openings  upon  the  mucous  membrane  of  the  rectum.  Thus  concealed 
(for  often  there  is  no  marked  surface  indication  of  either  abscess  or 
fistula),  they  may  remain  for  a  long  time  unsuspected  and  acting  as  a 
serious  drain  upon  the  already  impaired  constitution.  The  pus  in  these 
cases  is  watery,  curdy,  and  offensive.  These  chronic  conditions  are  sub- 
ject to  intercurrent  attacks  of  acute  inflammation,  due  to  the  lodgment 
in  the  abscess  cavity  or  the  fistulous  tract  of  fecal  matter  or  indigestible 
solid  substances.  Any  or  all  of  the  abnormalities  of  this  region  may  be 
complicated  by  the  existence  of  tubercular  or  scrofulous  conditions  of  tlie 
system.  Tubercular  ulceration  of  the  rectum  is  now  a  well-recognized 
condition.  Rectal  ulceration  and  tubercular  disease  of  the  lungs  have 
not  been  found  to  coexist  in  any  marked  preponderating  number  of  tab- 
ulated cases.  The  frequent  association  of  fistula  in  ano  and  tubercular 
disease  of  the  lungs  has  lohg  been  recognized,  Allingham  having  found 
172  such  cases  among  1208  cases  of  fistula  in  ano. 

The  pathology  of  tubercular  ulceration  of  the  rectum  is  graphically 
described  in  Ziemssen^s  Encydopcedia  as  follows :  "  These  [ulcerations] 
begin  in  the  follicular   api)aratus  with  swelling  of  the   individual  fol- 
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liclcs  and  their  vicinity  from  tuberculous  deposit.  The  newly-formed 
cells  become  caseous,  the  superficial  layer  of  the  tubercle  breaks  down, 
and  thus  ulcerations  arise  of  a  round  funnel  shape.  The  enlargement 
of  these  ulcerations  is  probably  produced  by  the  constant  formation 
in  the  base  and  edges  of  the  ulcers  of  new  nodules,  which  themselves 
(aseate  and  ulcerate.  This  process  of  extension,  to  which  these  tubercu- 
lous ulcerations  of  the  intestines  exhibit  a  marked  tendency,  takes  place 
chiefly  in  a  transverse  direction  (girdle-shape),  following  the  direction  of 
the  blood-vessels.  The  infiltration  and  necrosis  may  advance  longitudi- 
nally, and,  finally,  the  individual  ulcerations  coalesce  with  each  other:  in 
this  way  may  be  explained  in  part  the  dentate  apj>earance  of  the  edges  of 
these  ulcerations.  The  ulceration  extends  also  in  depth,  although  usually 
the  muscular  coat  appears  to  be  covered  by  a  thick  layer  of  connective 
tissue :  the  destruction  advances  slowly  in  the  muscularis,  but  in  the 
lymphatic  vessels  which  pierce  the  muscularis  less  opposition  is  presented 
to  the  progress  of  the  tuberculosis ;  and  thus  it  is  not  uncommon  to  find 
tubercles  ranged  one  after  the  other,  like  links  in  a  chain,  from  the  base 
of  the  ulcer  directly  down  to  the  serosa.  Healing  is  extremely  rare.  The 
most  frequent  situation  is  the  lower  end  of  the  ileum,  but  the  process  may 
extend  upward  to  the  stomach,  or  downward,  involving  the  rectum.  There 
is  almost  invariably  unmistakable  signs  of  tuberculosis  in  other  organs.  It 
is  possibly  never  primary,  but  this  is  a  still-disputed  point.  It  usually 
occurs  with  tuberculosis  of  the  lungs,  and  when  so  occurring  it  is  alwayg 
secondary.  The  clinical  symptoms  of  this  state  are  by  no  means  charac- 
teristic.'' 

Dwelling  upon  the  subject  of  intestinal  tubercle,  it  has  been  suggested 
by  Klebs^  that  the  intestinal  disease  is  produced  by  swallowing  morbid 
products  derived  from  phthisical  lungs — an  hypothesis  supported  also  by 
the  fact  that  tubercle  in  the  intestines  tends  so  strongly  to  spread  down- 
ward. "  The  seat  of  the  deposit  is  the  submucous  tissue  or  the  coriura 
of  tha  mucous  membrane :  it  is  certainly  subjacent  to  the  basement  mem- 
brane, and  not  contained  in  the  follicles,  as  Creswell  taught.'' 

Woodward,  in  his  article  upon  diarrhoea,^  says  :  "  The  lesions,  whether 
mild  or  severe,  are  most  generally  seated  in  the  caecum  and  colon,  but 
more  or  less  extensive  tracts  of  the  small  intestine,  especially  of  the 
ileum,  are  often  involved  also."  He  continues:  "Tubercular  disease 
of  the  lung  was  noted  in  nearly  one-sixth  of  the  autopsies  of  fatal  cases 
of  forms  of  flux  heretofore  described.  Possibly  the  frequency  in  chronic 
cases  may  be  explained  by  the  fact  that  ])r()tracteil  intestinal  flux  forms 
the  development  of  lung  phthisis  in  the  predisposed." 

The  rectal  fissure  or  painful  ulcer  may  be  connected  with  diathetic 
causes,  as  struma  or  scrofula:  it  is  doubtful  if  syphilis  should  be  included 


Cancer,  Malignant  Stricture,  and  Malignant  Ulceration. 

The  forms  of  cancer  met  with  in  these  regions  are  e])itheliomatous,  scir- 
rhous, encephaloid,  and  colloid.     Considerable  diversity  of  opinion  has 

^  Jones  and  Sieveking,  London,  pp.  593-595. 

'  Med.  and  Sury.  IJiMory  of  ihe  War  oj  the  Rebellion,  p.  266. 
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existed  as  to  which  variety  occurs  most  frequently ;  but  it  is  now  proba- 
bly a  matter  of  absolute  knowledge  that  the  epithelial  form  is  the  one 
most  commonly  observed,  and  next  to  that  in  frequency  the  scirrhous 
form.  Encephaloid  and  colloid  are  of  quite  infrequent  occurrence. 
Again,  as  to  the  sex  in  which  this  affection  appears  the  most  often, 
tliere  is  much  disparity  existing  between  surgical  writers :  it  is  usually 
thought  to  be  much  more  prevalent  among  women  than  among  men. 
This  is  not  the  experience  of  many  of  the  authorities  upon  this  subject, 
yet  the  statistics  of  the  Hotel  Dieu,  Paris,  furnish  overwhelming  evi- 
dence in  favor  of  its  preponderance  in  women.  Carcinoma  of  the  rec- 
tum, occurring  as  a  primary  infiltration  in  the  rectum,  probably  occurs 
oftener  in  men,  but  there  are  among  females  so  many  contiguous  struc- 
tures prone  to  cancerous  degenerations,  as  the  uterus,  the  vagina,  the 
ovaries,  the  Fallopian  tubes,  tumors  and  cancerous  masses  occupying 
Douglas's  cul-de-sac,  that  it  Avould  seem  likely  that  they  would  be 
more  frequently  the  victims  of  secondary  cancerous  deposit  in  the 
bowel  or  of  erosion  and  extension  of  disease  by  contiguity  or  continu- 
ity. Epithelioma  in  other  situations  attacks  men  much  more  frequently 
than  women.  This  form  of  disease  usually  occurs  in  middle  life  and  in 
old  age,  but  to  this  general  rule  there  have  been  many  exceptions ;  it  has 
been  seen  in  children.  Allingham  quotes  its  occurrence  in  a  lad  of  seven- 
teen, and  Gowland  in  one  of  thirteen.  It  very  rarely  occurs  as  a  second- 
ary deposit  of  cancer  in  a  remote  region  or  organ.  In  the  table  of  4000 
cases  of  rectal  and  anal  disease,  before  referred  to,  cancer  existed  in  105. 
This  disease  is  usually  within  easy  reach  of  the  finger,  except  when  the 
growth  is  in  the  sigmoid  flexure,  being  within  an  inch  or  two  of  the  anus 
or  from  two  and  a  half  to  three  inches  above  it.  The  epithelial  form, 
when  it  commences  at  the  anus,  is  closely  analogous  to  epithelioma  of  the 
lip :  from  the  anal  outlet  it  spreads  upward  into  the  bowel,  or  it  may  be 
primarily  seated  there.  When  occupying  the  junction  of  skin  with  mucous 
membrane  it  is  sometimes  sluggish,  and  a  long  time  may  elapse  before  it 
takes  on  aggressive  action  :  induration,  nodulation,  obstinate  fissure,  or 
fungous  growth  marks  its  inception ;  as  the  condition  proceeds,  infiltra- 
tion of  surrounding  structures  takes  place  and  large,  hard,  irregular 
masses  form,  which  ulcerate,  split,  and  form  cauliflower  excrescences. 
The  rectum  becomes  blocked  with  fungoid  growths :  both  these  and  the 
cancer  proper  are  very  vascular,  and  frequent  hemorrhages  occur,  and  an 
offensive  muco-purulent  discharge  constantly  oozes  from  the  bowel. 

Scirrhus  of  the  rectum  commences  as  an  infiltration  of  the  submucosa, 
which  rapidly  involves  the  other  elements  of  the  bowel,  pushing  hard 
nodules  upward  into  the  lumen  of  the  intestinal  tube :  these  break  down 
and  form  ragged  ulcers  with  indurated  margins,  and  bleed  profusely. 
Its  situation  is  usually  not  higher  than  three  inches  above  the  anus.  It 
has  a  tendency  to  invade  all  the  neighboring  organs  and  soft  structures, 
to  bind  them  to  itself  in  a  firm,  dense  mass,  and  to  form  communications 
with  the  vagina,  bladder,  uterus,  perineum,  and  penis.  Abscesses  and 
fistulse  are  common  complications. 

These  neoplasms  are  insidious  in  their  onset,  and  when  seated  at  some 
little  distance  from  the  anus  do  not  excite  much  pain  at  first.  In  the 
epithelial  form  the  anus  presents  an  abnormal  appearance  :  it  is  inflamed 
and  is  covered  with  irritated,  hypertrophied  tags  of  integument  bathed  in 
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a  sauious,  offensive  fluid.  Difficult  defecation,  of  which  the  natural  fornri 
is  absent,  with  inordinate  tenesmus,  a  sense  of  weight  and  fulne&s  in  the 
bowel,  and  an  irritable  condition  of  the  bladder,  are  among  the  symptoms. 
The  feces  are  passed  in  little,  irregular  lumps  or  broken  fragments,  or 
this  state  is  accompanied  by  or  alternates  with  small,  liquid,  offensive 
stools.  As  the  diseased  action  proceeds,  very  severe  local  and  general  pain 
is  endured :  this  is  of  a  dull,  lancinating  character,  and  affects  not  only 
the  diseased  bowel,  but  involves  the  entire  contents  of  the  pelvis,  slioots 
down  the  thighs,  up  the  back,  and  into  the  penis :  frequent  and  exhaust- 
ing hemorrhages  take  place;  the  patient  exhales  a  peculiar  sickening 
odor ;  his  complexion  becomes  cachectic ;  his  strength  fails ;  and  death 
ensues,  after  a  variable  period  of  intense  suffering,  from  a  few  months  to 
two  or  three  years  after  the  first  symptoms  appeared.  The  modes  of 
termination  of  life  in  these  cases  are — exhaustion,  secondary  deposition, 
septicaemia,  peritonitis,  and  hemorrhage.  Stricture  of  the  bowel  and 
very  extensive  ulceration  attend  all  of  these  advanced  cases  of  malig- 
nant rectal  disease. 

The  encephaloid  variety  is  prone  to  very  sudden  and  rapid  breaking 
down,  aud  may  destroy  life  within  a  few  montlis.  If  the  finger  be  passed 
into  the  bowel  in  a  case  of  encephaloid  degeneration,  it  will  encounter  a 
large  soft  tumor  occluding  the  gut :  this  is  a  very  different  sensation  from 
that  imparted  to  the  finger  in  a  case  of  epithelioma  or  scirrhus.  In  the 
former  there  will  be  felt  a  crepitating,  as  though  due  to  the  giving  way 
of  a  moist,  friable  substance ;  in  the  latter  the  touch  will  perceive  dense, 
irregular  nodulations  and  ragged  ulcerations  having  very  firm  margins. 

The  rectum  may  also  be  involved  and  destroyed  by  any  of  these 
neoplasms  in  neighboring  organs.  A  middle-aged  woman  who  Avas 
admitted  to  the  Pennsylvania  Hospital  in  a  very  advanced  stage  of 
epithelioma  of  the  cervix  uteri  died  from  hemorrhage  from  the  rectum 
aud  uterus  in  eight  minutes.  At  the  autopsy  it  was  found  that  the  dis- 
ease had  almost  separated  the  cervix  from  the  body  of  the  uterus,  had 
involv^ed  the  cul-de-sac  of  Douglas,  and  had  eroded  a  large  opening  into 
the  rectum.  Numerous  ends  of  large  vessels  were  observed  which  had 
undergone  erosion. 

Carcinoma  of  distant  organs  does  not  seem  to  frequently  involve  the 
rectum  by  secondary  deposition.  "In  1 60  cases  of  gastric  cancer  exam- 
ined at  the  Pathological  Institution  in  Prague,  Dittrich  found  secondary 
caixxr  of  the  rectum  only  twice."  ^ 

In  these  cases  of  carminomatous  disease  originating  in  the  bowel  the 
neighboring  lymphatic  glands  are  indurated  and  enlarged,  and  secondary 
deposition  in  neighboring  and  distant  organs  is  the  rule. 

The  lower  portion  of  the  intestinal  tract  may  become  involved  in  dis- 
ease by  direct  extension  from  the  colon,  as  in  dysentery  following  enteritis 
or  entero-colitis.  Habersham  says  that  diarrhoea  arises  generally  from 
an  irritated  condition  of  the  large  intestine,  catarrhal  and  nuicous  diar- 
rhoea from  slight  inflammatory  disease  closely  allied  to  ordinary  coryza 
affecting  the  mucous  membrane  of  the  large  intestine.  "In  the  diarrhoea 
of  soldiers  the  lesions  of  the  large  intestine  have  been  either  those  of 
congestion  with  varying  degree  of  extravasation  or  of  ulceration  more  or 
less  extensive.  The  colon  in  the  former  cases  has  invariably  presented 
*  Leube,  Ziemssen's  Cyclopccd.,  vol.  vii.  p.  235. 


CANCER,   AND  MALIGNANT  STRICTURE  AND   ULCERATION.       905 

patches  of  intense  congestion,  and  in  numerous  instances  extravasation, 
the  amount  and  intensity  varying  in  dififerent  subjects,  in  a  few  the  whole 
mucous  surface  of  the  intestine  having  a  livid  red  color;  in  others  tracts 
of  more  or  less  intense  congestion  at  irregular  intervals,  as  in  the  small 
intestines,  would  be  noticed.  The  ileo-csecal  valve  almost  invariably 
presented  intense  congestion.  The  rectum  has  uniformly  presented 
intense  congestion,  with  more  or  less  fibrinous  exudation.  Frequently 
the  presence  of  fibrinous  exudation  was  a  question  of  doubt.''  ^  The 
entero-colitis  or  ordinary  summer  complaint  of  infants  not  infrequently 
causes  a  very  troublesome  form  of  proctitis.  Besides  the  ordinary  causes 
of  dysentery,  Feyrer^  states  that  it  is  caused  by  irritation  of  the  solar 
plexus  of  nerves,  also  by  the  inhalation  of  sewer  emanations  and  by  the 
ingestion  of  impure  water. 

"  In  dysentery  the  anus  becomes  bluish-red,  and  is  even  marked  with 
cracks  and  rents ;  it  is  painful  to  the  touch  and  tightly  contracted.  In 
the  later  stages  of  severe  cases  it  becomes  large  and  gaping ;  then  the 
stools  are  generally  discharged  unconsciously,  and  the  pain  is  slight,  par- 
alysis of  the  sphincter  ani  having  occurred.  These  symptoms  indicate 
generally  that  death  is  to  be  expected.  In  some  of  these  cases  the 
pathological  lesions  are  limited  to  the  rectum.  Dysentery  may  succeed 
typhoid  fever."  ^ 

"  Pigmentation  is  common  after  dysentery,  and  also  after  typhoid  fever 
when  dysentery  has  existed.  Pigment-deposits  are  encountered  in  the 
large  intestine  in  those  who  have  suffered  from  repeated  attacks  of  acute 
diarrhoea  or  from  protracted  flux.  They  may  be  seated  as  diffuse  patches 
on  the  general  surface  of  the  mucous  membrane  or  may  be  more  espe- 
cially localized  in  the  closed  glands.  The  diffuse  form  of  these  deposits 
is  more  frequently  encountered  in  the  large  than  in  the  small  intestine, 
and  is  apt  to  be  more  intense  in  the  former,  producing  darker  and  more 
extensive  discoloration ;  hence  the  ash-  and  slate-colored,  greenish,  and 
blackish  tracts  which  are  so  frequently  observed  in  the  caecum,  colon,  and 
rectum."'^  Follicular  ulceration  of  the  rectum  sometimes  follows  chronic 
dysentery  and  typhoid  fever.  Woodward  has  observed  that  a  catarrhal 
condition  of  the  rectum  commonly  occurs  in  typhoid  fever  cases.  Kefer- 
ring  to  typhoid  fever  lesions  of  the  large  intestine,  Rokitansky®  says : 
"  The  ulcerative  process  is  by  no  means  confined  to  the  small  intestine ; 
we  have  seen  the  mucous  membrane  of  the  large  intestine  riddled  with 
ulcers.  They  were  many  of  them  of  large  size,  and  had  clean-cut,  non- 
thickened  margins.  This  condition,  indicating  the  absence  of  reparative 
action,  is  not  nearly  so  frequent  as  that  of  thickening  and  induration, 
which  generally  took  place  to  some  extent  in  the  edges  of  the  ulcers. 
The  bottoms  of  the  ulcers  are  commonly  formed  by  the  submucous  tissue. 
Sometimes  the  muscular  fibres  are  completely  exposed :  this,  however,  is 
generally  the  result  of  secondary  advance  subsequent  to  the  reception  of 
the  morbid  action." 

John  Harley^  calls  attention  to  the  intestinal  lesions  of  scarlatina  as 
follows :  "  I  know  of  no  disease  in  which  the  morbid  effects  are  more 

*  Med.  and  Surg.  History  of  the  War  of  the  Rebellion,  vol.  ii.  p.  102. 

'  Times  and  Gazette,  1881,  p.  87.  ^  Heubner,  Ziemssen,  vol  i.  p.  552. 

*  Med.  and  Surg.  Hidory  of  War  of  Rebellion,  vol.  ii.  p.  308. 

^  Jones  and  Sieveking,  p.  590.  *  Med.-Chir  Trans.,  vol.  iv.  p.  102^ 


906  DISEASES  OF  THE  RECTUM  AND  ANUS. 

uniform.  Scarktiua  is  essentially  a  disease  of  the  lymphatic  system.  It 
is  attended  with  inflammatory  action  of  this  system  of  glands,  in  which 
are  included  the  agminated  glands  of  the  intestine.  In  28  cases  exam- 
ined, 8  had  the  solitary  glands  of  the  large  intestine  enlarged  and 
inflamed ;  in  1  there  was  acute  desquamation  of  the  mucous  membrane 
of  nearly  the  whole  of  the  large  intestine.  In  about  half  the  cases  the 
large  intestine  was  found  healthy.'^ 

The  rectum  and  anus  are  frequently  subject  to  attacks,  by  contiguity, 
from  diseases  in  neighboring  organs.  The  most  frequent  of  these  is 
doubtless  that  form  of  iscliio-rectal  abscess  which  invades  the  bowel, 
causing  fistula  in  ano.  Various  neoplasms  having  their  seat  in  the 
tissues  or  organs  near  the  bowel  may  obstruct  it  by  simple  mechanical 
pressure,  or  may  cause  inflammation,  infiltration,  and  ulcerative  erosion. 
Mechanical  encroachment  by  the  pressure  of  a  foreign  body  in  the  vagina 
may  cause  grave  interference  with  the  normal  functions  of  the  lower 
bowel.  At  the  out-patient  department  of  the  Pennsylvania  Hospital 
in  1880,  Arthur  V.  IMeigs,  assisted  by  Wetherill,  removed  a  large, 
hollow,  glass  ball-pessary  from  the  upper  end  of  the  vagina  of  an 
aged  woman,  who  declared  the  pessary  had  been  so  placed  by  a  phy- 
sician sixteen  years  before,  and  had  remained  ever  since,  despite  her 
repeated  eiforts  to  remove  it  with  an  ordinary  table-fork.  Upon  its 
exti-action,  which  was  accomplished  with  difliculty,  a  small  portion  of 
its  surface  was  found  covered  with  scratches.  Its  presence  had  caused 
constipation,  impaction  of  feces,  and  atony  of  the  rectum. 

Interference  with  the  rectal  functions  often  follows  tedious  cases  of 
labor  where  the  child's  head  remains  long  in  the  perineum. 


The  Effect  of  Abnormal  Conditions  of  the  Spinal  Cord  and 
its  Membranes  upon  the  Rectum  and  Anus. 

"  In  diseases  of  the  spinal  cord  and  its  envelopes  there  is  a  great  tend- 
ency to  constipation,  owing  to  impairment  of  the  secretion  of  the  intes- 
tinal juices.  The  intestinal  movements  are  usually  much  aflected,  either 
in  the  way  of  increase  or  diminution,  in  the  former  of  which  the  symp- 
tom is  a  frequent,  watery,  slimy  diarrhoea ;  as  a  less  common  condition 
it  is  even  capable  of  being  produced  reflexly.  Thus  in  a  patient  witli 
chronic  myelitis  I  observed  the  regular  evacuation  of  a  mucous  fluid 
mass  from  the  intestine  as  often  as  his  bed-sores  were  cleansed  ;  and  the 
like  has  been  seen  in  dogs  after  division  of  the  lumbar  cord.  Much 
more  commonly  there  is  habitual,  even  excessively  obstinate,  constipa- 
tion, of  which  almost  all  chronic  spinal  patients  complain.  The  stool 
is  slowly  discharged,  dry  and  hard,  and  the  evacuation  occurs  only  at 
considerable  intervals  and  after  the  api)lication  of  energetic  remedies. 
Several  causes  doubtless  contribute  to  this :  diminution  of  intestinal 
secretion  and  peristaltic  contraction,  and  probably  also  weakness  of  tlie 
abdominal  muscles  of  compression,  which  is  often  present.  If  there  is 
an  extreme  degree  of  weakness,  meteorism  and  accumulation  of  feces 
are  other  consequences.  We  do  not  know  exactly  from  what  portions  of 
the  cord  these  disturbances  proceed."  ^ 

*  Erb,  ZiemaaaCi  Eneyc,  xiii.  p.  138. 
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"  There  are  also  in  many  diseases  of  the  cord  disturbances  of  evacuation 
caused  by  paresis  or  paralysis  of  the  sphincter  ani.  In  mild  cases  simple 
difficulty  in  retaining  stool  for  any  length  of  time  exists.  There  may 
be  also  great  disturbance  of  sensibility,  so  that  the  patient  does  not  feel 
the  call,  and  even  if  he  possess  some  voluntary  control^  he  is  surprised 
by  the  discharge,  of  which  he  feels  nothing."  ^ 

The  sphincter  ani  is  affected  in  cases  of  myelitis,  the  usual  symptoms 
being  those  of  paralysis ;  the  sam«  is  true  in  softening  of  the  cord  or 
myelo-malacia,  and  there  is  also  diminished  reflex  excitability  of  the 
anus. 

Paralysis  of  the  bladder  and  rectum  is  often  delayed  in  cases  of  slow 
compression  of  the  cord ;  but  if  the  compression  exists  to  any  consider- 
able extent,  involuntary  discharges  of  urine  and  feces  will  be  sure  to 
occur.  A  pressure-myelitis  of  the  lumbar  portion  of  the  cord  causes 
paralysis  of  the  bowel,  and  in  the  later  stage  of  some  cases  of  bulbar 
paralysis  it  also  occurs. 

Early  in  the  course  of  spinal  meningitis  there  exists  a  spasmodic  con- 
dition of  the  sphincters :  these  muscles  are  also  paralyzed  in  spinal  and 
in  meningeal  hemorrhage,  and  from  the  pressure  of  tumors  upon  the 
cord  giving  rise  to  paraplegia.  "  In  acute  ascending  paralysis  the  bladder 
and  rectum  are  generally  quite  undisturbed  in  their  functions.  In  hemi- 
plegia and  in  hemi-paraplegia  specialis  disturbances  in  the  evacuation  of 
the  bladder  and  bowels  are  almost  always  present,  and  in  the  acute  trau- 
matic cases  it  is  especially  common  to  find  severe  paralytic  symptoms  at 
the  beginning  of  the  attack  (complete  retention  or  complete  incontinence, 
involuntary  stools,  etc.),  which,  however,  generally  soon  recede  and  give 
place  to  lighter,  more  permanent  trouble,  as  weakness  of  the  sphincters. 
Sometimes  these  disturbances  are  very  significant."^ 

The  following  is  an  extract  from  Gower^s  Diagnosis  and  Diseases  of 
the  Spinal  Cord:^  "The  spinal  cord  possesses  centres,  situated  in  the 
lumbar  enlargement,  which  preside  over  the  action  of  the  bladder  and 
rectum.  They  are  probably  complex  reflex  centres  :  that  for  the  sphinc- 
ter ani  is  the  more  simple But  if  the  volitional  path  in  the  cord  is 

damaged  above  the  lumbar  centres,  the  will  can  no  longer  influence  the 
reflex  processes :  as  soon  as  the  feces  irritate  the  rectum  they  are  expelled 

by  the  reflex  mechanism If  the  damage  to  the  cord  involves  also 

the  sensory  tract,  the  patient  is  unconscious  of  this  process ;  if  the  sensory 
tract  is  unaffected,  the  patient  is  aware  of  the  action  of  the  bladder  or 
bow^el,  but  cannot  control  it.  It  is  often  said  that  there  is  permanent 
relaxation  of  the  sphincters,  but  this  is  true  only  when  the  lumbar  cen- 
tres are  inactive  or  destroyed.  In  this  condition  evacuation  occurs  as 
soon  as  feces  or  urine  enter ;  the  urine  escapes  continuously  instead  of 

b<;ing  expelled  at  intervals We  may,  however,  distinguish  between 

the  two  states  of  the  rectum  by  the  introduction  of  the  finger :  if  the 
lumbar  centre  is  inactive,  there  is  a  momentary  contraction  due  to  local 
stimulation  of  the  sphincter,  and  then  permanent  relaxation.  If,  how- 
ever, the  reflex  centre  and  motor  nerves  from  it  are  intact,  the  introduction 
of  the  finger  is  followed  first  by  relaxation,  and  then  by  gentle,  firm,  tonic 
contraction." 

1  Erb,  loc.  eiL,  p.  139.  ^  Ibid.,  he.  ciL,  p.  740. 

3  London,  1880,  p.  37. 
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Morton  has  at  this  time  in  his  wards  at  the  Pennsylvania  Hospital  two 
cases  of  rectal  paresis  following  fracture  of  the  vertebrae.  The  first,  a  lad 
aged  nineteen  years,  while  crossing  the  Atlantic  was  struck  during  a  gale 
by  a  spar  upon  the  back  about  the  region  of  the  lower  dorsal  vertebrae. 
From  the  deformity  and  from  other  symptoms  there  was  undoubtedly  a 
fracture  destructive  to  the  normal  functions  of  the  cord.  Upon  the  arrival 
of  the  steamer,  some  ten  days  after  the  accident,  the  lad  was  brought  to 
the  hospital,  where  he  has  remained  for  the  past  eighteen  months.  Total 
palsy  of  sensation  and  motion  has  continued  from  the  time  of  the  accident 
to  the  present  day,  and  extends  from  the  navel  downward :  the  sphincter 
ani  is  constantly  but  feebly  contracted ;  the  finger,  when  pressed  into  the 
anus,  encountei*s  slight  resistance,  which  continues  during  and  after  the 
simple  passage  of  the  finger ;  very  slight  pressure,  however,  against  the 
sphincter  causes  a  very  marked  relaxation,  which  continues  so  long  as 
this  is  kept  up.  With  the  removal  of  the  finger  the  sphincter  slowly 
and  fairly  contracts.  The  second  case  is  also  one  of  vertebral  fracture 
which  has  been  in  the  hospital  about  ten  months.  In  this  instance  the 
sphincter  is  always  found  contracted,  but  it  readily  yields  under  finger 
pressure,  and  contracts  quickly  and  regularly  in  the  absence  of  this  pres- 
sure. Constipation  and  rectal  impaction  readily  occur,  and  the  bowel 
requires  to  be  regularly  em})tied.  In  another  case,  at  the  Episcopal 
Hospital,  under  the  care  of  W.  B.  Hopkins,  there  is  fracture  of  the 
spine,  with  total  palsy  below  the  seat  of  injury.  The  margins  of  the 
anus  were  found  in  apposition,  but  in  no  firm  contraction :  mere  contact 
of  the  finger  appeared  to  have  little  or  no  effect,  but  slight  pressure  upon 
the  sphincter  caused  a  contraction,  and  very  moderate  pressure  upon  the 
anus  after  the  introduction  of  the  finger  })roduced  excessive  dilatation. 
The  action  of  the  sphincter  was  in  all  respects  very  tardy. 

Two  recent  cases  (August,  1883)  of  fracture  of  the  dorsal  vertebrae 
have  been  admitted  into  the  Pennsylvania  Hospital.  One,  a  lad  aged 
ten  years,  was  struck  by  a  bale  of  cotton  which  fell  upon  him ;  the  other, 
a  man  aged  thirty  years,  fell  from  a  second-story  window.  In  both  cases 
total  palsy  occurred  at  once  upon  the  receipt  of  injury,  and  in  each  the 
same  conditions  of  the  anus  have  obtained  as  before  described. 

In  the  convulsive  attacks  incident  to  epilepsy  the  sphincters  of  the 
bowel  and  urinary  bladder  are  relaxed  and  the  discharges  are  involun- 
tary; probably,  also,  one  of  the  first  symptoms  indicative  of  tumor  of 
the  base  of  the  brain  is  recognized  in  involuntary  rectal  evacuations. 
Rectal  incontinence  may  be  also  due  to  tabes,  while  atony  and  constipa- 
tion are  sometimes  noticed  as  a  result  of  excessive  intellectual  exertion 
(DaCosta).  The  same  may  be  said  of  chronic  lesions  of  the  brain  and 
spinal  cord.  Paresis  of  the  rectum  has  been  noticed  as  a  result  of  chronic 
congestions  of  the  heart  and  in  hej)atic  disease.  Allingham  has  observ^ed 
failing  nerve-power  as  a  cause  of  rectiil  atony  :  the  latter,  with  constipa- 
tion, is  one  of  the  commonest  troubles  attendant  upon  melancholia  and 
the  chronic  forms  of  insanity.  Scelcy  of  Ovid,  New  York,  related  to 
Morton  a  case  of  paraplegia  with  rectal  paresis  and  dysenteric  symptoms 
from  malarial  ])oisoning  in  a  marriitKl  lady  aged  thirty  years.  An  exam- 
ination revealed  an  immense  rectal  impaction.  A  free  administration  of 
quiuia  was  followed  by  complete  recovery  in  a  few  weeks. 
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Spasm  or  Spasmodic  Contraction  of  the  Rectum  and  Anus. 

Apart  from  those  cases  in  which  spasm  is  induced  by  the  irritating  stools 
of  diarrhoea  and  dysentery,  or  by  local  ulcerations,  fissures  of  the  anus, 
and  intestinal  worms,  there  are  those  in  which  painful  spasm  occurs,  due 
to  the  presence  of  a  vesical  calculus :  it  is  also  caused  by  urethral  stric- 
ture, impaction  of  feces,  irritations  and  inflammations  involving  the 
bladder  or  the  adjacent  organs.  Spasm  is  also  seen  in  nervous  females, 
without  constipation ;  also  in  the  varied  irritations  of  the  female  genito- 
urinary apparatus.  In  cases  where  s})asm  is  due  to  rectal  impaction 
retraction  of  the  anus  is  frequently  seen. 


Pruritus  Ani. 

This  most  painful,  distressing,  and  obstinate  affection  belongs  to  the 
class  of  neuroses,  and  is  simply  functional  in  character,  without  the  least 
structural  change  in  the  skin  or  mucous  membrane  of  the  anus  or  rectum  : 
the  itching  may  be  confined  to  the  former  or  it  may  extend  into  the  latter. 
It  may  be  brought  about  by  a  constipated  state  of  the  bowels,  but  it  is 
more  often  due  to  derangements  of  the  digestive  apparatus. 

Sufferers  from  pruritus  ani  are  generally  dyspeptics,  although  the 
malady  is  observed  in  persons  who  are  otherwise  in  most  robust  health. 
Overwork,  mental  and  physical  exhaustion,  have  been  charged  with  pro- 
ducing pruritus,  and  in  some  instances  spinal  irritation  seems  to  have 
been  unquestionably  the  exciting  cause  :  now  and  again,  pruritus  ani  has 
been  produced  by  the  pregnant  condition,  and  in  some  cases  this  malady 
has  persisted  during  the  entire  period  of  utero-gestation.  Intestinal 
worms,  uterine  maladies,  rheumatism,  and  especially  gout,  have  unques- 
tionably been  exciting  causes.  Some  years  since  a  gentleman  having  the 
most  intense  pruritus,  which  defied  all  treatment,  was  suddenly  relieved 
of  all  former  distressing  symptoms  by  the  passage  of  a  small  vesical  cal- 
culus, the  presence  of  Avhich  had  never  been  suspected,  as  no  vesical 
symptoms  had  at  any  time  existed.  Some  of  the  most  aggravated 
instances  of  anal  pruritus  are  found  in  those  far  advanced  in  diabetes 
mellitus.  The  nerves  of  the  lumbar  plexus  in  rare  instances  have  suf- 
fered from  compression,  more  or  less  severe,  from  fecal  accumulations ; 
in  one  case  of  spinal  curvature  detailed  by  Portal  ^  the  rectum  at  its 
upper  part  was  so  narrowed  by  the  encroachment  of  the  false  ribs  that 
(jxcessive  fecal  accumulation  occurred  which  gave  rise  to  remote  pain  iu 
the  great  toe. 


to' 


Neuralgia  of  the  Rectum. 

It  seems  to  be  unquestionable  that  there  are  instances  of  pure  neuralgia  of 
the  rectum,  for  in  such  cases  the  most  carefully  conducted  explorations  have 
failed  in  demonstrating  any  evidences  of  disease.  The  pain  is  doubtless 
reflex,  due  to  depressing  causes,  to  atmospheric  conditions,  or  to  exposure 
to  cold  and  wet.    Neuralgia  of  the  rectum  has  also  been  noticed  in  malarial 

*  Cours  d' Anatomie  medicale,  tome  iv.  p.  276, 
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poisoning,  and  especially  in  those  who  have  long  been  victims  of  intermiltent 
fever.  Neuralgia  in  this  region  of  the  body  is  also  due  to  general  causes, 
as  witnessed  in  cases  of  rheumatism  and  of  the  gouty  diathesis.  Patients 
now  and  again  complain  of  "  violent  and  painful  pressure  in  the  rectum, 
conjoined  with  active  pains  in  the  perineum  and  anus  and  in  the  sexual 
parts  :  these  symptoms  probably  have  a  neuralgic  character."  ^  In  many 
nervous  disorders,  but  especially  in  spinal  irritations  or  inflammation, 
the  rectum  is  invaded  by  pains  of  a  neuralgic  nature  more  or  less  severie, 
which  are  undoubtedly  only  functional  in  character.  But  12  cases  of 
neuralgia  were  observed  out  of  4000  cases  of  rectal  disease.  Anstie^ 
says :  ''  It  needs  some  very  powerful  irritant  to  set  up  neuralgia  in  any 
portion  of  the  alimentary  canal :  ....  this  condition  has  been  described 
by  Ashton In  one  case  the  patient  complained  of  acute,  parox- 
ysmal, cutting  pain  extending  about  an  inch  within  the  rectum 

The  cause  of  this  attack  was  his  getting  chilled  from  sitting  in  his  wet 
clothes."  Curling  says  that  constantly  directing  the  mind  to  this  part 
of  the  body  will  excite  congestion  and  disease,  possibly  by  producing 
abnormal  sensations,  itching,  and  superficial  inflammation. 

"In  patients  with  piles  hypersemia  of  the  spinal  cord  may  become 
habitual,  returning  regularly  and  frequently,  and  this  may  lead  by 
degrees  to  severer  disturbance  by  the  development  of  chronic  inflamma- 
tion and  proliferation."^  Among  some  of  the  reflex  troubles  arising 
from  rectal  disease  are — sterility  in  women,  simulation  of  uterine  disease, 
pruritus  ani,  pseudo-sciatica,  pains  in  the  legs  and  feet,  and  impairment 
of  co-ordination  in  the  muscles  of  defecation.  There  is  a  case  reported* 
of  a  curious  pain  in  the  sole  of  a  foot  caused  by  rectal  disease ;  and 
another*  in  which  irritation  of  the  eyes  was  caused  by  hemorrhoids. 

There  are  some  cases  occasionally  met  with  of  so-called  irritable  rectum. 
Now,  a  rectum  may  be  irritable  because  irritated,  but  in  some  of  these 
instances  there  is  no  apparent  cause.  There  occur  frequent,  small  stools 
expelled  with  force,  but  without  pain  :  there  must  be  abnormal  peristaltic 
action  to  cause  this  condition. 


The  Effects  of  Cholera  and  of  Certain  Poisons  and  Remedies 

upon  the  Rectum. 

After  death  from  cholera  there  is  found  congestion  and  a  swollen  state 
of  the  mucous  membrane  of  the  rectum  :  in  some  cases  the  epithelium  of 
the  entire  alimentary  canal  is  almost  absent.  In  slow  poisoning  by  arsenic 
the  bowels  show  ulceration,  but  more  particularly  the  rectum.  After  phos- 
phorus-poisoning the  large  intestine  has  been  found  inflamed  and  contracted 
to  the  calibre  of  a  quill.  Among  the  effects  of  copper  have  been  seen  ulcer- 
ation and  a  peculiar  green  staining  of  the  rectum ;  of  lead,  no  marked 
change  of  the  mucous  membrane  except,  in  some  instances,  hardening,  but 
the  muscularis  was  in  an  advanced  state  of  hardening  and  contraction. 
The  action  of  croton  oil  is  to  render  the  mucosa  very  soft  and  friable. 
Extensive  destruction  of  the  mucous  membrane  of  the  rectum  has  resulted 

^  Erb,  ZiemsKen's  Oydon.,  vol.  xiii.  p.  139.  '  Neuralgia  and  its  Counterfeits,  p.  130. 

'  Ziemsaen^H  Cyclop.,  vol.  xiii.  p.  138.         ^  Med.  Times  arul  Gazette,  1868,  vol.  ii.  p.  175. 
•  Ckwper,  Lancet,  1862,  i.  p.  625. 
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from  poisoning  by  bichromate  of  potassium.  The  mineral  acids  and  the 
caustic  alkalies,  when  not  immediately  fatal,  cause  corrosive  ulceration  of 
the  rectum  ;  the  soluble  salts  of  zinc,  tin,  bismuth,  and  antimony  produce 
a  like  effect.  Corrosive  sublimate  in  its  action  upon  the  large  intestine 
produces  a  dysenteric  condition ;  similar  in  their  effects  are  colocynth, 
jalap,  elaterium,  and  cantharides.  Strychnia  causes  a  deep  violet  con- 
gestion ;  alcohol,  congestion  and  thickening ;  and  tobacco,  redness  of  the 
mucous  membrane  with  great  engorgement  of  the  vessels  of  the  rectum. 
One  of  the  results  of  the  long-continued  abuse  of  morphia  is  a  catarrhal 
condition  of  the  large  intestine,  accompanied  with  exfoliation  of  the  intes- 
tinal epithelium.  Some  persons  are  very  susceptible  to  the  action  of  jabo- 
randi,  and  in  such  its  exhibition  is  followed  by  hypersesthesia  and  dull 
pain  in  the  rectum  and  the  urethra. 

It  is  interesting  to  note  that  an  abnormal  condition  in  the  rectum  may 
cause  extensive  disease  in  a  remote  organ ;  thus,  a  stricture  of  the  rectum 
may  cause  abscess  in  the  liver.  Wilkes^  exhibited  at  the  Pathological 
Society  a  specimen  in  which  an  abscess,  a  diffuse,  purulent  infiltration  of 
the  liver,  and  a  gall-bladder  filled  with  purulent  bile  were  distinctly  trace- 
able to  the  suppuration  arising  from  an  ulcerating  stricture  of  the  rectum 
consisting  of  dense  fibrous  tissue  situated  about  four  inches  from  the  anus 
of  a  man  aged  thirty-seven  years.  "Any  form  of  suppurative  intestinal 
disease  seems  capable  of  producing  hepatic  abscesses  of  a  metastatic  or 
pysemic  character.''^  It  has  not  been  found,  however,  that  tubercular 
ulceration  of  the  intestines  has  ever  given  rise  to  hepatic  abscess. 

Examinations  and  explorations  of  the  abdominal  viscera  by  the  hand 
introduced  into  the  rectum,  having  for  their  object  the  detection  of  tumors 
or  morbid  growths,  are  procedures  which  have  fallen  into  merited  disre- 
pute, and  are  mentioned  here  in  condemnation.  However,  some  years 
since,  Morton,  in  consultation  with  (J.  Forsythe)  Meigs,  satisfactorily 
demonstrated  the  absence  of  a  suspected  renal  calculus  by  this  method. 

The  distension  of  the  rectum  with  water,  either  free  or  contained  in  a 
rubber  bag,  in  order  to  facilitate  operations  upon  the  pelvic  viscera,  has 
been  lately  brought  into  notice  by  Garson  at  a  meeting  of  the  British 
Medical  Association.  The  most  significant  point  brought  out  at  the 
meeting  was  that  the  water-distended  rectum  displaced  the  distended 
urinary  bladder  upward  and  forward  until  it  occupied  a  position  quite 
outside  of  the  pelvic  cavity,  carrying  along  with  it  the  peritoneum  both 
in  front  and  behind.  By  this  method  of  distension  it  was  found  possi- 
ble so  to  raise  the  peritoneum  in  front  of  the  bladder  as  to  leave  a  clear 
working  space  of  four  centimeters  between  the  upper  border  of  the  sym- 
physis pubis  and  the  edge  of  the  peritoneum :  this  may  prove  useful  in 
suprapubic  lithotomy,  as  well  as  in  operations  upon  the  uterus  and  its 
appendages  during  laparotomy. 


RfeUMlS  OF  THE  THERAPEUTICAL  AND  SURGICAL  TREATMENT. 

Fissure  of  the  Anus,  in  its  true  sense,  is  not  to  be  confounded  with 
ulcerations  either  slight  and  superficial  in  extent,  or  with  more  grave 
ulcerations  involving  not  only  the  anus,  but  the  mucous  membrane  of  the 

^  Soc.  Tram.,  vol.  ii.  » Parley,  On  the  Liver,  1883,  p.  536 
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rectum  also.  The  true  fissure  is  a  mere  linear  crack  or  abrasion  or  super- 
ficial ulceration.  The  pain  accompanying  tliis  condition  is  out  of  propor- 
tion to  the  length  and  depth  of  the  fissure,  varying  from  sliglit  uneasiness 
to  as  severe  suffering  as  tiiat  caused  by  a  deep  and  extensive  ulceration. 

The  treatment  to  be  adopted  in  sucli  cases  is  first  to  regulate  the  bowels 
and  to  insist  upon  a  scrupulous  cleansing  of  the  part  after  each  evacua- 
tion. Much  sitting  is  to  be  avoided  and  a  sedentary  mode  of  life  is  to 
be  discouraged.  Sometimes  a  few  light  topical  applications  of  the  solid 
nitrate  of  silver  will  bring  about  a  cure,  or  a  lotion  of  the  same  of  the 
strength  of  from  two  to  ten  grains  to  the  ounce  of  water  should  be  applied 
with  a  camel's-hair  brush  every  other  morning.  The  ointment  of  the 
oxide  of  zinc,  combined  with  any  of  the  local  anaesthetics,  will  be  found 
useful.  As  a  dernier  ressort  in  obstinate  cases  an  incision  should  be 
made  through  the  fissure,  together  with  a  thorough  dilatation  of  the  anal 
sphincter. 

Ulcer  of  the  REcnrM,  or  the  Graver  Form  of  Fissure  of  the 
Anus. — In  the  milder  forms  of  this  very  common  and  painful  affection 
the  treatment  consists  in  thorough  cleanliness  of  the  part ;  the  ulcerated 
surface  may  be  cauterized  with  nitrate  of  silver,  and  subsequently  the 
application  of  the  red  precipitate  ointment  or  the  lotio  nigra.  Should 
a  vaginal  discharge  exist,  treatment  should  be  instituted  with  a  view  to 
its  arrest,  as  the  irritating  fluid  coming  in  contact  with  the  ulcer  would 
prevent  its  healing.  The  treatment  of  that  variety  of  ulceration  wdiere 
the  disease  is  situated  partly  without  the  anus  and  partly  w^ithin  the  rec- 
tum, besides  the  use  of  the  means  enumerated  above,  embraces  the  daily 
introduction  of  a  full-sized  bougie  made  of  wax  or  of  yellow  soap.  Henry 
Ilartshorne  says :  "  Experience  leads  me  to  have  especial  confidence  in 
collodion,  to  which  one-fiftieth  of  glycerin  has  been  added  to  lessen  its 
constricting  effect.'^  Glycerite  of  tannin  and  tinct.  benzoin,  comp.  have 
been  useful.  J.  C.  Peters^  recommends  the  use  of  iodoform  suppositories. 
Tarnier^  dusts  the  part  with  the  same  drug  in  fine  powder.  Orequy^  has 
had  success  with  a  dressing  of  charpie  saturated  in  a  solution  of  liydrate 
of  chloral.  For  the  more  extensive  and  obstinate  forms  of  ulceration  the 
three  methods  of  treatment  mainly  relied  on  are — by  cauterization,  by 
dilatation,  and  by  incision.  The  caustics  usually  relied  upon  are  the 
fuming  nitric  acid  and  the  acid  nitmte  of  mercury,  one  application  of 
either  of  these  often  exciting  healthy  granulation.  This  application  is 
to  be  followed  by  the  use  of  an  ointment  consisting  of  thirty  grains  of 
calomel  and  three  grains  of  morphia  to  one  ounce  of  lard.  If  there 
is  much  spasm  of  the  sphincters,  extract  of  belladonna  may  l>e  added.* 
During  this  treatment  the  bowels  should  be  kept  rather  loose  by  the  use 
of  compound  licorice  powder,  and  if  much  pain  is  experienced  an  opium 
suppository  should  be  used.  Dilatation,  first  practised  by  R^caraier,  con- 
sists of  the  introduction  of  the  thumbs  of  the  opei-ator  into  the  rectum, 
placing  them  back  to  back,  and  then  forcibly  separating  them  from  each 
other  until  the  sides  of  the  bowel  can  be  stretched  out  as  far  as  the  tuber- 
osities of  the  ischia.  On  account  of  the  fact  that  both  cauterization  and 
dilatation  are  not  infrequently  followed  by  relapse,  the  method  of  opera- 
tion which  includes  both  incision  and  dilatation  can  usually  be  relied 

'  Philadn.  Med.  Timen,  Nov.  8,  1879.  *  Bull.  g6n.  de  Thirap.,  Sept.  30,  1875. 

•Ashton,  On  (he  Rectum,  p.  157.  *  Agnew's  Surgery,  vol.  i.  p.  418. 
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upon.  The  bowels  should  be  thoroughly  emptied  by  a  laxative,  and  an 
enema  should  be  given  three  hours  before  the  operation. 

After  full  anaesthesia  the  ulcer  may  be  readily  exposed.  The  left  index 
finger  of  the  operator  is  then  carried  into  the  rectum,  and  a  sharp-pointed 
curved  bistoury  is  entered,  three-quarters  of  an  inch  or  more  from  the 
side  of  the  anus,  to  the  depth  of  an  inch  or  less,  and  carried  on  toward 
the  bowel  until  the  point  is  felt  by  the  finger  within,  when  it  is  made  to 
puncture  the  nuicous  membrane,  and  then  to  cut  out  to  the  surface.  In 
some  cases  of  deep  fissure,  before  dividing  the  sphincter  the  ulcer  may  be 
scraped  freely  or  the  entire  ulcer  may  be  removed.  The  anus  should  now 
be  well  dilated  with  the  fingers,  after  which  an  opium  suppository  should 
be  introduced  ahd  a  fragment  of  lint  or  linen  well  oiled  be  placed  in  the 
wound.  The  subsequent  treatment  consists  in  keeping  the  patient  in  a 
recumbent  position  and  confining  the  bowels  with  opium.  After  three  or 
four  days  a  laxative  may  be  given.  No  dressing  is  necessary  save  atten- 
tion to  cleanliness. 

The  subcutaneous  division  of  the  sphincter  has  been  proposed,  but  is 
objected  to  on  account  of  the  liability  of  the  extravasated  blood  retained 
in  the  very  loose  cellular  tissue  of  the  part  to  form  abscess.  In  one  case 
which  Morton  operated  upon  in  this  manner  many  years  ago  a  large 
abscess  formed  very  rapidly,  with  serious  constitutional  symptoms,  which 
were  relieved  only  after  the  freest  opening  and  division  of  the  sphincter. 

Should  any  polypi  be  found,  their  removal  by  ligation  or  by  the  knife 
is  an  essential  element  of  success  in  i\\Q;  operation ;  retention  of  urine  is 
not  infrequent  after  operations  upon  fissure.  When  fissure  or  ulceration 
makes  its  appearance  in  a  syphilitic  subject,  it  will  usually  disappear 
under  appropriate  constitutional  treatment. 

Tuberculous  Ulcer  of  the  Anus  is  best  treated  by  the  topical  use 
of  a  weak  solution  of  chloral  hydrate. 

Chronic  Ulcer  of  the  Rectum. — In  this  condition  the  treatment 
should  include  the  use  of  anodyne  and  astringent  lotions,  suppositories  or 
enemata,  and  the  internal  administration  of  Ward's  paste — i.  e.  confection 
of  black  pepper. 

Rodent  Ulcer  of  Rectum. — In  this  rather  rare,  exceeding  painful, 
and  generally  incurable  malady  the  patient  sometimes  dies  merely  from 
the  exhaustion  of  pain.  Another  mode  of  death  is  by  diarrhoea;  another 
by  hemorrhage.  To  quote  Allingham  :  ^  "  I  have  really  nothing  to  offer 
as  regards  treatment ;  all  the  various  sedatives  will  be  required  in  their 
turn,  and  in  the  earlier  stage  I  should  recommend  excision — not  that  I 
have  much  hope  that  you  will  eradicate  the  malady,  but  you  will  remove 
the  pain,  and  for  some  time  the  sufferer  will  be  comparatively  comfortable. 
I  think  also  the  application  of  fuming  nitric  acid  should  be  tried  with  the 
same  object ;  one  of  my  patients  was  fairly  easy  for  three  months  after  I 
had  destroyed  the  ulcer  with  the  acid.''  Morton  accomplished  the  per- 
manent healing  of  an  undoubted  rodent  ulcer  of  the  rectum  by  the  com- 
plete divulsion  of  all  the  involved  tissues. 

Cancer  of  the  Rectum. — The  medical  treatment  of  this  affection  is 
necessarily  restricted  to  efforts  to  alleviate  suffering  and  to  obtain  sleep — 
anodynes  in  the  form  of  suppositories  of  pil.  saponis  comp.  or  of  mor- 
phine mixed  with  ext.  hyoscyamus  in  the  proportion  of  a  half  grain  of  the 
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salt  to  ten  grains  of  the  extract.  Enemata  of  warm  water  are  useful. 
D'Arpene  of  Elba  has  suggested  enemata  of  gastric  juice.  The  ])rofuse 
discharge  of  sanious  pus  must  be  met  by  weak  injection  of  sulphate  of 
copper  and  opium  or  a  very  dilute  solution  of  chloride  of  zinc.  Now, 
as  to  the  use  of  bougies  in  these  cases,  it  may  be  laid  down  as  a  general  rule 
that  their  employment  may  be  mischievous,  yet  in  certain  cases  justifiable 
— indeed,  absolutely  necessary.  When  the  disease  is  met  with  in  its  early 
stage,  has  not  ulcerated,  is  within  reach  of  the  linger,  and  is  producing 
much  contraction  of  the  calibre  of  the  gut,  a  gum-elastic  bougie,  thor- 
oughly lubricated,  may  be  introduced  through  the  contraction.  In  case 
this  produces  much  suffering,  the  attempt  must  be  abandoned ;  if  not, 
once  or  twice  a  week  is  often  enough.  Where  no  extensive  ulceration 
exists  the  patient  can  be  much  helped  by  this  procedure.  F.  N.  Otis^ 
has  reported  a  case  of  malignant  stricture  in  which  he  completely  divided 
the  recto-vaginal  septum,  sphincter  ani,  and  perineum  with  great  tempo- 
rary relief  to  his  patient.  When  large  portions  of  a  malignant  mass  pro- 
trude from  the  anus,  they  may  be  removed  by  the  application  of  a  paste 
of  arsenite  of  copper  or  by  the  elastic  ligature,  the  destruction  being  safe 
and  rapid.  The  injection  of  acetic  acid  into  these  growths  has  been  prac- 
tised, but  is  useless  and  harmful. 

As  to  operative  procedure,  when  the  morbid  growth  is  an  epithelioma 
situated  within  a  short  distance  of  the  anal  opening  an  excision  is  not 
only  justifiable,  but  may  be  recommended.  The  results  show  that  its 
removal  from  this  situation  is  as  frequently  successful  as  is  its  removal 
from  the  lip.  M^hen  a  cancer  completely  fills  the  lumen  of  the  gut  and 
plugs  it  so  that  the  act  of  defecation  becomes  impossible,  excision  of  the 
rectum  and  the  establishment  of  an  artificial  anus  are  the  two  operative 
procedures  open  to  the  choice  of  the  surgeon.  A  decided  reaction  of 
opinion  has  lately  taken  place  among  members  of  the  profession  relative 
to  the  latter  of  these;  the  few  surgeons  who  did  practise  excision  of  the 
rectum  in  cases  of  cancer  were  looked  upon  as  being  rather  unscientific 
and  unsurgical.  Billroth  has  excised  the  rectum  16  times,  with  4  fatal 
cases ;  Dieffenbach  performed  it  30  times ;  Lisfranc  had  recourse  to  this 
operation  as  early  as  1826 ;  while  the  operation  has  been  performed  very 
frequently  in  this  country,  and  with  success. 

Morton  says :  "  In  the  spring  of  1882,  I  was  consulted  in  the  case  of  a 
lady  aged  fifty-six  who  had  suffered  for  two  years  from  what  were  sup- 
posed to  be  internal  hemorrhoids.  An  examination  revealed  the  exist- 
ence of  a  large  scirrhous  mass  encircling  about  two-thirds  of  the  gut,  on 
the  anterior  part  especially,  and  extending  upward  three  inches.  The 
patient  was  worn  down  by  long  suffering,  but  was  otherwise  in  fair  con- 
dition of  health.  With  the  assistance  of  Gross  and  Agnew,  I  excised  the 
mass,  which  included  the  entire  lower  part  of  the  rectum.  The  wound 
healed  kindly,  without  an  untoward  symptom,  and  the  patient  was  very 
soon  enabled  to  leave  her  home  for  the  seaside,  where  she  passed  the 
summer.  The  disease,  however,  resumed,  but  without  any  of  the  severe 
pains  which  she  had  had  prior  to  the  operation.  Death  occurred  from 
gradual  exhaustion  seven  months  afterward.'* 

He  also  relates  the  following  case  of  excision  of  the  rectum :  The 
]»atient,  a  female  aged  thirty-five  years,  first  noticed  some  rectal  irrita- 

>  Arch.  ain.  Surg,,  1877. 
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tion  about  four  years  ago.  This  was  followed  by  distressing  pain  dur- 
ing defecation  and  by  hemorrhages;  finally  a  tumor,  which  was  described 
by  her  medical  attendant  as  being  like  an  opened  umbrella,  protruded, 
partly  at  first,  then  fully,  through  the  anus.  The  growth  seemed  to  be 
spongy  in  cliaracter,  and  was  very  vascular.  It  was  removed  by  carry- 
ing a  double-tlireaded  needle  through  the  mass,  and  thus  ligating  it. 
Upon  the  seventh  day  after  the  operation  a  hemorrhage  occurred,  which 
was  controlled  by  phigging  the  rectum.  Although  the  growth  was 
removed,  the  patient  did  not  make  a  good  recovery;  symptoms  of 
rectal  irritation  continued.  In  September,  1884,  the  patient  presented 
lierself  in  a  wretched  condition,  with  bearing-down  ])ains  and  frequent 
hemorrhages.  Upon  digital  examination  an  elevated  mass  was  readily 
detected  upon  the  sacral  aspect  of  the  bowel.  By  carrying  the  fingers 
beyond  this  mass  and  making  traction,  it  was  brought  down  within 
working  distance,  and  was  excised  along  with  the  entire  lower  portion 
of  the  rectum.  The  freshly-cut  edges  of  the  gut  were  then  drawn  down 
and  stitched  to  the  mucous  membrane  just  above  the  anus.  The  patient 
made  a  good  recovery  and  has  a  serviceable  anus. 

R.  J.  Levis  ^  has  operated  upon  two  cases  of  cancerous  growth  in  the 
rectum,  removing  the  lower  part  of  the  bowel.  The  first  case  was  that 
of  a  man  aged  sixty,  who  made  a  very  good  recovery  from  the  successful 
operation,  although  tliree  inches  of  the  gut  were  removed.  The  second 
case  was  that  of  a  man  aged  fifty-two,  who  had  a  carcinomatous  tumor 
the  size  of  a  hen's  egg  at  the  right  side  of  the  rectum.  The  section  of 
gut  excised  was  about  one  and  a  half  inches  in  length.  The  patient  died 
of  peritonitis  upon  the  fourth  day  after  operation.  At  the  autopsy  there 
was  no  wound  found  in  the  peritoneum,  the  lowest  point  of  which  was 
one  inch  above  the  end  of  the  excised  bowel. 

The  etherized  patient,  his  bladder  having  been  emptied,  should  be 
placed  in  the  lithotomy  position.  If  a  male,  a  sound  should  be  passed 
into  the  bladder.  An  incision  is  then  carried  from  i\\Q  centre  of  the 
perineum  along  the  raphe  to  the  anterior  margin  of  the  anus,  encircling 
the  latter  by  two  semicircular  cuts  and  continuing  the  division  directly 
back  to  the  coccyx.  In  the  female  the  incision  should  begin  just  poste- 
rior to  the  vagina.  If  the  anus  is  not  included  in  the  diseased  mass,  the 
external  sphincter  may  be  spared  by  raising  the  skin  and  the  muscle 
to«:ether  and  turnino*  them  on  each  side.  AVhen  the  lower  end  of  the 
rectum  is  reached  the  dissection  should  be  made  entirely  by  the  fingers  or 
by  the  handle  of  the  knife,  tying  vessels  as  they  spring.  Double  ligatures 
should  be  introduced  through  the  gut  from  its  mucous  surface  outward, 
and,  when  possible,  then  stitched  to  the  skin  at  the  margins  of  the  wound. 
The  bowels  should  be  controlled  by  opium  for  the  following  eight  or  ten 
days. 

The  other  operative  procedure  is  lumbar  colotomy.  This  was  first 
advocated  by  Amussat  in  1839,  when  he  appeared  in  a  treatise  upon  the 
subject  entitled  On  the  Possihility  of  Establishing  an  Artificial  Anus  in  the 
Lumbar  Region,  It  is  denied  that  he  ever  performed  this  operation.  It 
has  happened  to  sound  surgeons  and  skilful  operators,  when  the  patient 
has  been  very  muscular  or  very  fat  or  when  the  colon  has  been  colIaj>sed, 
that  they  have  been  at  length  compelled  to  abandon  the  search  for  the  gut 

^Surgery  in  tie  Pennsylvania  Hospital,  pp.  81-83. 
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and  to  stitch  up  the  external  wound.  AlHnghara  states  that  the  cause  of 
faikire  often  is  that  the  colon  is  searched  for  too  far  from  the  spine,  result- 
ing, in  the  opening  of  the  peritoneum,  in  the  starting  up  into  the  wound 
of  a  mass  of  small  intestine  which  baffles  the  operator  very  seriously.  He, 
having  made  more  than  fifty  dissections,  has  come  to  this  conclusion:  "that 
the  descending  colon  is  always  normally  situated  half  an  inch  posterior  to 
the  centre  of  the  crest  of  the  ileum  (the  centre  being  the  point  midway 
between  the  anterior,  superior,  and  posterior-superior  spinous  processes)/' 
An  incision  four  inches  iu  length  should  be  made  midway  between  the 
last  rib  and  the  crest  of  the  ileum.  The  incision  may  be  made  transverse, 
or,  better,  obliquely  downward  and  forward,  as  suggested  by  Bryant. 
Allingham  says  that  care  should  be  taken  to  preserve  the  original  length 
of  the  incision  down  through  all  structures,  lest  when  the  operator 
approaches  the  gut  he  finds  himself  working  in  the  apex  of  a  triangle 
the  base  of  which  is  the  line  of  the  wound.  If  the  surgeon  has  reason 
to  expect  the  gut  to  be  collapsed,  an  attempt  should  be  made  to  distend 
it  with  some  fluid.  The  intestine  should  be  drawn  well  out  through  the 
wound,  and  a  longitudinal  opening  an  inch  in  length  made  in  it.  The 
edges  of  this  are  to  be  stitched  to  the  edges  of  the  skin.  Fecal  matter  is 
much  less  likely  to  flow  into  the  wound  if  the  sutures  are  passed  through 
the  intestine  previous  to  opening  it.  A  weak  carbolated  wash  is  all  that 
is  required  as  a  dressing.  In  one  case  of  stricture  of  the  rectum  from  a 
scirrhous  mass,  in  which  ^Morton  performed  colotomy,  an  immense  cyst 
of  the  kidney,  which  was  somewhat  puzzling  for  a  moment,  protruded  in 
the  wound.  After  emptying  the  cyst  the  gut  w^as  readily  discovered  and 
opened. 

Dilatation  and  Inflammation  of  the  Rectal  Pouches. — This 
is  a  comparatively  rare  condition  of  the  rectum,  called  by  Physick 
encysted  rectum,  which  is  treated  by  bending  the  end  of  a  probe  into 
a  hook,  passing  it  up  into  the  bowel,  and  then  withdrawing  it  with  its 
extremity  resting  against  the  surface,  so  as  to  engage  and  draw  down 
the  pouches,  the  straining  or  bearing  down  of  the  patient  assisting  in 
their  extrusion ;  they  may  then  be  incised  or  cut  off  with  a  pair  of  curved 
scissors. 

Loss  of  Co-ordination  in  the  Muscles  of  Defecation. — In 
those  cases  where  it  can  be  ascertained  that  this  curious  trouble  is  not 
symptomatic,  sympathetic,  nor  reflex,  the  treatment  must  be  directed  to 
the  building  up  of  the  general  health,  such  as  electricity,  baths,  asafoetida, 
and  iron.     Regular  outdoor  exercise  should  be  enforced. 

Sphincteiusmus. — This  condition,  though  frequently  attendant  upon, 
may  exist  in  the  absence  of,  any  fissure,  crack,  or  ulcer  of  the  anus.  It  is 
usually  associated  with  constipation.  In  its  treatment  magnesia  and 
rhubarb  are  to  be  used,  and  the  diet  must  be  simple,  unstiraulating,  and 
taken  at  regular  intervals.  A  hot  hi})-bath  at  night,  with  the  use  of  a 
belladonna  suppository,  often  proves  effective.  In  more  obstinate  cases 
a  bougie  covered  with  ointment  of  belladonna  should  be  used  daily.  In 
still  more  intractable  cases  the  muscle  nuist  be  forcibly  stretched  with  the 
fingers.  In  the  more  obstinate  cases  which  now  and  then  occur  it  becomes 
necessary  to  completely  divide  the  fibres  of  the  sphincter  muscle,  followed 
by  a  thorougli  sti-etching  of  the  2>arts. 
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Pruritus  Ani. — This  distressing  and  vexations  complaint  proceeds 
frequently  from  hemorrhoids.  When  caused  by  the  presence  of  seat- 
worms, they  must  be  dislodged  by  purgatives  and  enemata  of  quassia  or 
of  one  composed  of  one  part  of  carbolic  acid  to  six  parts  of  sweet  oil,  or 
of  turpentine  and  flaxseed  tea.  An  enema  of  milk  of  asafoetida  answers 
a  good  purpose.  If  the  pruritus  is  a  result  of  the  burrowing  of  the  itch 
insect,  any  wash,  ointment,  or  dressing  that  evolves  sulphuretted  hydro- 
gen will  rapidly  bring  relief.  If  caused  by  other  parasites,  an  applica- 
tion of  ung.  hydrarg.  or  red  precipitate  ointment,  followed  by  a  warm 
bath,  will  be  all  that  is  necessary.  In  some  it  is  a  symptom  of  dyspepsia, 
in  others  of  a  disordered  state  of  the  nerves  of  the  anus  independent  of 
local  cause:  in  this  case  iron,  quinia,  and  areenic  should  be  given,  and 
the  patient  should  live  an  outdoor  life  as  much  as  possible.  The  remedies 
that  have  in  turn  been  extolled  and  abandoned  during  the  treatment  of 
this  distressing  condition  it  would  require  too  much  space  to  even  men- 
tion. The  following  are  among  the  best :  Sulphate  of  zinc  and  alum, 
equal  parts,  are  to  be  placed  in  an  earthen  vessel  and  heated  until  a 
glassy  mass  is  left,  which  is  to  be  dissolved  in  a  little  water  and  thrown 
into  the  bowel ;  palm  soap  pressed  into  the  anus,  ointments  of  carbolic 
acid  and  morphia  or  of  bromide  of  potassium  and  cosmoline,  citrine  and 
other  mercurial  ointments,  and  suppositories  containing  iodoform.  Ailing- 
ham  uses  a  bone  or  a  metallic  plug  of  peculiar  construction,  so  as  to  keep 
the  anus  upon  the  stretch  at  night  without  slipping  into  the  bowel.  The 
pressure  Avhich  this  exerts  upon  the  nerves  and  vessels  prevents  the  itch- 
ing. Hot  (not  warm)  water  pressed  against  the  anus  with  a  sponge,  or 
ten-drop  doses  internally  of  tincture  of  gelsemium,  or  washes  of  dilute 
hydrocyanic  acid  or  of  chloroform,  or  ointments  of  balsam  of  Peru  or  of 
veratria  and  aconitia,  or  the  corrosive  chloride  of  mercury  in  solution 
applied  locally,  are  a  few  of  the  more  reliable  among  this  host. 

Stricture  of  the  RECTUiii  (Non-malignant). — The  main  modes 
of  treatment  of  non-malignant  stricture  of  the  rectum  are  two — by 
dilatation  or  by  linear  incision  (rectotomy).  Dilatation  may  be  practised 
by  the  finger  alone  or  by  the  finger  covered  with  hollow  rubber  covers  of 
various  sizes.  These  are  open  at  the  end,  so  that  the  guiding  and  recog- 
nizing sense  of  touch  may  be  left  to  the  end  of  the  finger.  When  the 
stricture  Is  out  of  reach  of  this  method,  either  gum  or  metallic  bougies 
must  be  used,  beginning  with  the  smaller  sizes  and  deliberately  and  care-- 
fully  adding  sizes.  When  t\\Q  lumen  of  a  stricture  is  tortuous  it  is  best  to 
use  a  long  rather  flexible  rubber  bougie  having  an  olive-shaped  extremity. 
It  is  not  necessary  to  leave  these  bougies  standing  for  hours  in  a  stricture, 
according  to  the  practice  of  some  ;  this  merely  excites  inflammation. 
Should  the  stricture  be  irritable,  every  second  or  third  day  would  be 
sufficiently  often  to  attempt  dilatation.  In  constrictions  which  are  firm, 
but  not  sensitive,  a  good  plan  is  to  insert  a  Molesworth  elastic  tube  and 
gradually  distend  it  by  hydrostatic  pressure ;  Barnes's  dilators  have  also 
been  successfully  used.  When  tlie  stricture  is  elastic  and  re-forms  itself 
at  once  after  dilatation,  incision  should  be  practised.  In  those  strictures 
which  are  low  down,  the  constriction  may  be  nicked  in  several  places  by 
a  hernia  knife,  the  blade  of  which  is  guided  along  a  finger  in  the  bowel ; 
when  high  up,  a  long  double-bladed  knife  must  be  employed.  In  syph- 
ilitic strictur-^s,  in  addition  to  dilatation,  proper  alterative  treatment  is 
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indispensable.  As  dilatation  has  often  to  be  kept  up  for  a  long  time,  the 
patient  may  be  taught  to  practise  this  for  himself. 

Peri- Anal  and  Peri-Eectal  Abscess. — When  acute,  and  when  the 
surgeon  is  called  in  time,  the  prompt  application  of  leeches  may  abort  the 
abscess,  but  usually,  by  the  time  the  surgeon  sees  it,  it  is  necessary  to  apply 
hot  flaxseed  poultices  as  fast  as  they  become  cool,  keeping  the  patient  in 
bed  upon  light  diet.  The  rule  is  to  open  deeply  and  freely  so  soon  as 
the  least  softening  under  the  poultices  indicates  that  pus  is  within  reach. 
After  lancing,  the  poultices  should  be  continued  for  a  few  days :  then 
the  deep  wound  should  be  packed  with  a  strip  of  oiled  lint  and  allowed 
to  granulate  from  the  bottom.  As  the  fetor  of  these  abscesses  is  horrible, 
they  should  be  injected  with  a  solution  of  j^ermanganate  of  potash  or 
liq.  sodii  chlorinata.  When  the  chronic  variety  of  this  abscess  is  dis- 
covered, it,  with  all  its  sinuses,  diverticula,  and  pockets,  should  be  laid 
freely  open  upon  a  director  and  packed  with  carbolized  lint.  It  is  often 
very  necessary  in  these  chronic  cases  to  use  tonic  and  alterative  treatment, 
such  as  cod-liver  oil  and  iodide  of  iron. 

Gonorrhoea  of  the  Rectum. — Undoubted  cases  of  gonorrhoea  of 
the  rectum  in  the  persons  of  prostitutes  have  been  observed.  Burning 
heat  and  great  pain  are  usually  felt,  with  a  free  discharge  of  pure  pus: 
the  mucous  membrane  is  always  intensely  inflamed.  The  treatment  is 
simple ;  an  injection  of  lead-water  and  laudanum  or  of  sulphate  of  zinc 
answers  a  good  ])urpose.  Primary  syphilitic  disease  of  the  anus  and  rec- 
tum is  rarely  seen,  but  of  course  the  treatment  indicated  would  be  similar 
to  that  laid  down  for  primary  syphilis  in  its  usual  localities. 

Impaction  of  Feces. — This  condition  usually  occurs  among  the  aged 
and  in  women  after  })arturition  and  in  cases  of  paralysis.  Those  persons 
of  sedentary  habits  who  do  not  pay  sufficient  attention  to  the  necessity  of 
a  daily  alvine  evacuation  sometimes  find  themselves  in  this  condition. 
Impaction  occurs  not  infrequently  among  the  insane,  and  more  fre- 
quently among  women  than  men.  Allingham  states  that  he  has  never 
seen  a  case  of  impaction  in  a  young  person  ;  but  Wetherill  now  has 
under  his  care  a  most  obstinate  case  of  this  disorder  in  a  young  man 
whose  system  has  been  completely  broken  down  by  intemperance  in 
drink. 

In  paralysis  of  the  rectum  of  traumatic  origin  impaction  is  almost 
certain  to  take  ])lace  unless  great  care  is  taken  to  prevent  it.  Diarrhoea 
is  a  very  misleading  element  in  these  cases,  and  is  a  symptom  which  fre- 
quently deceives  those  who  are  not  on  their  guard.  The  clayey  mass  of 
feculent  matter  forms  a  hard  ball  in  the  distended  bowel,  around  which 
the  small  loose  ])assages  flow.  Spasm  of  the  s})hincter  ani  is  the  usual 
accompaniment  of  impaction,  and  the  muscle  should  be  gently  but  thor- 
oughly dilated  before  means  can  be  used  to  free  the  canal.  The  finger 
or  tlie  handle  of  a  tablespoon  is  best  to  use  in  the  dislodgment  of  these 
masses,  and  should  be  oiled  before  introduction,  the  accumulation  broken 
up,  and  then  washed  out  by  an  enema  of  soap,  turpentine,  and  warm 
water.  Purgatives  and  hydragogue  (uithartics  usually  fail  to  give  relief, 
and  add  much  to  the  patient's  discomfort.  The  bowel  once  freed,  cju-e 
must  be  taken  to  ])revent  a  reaccuiuulation,  which  very  readily  takes 
place,  as  the  bowel  in  these  cases  is  distended  and  has  lost  tone.  To  this 
end  frequent  enemata  of  cold  water  should  be  used,  and  the  i)atient  should 
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take  a  pill  of  dried  sulphate  of  iron,  sulphate  of  quiuiaj  extract  of  nux 
vomica,  extract  of  aloes,  as  recommended  by  Allingham.  The  diet 
should  be  restricted.  An  excellent  adjunct  to  this  treatment  is  the 
local  use  of  the  faradic  galvanic  current  daily  after  breakfast.  Let  the 
])atient  lie  upon  a  bed  and  apply  one  pole  or  electrode  to  the  anus,  while 
the  other  one  is  passed  with  pressure  along  the  course  of  the  large  intes- 
tine. Not  infrequently  it  happens  after  this  has  been  continued  for  a  few 
minutes  that  a  very  urgent  desire  is  felt  to  go  to  stool.  In  the  case  men- 
tioned of  the  young  man  affected  with  impaction  this  treatment  answered 
admirably  well,  but  before  its  use  he  had  to  take  a  small  dose  of  croton 
oil  daily  to  cause  an  action  of  the  bowels,  all  milder  measures  having 
proved  ineffectual.  It  is  important  in  these  cases  to  interdict  a  seden- 
tary mode  of  life. 

Irritable  Rectum. — A  rectum  is  said  to  be  irritable  when  it  shows 
an  intolerance  of  the  presence  of  feces  or  flatus,  causing  frequent  desire 
to  go  to  stool.  From  such  abnormal  activity  of  the  part  there  arise  a 
burning,  uncomfortable  impression  of  fulness  and  a  soreness  of  the  anus. 
If  after  examination  it  is  found  that  there  is  no  local  exciting  cause,  a 
starch  enema  containing  forty  drops  of  laudanum  should  be  given  and 
retained.  This  plan  of  treatment  will  usually  afford  relief.  Should  the 
irritability  prove  to  be  obstinate,  examine  the  rectum,  and  if  a  spot  of 
redness  or  increased  vascularity  be  found,  touch  the  spot  with  strong 
nitric  acid. 

Concretions  in  the  Rectum. — These  occur  less  frequently  than  do 
impactions,  and  differ  from  them  in  being  cylindrical  and  nucleated,  the 
nuclei  being  such  bodies  as  balls  or  tangled  masses  of  hair,  or  coins, 
buttons,  biliary  calculi,  or  the  like.  Covering  tiiese  are  matted  animal 
or  vegetable  fibres  or  hardened  fecal  matter.  They  are  not  so  readily 
dislodged  as  are  impactions,  and  it  is  necessary  to  dilate  the  sphincter 
thoroughly  and  remove  them  with  a  scoop.  Not  infrequently  these 
bodies  are  bathed  in  pus  and  are  very  fetid. 

Proctitis,  or  Inflammation  of  the  Rectum. — This  may  be  either 
acute  or  chronic,  the  latter  beino-  a  disease  of  the  a2:ed.  Allinoham  rec- 
ommends  in  this  variety  small  doses  of  Barbadoes  aloes  to  stimulate  the 
bowel,  also  such  drugs  as  copaiba,  turpentine,  and  black  pe})j)er.  As  an 
injection  in  the  acute  form  starch  and  laudanum,  or  bismuth  suspended 
in  a  mucilaginous  vehicle,  should  be  used.  Probably  the  use  of  small, 
smooth  fragments  of  ice  in  the  rectum  would  allay  the  tenesmus  and 
help  to  subdue  the  inflammation. 

Prolapsus  Ani  and  Procidentia. — Prolapsus  occurs  much  more 
frequently  in  children  than  in  adults,  making  its  appearance  at  every 
movement  of  the  bowels.  The  child  thus  affected  should  not  be  allowed 
to  sit  upon  the  chamber-vessel  and  strain,  but  should  lie  upon  the  side  or 
stand,  while  the  nurse  should  be  instructed  to  draw  to  one  side  one  of  the 
buttocks  so  as  to  tighten  the  anal  orifice.  After  the  motion  the  protruded 
part  should  be  well  washed  in  cold  water,  and  afterward  with  some 
astringent  solution  of  oak-bark,  matico,  or  a  weak  solution  of  carbolic 
acid  applied  with  a  soft  sponge.  The  bowel  should  then  be  gently 
returned  and  the  child  be  allowed  to  lie  at  rest  for  a  while.  If  there 
exists  intestinal  irritation,  small  doses  of  mercury  with  chalk,  with  rhu- 
barb at  night,  with  wine  of  iron  three  times  daily,  would  be  indicated 
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The  application  of  an  anal  pad  and  a  T-bandage  will  give  sufficient  sup- 
port. If  this  treatment  be  carried  out  a  cure  usually  results  in  a  few 
•weeks.  Some  cases  do  not  yield  to  this  mode,  and  then  the  surgeon  has 
to  make  trial  of  ergotin  given  hypodermically.  each  injection  represent- 
ing a  grain  of  ergot,  which  is  to  be  thro\yn  into  the  submucous  tissue 
of  the  rectum  every  second  day  for  two  weeks.  Shoukl  relief  not  follow 
its  use,  cauterization  is  to  be  tried.  The  cauterants  usually  apj^lied  are 
nitrate  of  silver,  acid  nitrate  of  mercury,  and  nitric  acid.  Of  these, 
nitric  acid  is  the  best.  After  anaesthesia  is  complete  every  portion  of 
the  extrusion  should  be  touched  with  the  acid,  care  being  taken  not  to 
bring  it  into  contact  with  the  skin ;  afterward  the  bowel  is  to  be  freely 
oiled  and  returned.  To  prevent  its  extrusion  the  bowel  should  be  filled 
with  soft  cotton  wool,  a  compress  placed  over  the  anus,  and  the  buttocks 
strapped  tightly  together  with  adhesive  plaster.  For  a  general  quieting 
effect  the  child  should  be  given  paregoric.  About  the  fourth  day  the 
adhesive  plaster  may  be  removed  and  a  dose  of  castor  oil  administered, 
which  will  bring  away  the  cotton  plug  with  the  dejection. 

Prolapsus  and  procidentia  in  the  adult  are  much  less  manageable; 
indeed,  these  conditions  are  usually  very  obstinate.  There  may  exist 
causes  extraneous  to  the  bowel,  such  as  urethral  stricture  or  enlarged 
prostate  or  an  impacted  renal  calculus  or  a  «ilculus  of  the  prostate.  The 
bowel  should  be  searched  for  polypi  or  hemorrhoids,  and  the  prolapse 
may  be  cured  by  the  removal  of  the  irritating  cause.  Failing  to  find 
any  such  cause,  the  surgeon  has  at  his  command  either  cauterization  or  a 
removal  of  redundancy.  The  former  may  be  by  nitrate  of  silver  or  acid 
nitrate  of  mercury  or  the  actual  cautery.  It  is  well  not  to  apply  these 
strong  acids  to  the  aged  or  those  who  are  broken  down  in  health,  as  very 
destructive  sloughing  has  followed  their  use  in  these  cases.  When  these 
are  used,  the  same  plan  as  that  mentioned  in  case  of  prolapse  in  children 
should  be  pursued.  Strong  carbolic  acid  may  be  used  in  these  cases  with 
much  less  risk  of  sloughing  than  when  the  acid  is  em])loyed,  and  it  may 
be  aj^plied  oftener — indeed,  daily  if  desirable.  Van  Buren  has  recom- 
mended linear  cauterization  with  the  hot  iron  to  the  mucous  membrane, 
the  bowel  contracting  as  a  result  of  cicatrization.  In  adults  generally, 
and  especially  in  the  aged,  all  the  forms  of  cauterization  are  less  satis- 
factoiy  as  a  means  of  relief  than  either  of  the  various  modifications  of 
Oopeland's  operation,  which  consists  in  removing  by  ligation  elliptical 
portions  of  the  mucoas  and  submucous  tissues  of  the  prolapsed  bowel. 
The  most  satisfactory  of  these  is  either  to  excise  two  or  three  oval  portions 
of  the  mucoas  membrane  with  flat-curved  scissoi*s  and  bring  the  edges 
together  with  interrupted  suture,  or  to  pinch  up  in  sevenil  places  the 
redundancy  in  a  Smith's  clamp  and  cut  off  the  folds  in  advance  of  the 
instrument,  applying  to  the  stumps  the  hot  iron.  Allingham  prefers 
ligatures  of  liorsehair  in  these  operations,  and  mentions  the  carbolized 
catgut  in  'preference  to  silk.  He  cautions  the  operator  not  to  carry  Jiis 
knife  into  the  submucous  tissue,  as  free  hemorrhage  would  inevitably 
occur. 

In  old  cases  of  prolapsus  or  of  procidentia  that  arc  not  amenable  to 
operative  treatment  much  can  be  done  to  render  them  comfortable :  the 
air-dilated  gum  pessary  will  sometimes  afford  relief,  or  a  pad  and  T-band- 
age will  prevent  the  parts  bf coming  ulcerated  by  friction.    Neither  gallic 
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nor  tannic  acid  answers  the  purpose  so  well  as  acorn  flour.  The  frequent 
use  of  cold  water  to  the  part  is  always  attended  with  comfort,  and  some- 
times with  relief.  In  these  old  cases  of  great  relaxation  Nelatou  has 
used  strychnia  by  the  mouth,  and  Weber  (of  New  York)  hypodermic- 
ally,  with  fair  result.  Vidal  has  cured  three  cases  by  the  repeated  use 
of  ergotin  locally,  hypodermically.  In  order  to  bring  about  a  radical 
cure  in  these  very  chronic  cases,  very  decided  means  sometimes  are  justi- 
fiable. The  late  Mr.  Hey  of  Leeds  was  the  first  to  propose  a  plau  by 
which,  through  cicatricial  contraction  and  inflammatory  gluing  together 
of  the  various  tissues  composing  the  bowel,  the  anus  and  sphincter  mus- 
cle might  be  strengthened  and  improved  in  tone;  to  which  end  .he  pro- 
posed to  cut  away  the  pendulous  flaps  of  skin  around  the  anus.  In  cases 
where  these  flaps  are  very  redundant  a  cure  is  sometimes  effected  by  this 
procedure  alone.  Other  cases  will  be  benefited  by  the  operation  proposed 
by  Dupuytren,  which  consists  in  the  removal  of  radiating  folds  of  the 
skin  and  mucous  membrane  at  the  edge  of  the  anus.  To  quote  from 
Holmes's  System  of  Surgery:  "This  operation  is  eflected  by  laying  hold 
of  the  fold  of  skin  on  each  side  of  the  anus  with  forceps,  then  with  a 
sharp  curved  pair  of  scissors  removing  both  skin  and  mucous  membrane. 
In  very  severe  cases  four  or  six  applications  of  the  scissors  may  be 
necessary.^' 

Polypus  of  the  Rectum. — The  polypi  of  the  i-ectum  are  the  gelat- 
inoid  and  the  fibroid,  but  as  a  very  rare  occurrence  a  villous  or  warty 
])olypus  has  been  found.  Polypoid  growths  are  very  different  bodies, 
but  they  are  too  frequently  confounded  with  true  polypi.  The  only 
treatment  is  their  removal,  and  the  safest  method  is  by  ligation  of  the 
pedicle,  and  either  cutting  ofl"  the  growth  in  advance  of  the  knot  or 
returning  it  into  the  bowel.  The  patient  should  remain  quiet  until  the 
sloughing  is  complete,  and  his  bowels  must  be  confined,  otherwise  profuse 
and  very  troublesome  hemorrhage  might  ensue.  Their  removal  by  the 
clam])  and  cautery  is  equally  safe.  Their  removal  by  torsion  or  by  the 
scissors  is  unsafe. 

The  peculiar  villous  polypus  causes  great  and  exhausting  hemorrhage. 
A  case  was  successfully  treated  by  the  application  of  fuming  nitric  acid. 

Fistula  in  Ano. — In  the  palliative  treatment  of  this  very  common 
malady  no  great  amount  of  relief  can  be  aflbrded.  Those  who  are  aged 
and  feeble  or  those  who  are  much  broken  down  will  find  comfort  to  attend 
the  free  local  use  of  warm  water,  and  the  sinuses  should  be  injected  with 
dilute  solutions  of  one  of  the  mineral  astringents,  the  strength  of  these 
not  exceeding  two  grains  to  the  fluidounce  of  water.  Cosmoline,  simple 
cerate,  ointment  of  the  oxide  of  zinc,  and  even  fresh  lard,  make  the  patient 
easier,  as  they  prevent  friction  of  the  buttocks.  One  of  the  forms  of  the 
radical  treatment  consists  in  the  division  of  all  the  structures  between  the 
fistulous  tract  and  the  surface.  This  may  be  accomplished  either  by  the 
use  of  the  knife  or  by  seton.  Stimulating  injections  or  cauterization  has 
been  known  occasionally  to  permanently  close  fistulae  in  ano ;  but  such 
plans  of  treatment  are  unreliable,  and  usually  unjustifiable.  When  the 
fistula  is  not  so  high  up  in  the  bowel  as  to  render  the  use  of  the  knife 
unsafe,  this  plan  of  treatment  should  be  adopted.  As  an  invariable  pre- 
liminaiy  to  all  operations  upon  the  rectum  the  bowels  should  be  thor- 
oughly emptied  and  the  patient  should  be  placed  under  the  influence  of 
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an  anajsthetic.  A  flexible  grooved  director  should  then  be  carried  through 
the  opening  of  the  tract  upon  the  surface  and  along  the  tract  to  its  opening 
in  the  bowel,  should  such  exist.  The  forefinger  within  the  rectum  will 
meet  the  point  of  the  director  as  it  emerges  from  the  internal  opening, 
and  the  director  should  be  pushed  onward  and  its  extremity  guided  out- 
ward until  it  rests  fairly  upon  the  sound  integument  outside,  and  all  the 
included  structures  should  be  divided  along  the  groove  of  the  director 
with  a  sharp-pointed  curved  bistoury.  Should  the  fore  finger  in  the 
rectum  not  discover  an  internal  opening,  one  should  be  forced  at  the 
very  bottom  of  the  tract  by  rotating  the  point  of  the  director  while 
making  counter-pressure  with  the  end  of  the  finger.  Should  several 
fistulie  be  found,  they  should  be  treated  in  like  manner.  Sometimes  it 
will  be  found  that  the  incision  is  overlapped  by  the  dusky-red  flaps  com- 
posing its  margins,  in  which  case  they  should  be  trimmed  off  with  scissors. 
When  the  tract  extends  deeper  than  its  internal  opening,  the  latter  should 
be  ignored  and  the  sinus  laid  open  to  its  very  bottom.  When  no  external 
opening  exists,  one  should  be  made,  and  the  guide  for  this  incision  will 
be  a  point  of  induration  felt  by  the  finger  at  some  point  not  far  from  the 
surface.  The  director  entering  at  this  point  will  find  the  tract,  and  should 
be  pushed  forward  as  described  above.  These  opened  sinuses  should  be 
packed  with  lint  soaked  in  carbolized  oil  and  confined  by  a  pad  and  a 
T-baudage.  It  is  the  practice  at  the  Pennsylvania  Hospital  to  apply 
after  division  a  stick  of  caustic  potassa,  allowing  it  to  remain  in  contact 
with  the  cut  surfaces  for  several  seconds,  after  which  the  wounds  are 
to  be  packed.  This  procedure  ensures  their  healing  from  the  bottom. 
The  bowels  should  be  confined  for  a  few  days,  after  which  a  dose  of  oil 
may  be  given.  Besides  attention  to  cleanliness  and  a  daily  renewing  of 
the  packing  no  further  treatment  will  be  demanded.  The  hemorrhage 
attending  these  operations  is  usually  trifling.  Should  a  vessel  spring,  a 
ligature  may  be  thrown  around  it.  When  an  abundant  general  oozing 
occui's,  the  rectum  must  be  packed  and  a  compress  and  bandage  firmly 
applied.  Should  the  surgeon  prefer  the  seton  operation,  he  should  carry 
several  threads  of  stout  silk  or  a  piece  of  rubber  cord  on  an  eyed  probe 
into  the  fistula  and  out  of  its  internal  opening,  and  by  tying  tlieir  ends 
firmly  down  upon  the  enclosed  tissues  slowly  effect  the  same  result  as  iu 
the  cutting  operation.  When  the  seton  used  is  silk,  the  ends  should  be 
carried  through  holes  in  a  round  leaden  plate  or  through  those  of  an 
ordinary  button,  and  tied.  These  setons  are  to  be  drawn  tighter  every 
three  or  four  days  until  the  division  of  the  enclosed  tissues  is  complete. 
The  subsequent  treatment  is  the  same  as  in  the  other  operation. 

A  difference  of  oi)inion  exists  among  surgeons  as  to  the  propriety  of 
operating  for  fistula  in  ano  in  persons  afflicted  with  tubercular  disease  of 
the  lungs.  The  practice  of  the  present  day  is  decidedly  in  favor  of  operat- 
ing, without  reference  to  the  condition  of  the  lungs,  provided  the  patient 
is  not  too  much  reduced  in  strength. 

An  o])eration  for  fistula  in  ano  has  been  proposed  and  practised  by 
Reeves,  which  is  a  compromise  between  cutting  and  ligation,  lie  says: 
"  It  consist^  in  j)assing  a  strong  and  well-waxed  silk  ligature  along  ihe 
*^rack  of  the  fistula  into  the  bowel.  An  ordinary  surgical  probe  with  an 
eye  in  its  end  carried  this  thread  into  the  rectum.  My  bivalve  ex])anding 
bpeculum  was  previously  introduced,  and  by  its  use  there  was  no  difficulty 
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in  seeing  and  seizing  the  ligature  and  bringing  it  out  through  the  anus. 
The  probe  was  then  withdrawn,  and  the  ends  of  the  silk  were  wound 
round  two  strong  pieces  of  wood  which  were  held  between  the  fingers 
of  each  hand.  An  assistant  passed  a  finger  on  either  side  of  the  track  of 
the  fistula  to  steady  the  tissues  and  to  resist  the  traction  which  was  put 
on  the  silk  thread.  The  two  pieces  of  wood  were  then  drawn  toward  me 
with  a  rapid  sawing  motion,  and  the  fistula  was  quickly  divided,  with  the 
loss  of  scarcely  any  blood.  Some  oiled  lint  and  a  pad  and  bandage  were 
applied  in  the  usual  way;  and  the  wound  healed  well.  No  anaesthetic 
was  administered,  and  although  the  patient  did  not  relish  the  operation, 
still  it  was  quite  bearable,  and  what  she  felt  most  was  a  burning  sensation, 
due,  doubtless,  to  the  friction  of  the  silk.'^ 

Hemorrhoids. — The  treatment  of  this  form  of  rectal  and  anal  disease 
is  either  medical  or  surgical  according  to  the  gravity  of  the  case  and 
according  to  the  obstinacy  with  Avhich  it  resists  local  and  general  thera- 
peutic agents.  An  ordinary  acute  attack  of  external  piles,  such  as  is 
often  produced  by  neglect  of  the  bowels,  causing  constipation,  may  be 
treated  in  the  following  manner:  The  patient  should  rest  and  avoid  stim- 
ulating food  and  beverages.  He  should  employ  cold  bathing  to  the  part 
frequently:  indeed,  great  comfort  and  relief  often  follow  this  treatment 
alone.  An  ointment  of  tannic  acid,  glycerin,  and  simple  cerate,  or  one 
containing  calomel  and  extract  of  opium,  will  be  found  useful.  Fresh 
lard,  cosmoline,  vaseline,  cold  cream,  ointment  of  the  oxide  of  zinc  (ben- 
zoated)  or  an  ointment  containing  extract  of  opium,  extract  of  galls,  and 
extract  of  belladonna  or  stramonium,  are  some  among  many  agents  that 
have  been  extolled  for  their  relief.  H.  C.  Wood^  recommends  enemata 
of  solution  of  chlorate  of  potassium  and  laudanum.  Enemata  of  lime- 
water  and  linseed  oil  are  recommended  by  Agnew :  *'  One  of  the  very 
best  formulas  for  allaying  the  irritation  incident  to  hemorrhoidal  affec- 
tions consists  of  the  following  combination :  Acetate  of  lead  and  tannin, 
of  each  fifteen  grains ;  carbonate  of  lead  and  extract  of  stramonium,  of 
each  thirty  grains ;  creasote,  five  drops.  With  a  sufficient  quantity  of 
cocoa-btitter  mould  this  into  fifty  sup})ositories.'^  ^  The  internal  exhibi- 
tion of  the  balsam  of  copaiba,  twenty  droj^s  in  capsules  taken  four  or  five 
times  daily,  or  the  use  of  fifteen  drops  of  liquor  j)otassa  rubbed  up  with 
half  a  drachm  of  the  balsam  into  emulsion,  ttdcen  three  times  a  day,  has 
been  much  extolled,  as  has  also  the  confection  of  black  pepper.  Sometimes 
these  various  means  will  cure  a  chronic  or  long-standing  case  of  piles,  either 
internal  or  external.  Wetherill  has  found  that  the  topical  application  of 
rectified  oil  of  amber  has  cured  long-standing  cases  of  piles.  This  oil 
should  not  be  applied  in  cases  where  much  inflammation  exists,  and  where 
the  piles  are  internal  the  best  mode  of  bringing  it  in  contact  with  them 
is  to  incorporate  from  three  to  five  minims  of  the  oil  with  sufficient  cocoa- 
butter  to  make  a  suppository.  One  of  these,  pushed  into  the  bowel  night 
and  morning  for  a  week,  will  not  infrequently  cause  the  piles  to  shrink 
up  and  finally  to  disappear.  The  bowels  should  be  kept  open  with  the 
compound  powder  of  licorice.  It  should  be  remembered  that  magnesia 
irritates  hemorrhoids.  Success  has  followed  the  internal  use  of  ergotin, 
of  the  fluid  extract  of  hamamelis  virginica,  of  the  corn  blast  (ustilago 
maidis),  and  of  small  doses  of  aloes  combined  with  hyoscyamus.     D. 

*  Philada.  Med.  Times,  Dec.  6,  1879.         ^  Surgery  in  the  Pennsylvania  Hospital,  p.  210. 
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Young  has  had  good  results  follow  the  internal  use  of  glycerin.  Chronic 
cases  of  piles  have  been  cured  by  the  application  of  ointments  con- 
taining carbonate  of  lead,  creasote,  carbolic  acid,  or  iodoform.  Ergotin 
used  hypodermically  in  the  vicinity  of  the  anus  or  injected  into  the  piles 
has  frequently  resulted  in  a  complete  cure,  and  the  same  may  be  said  of 
the  injection  of  carbolic  acid  directly  into  the  tumors.  In  the  application 
of  cold  water  to  inflamed  piles  it  should  be  borne  in  mind  that  its  forcible 
impingement  upon  them  in  a  fine  stream  acts  far  more  efficiently  than  the 
mere  bathing  them.  Some  cases  do  better  under  the  use  of  warm  water 
or  warm  sedativ^e  and  astringent  lotions.  A  warm  flaxseed  poultice  mixed 
with  laudanum  is  a  very  comfortable  application.  In  obstinate  cases  of 
prolapse  Agnew^  recommends  the  use  of  a  rectal  obturator  or  the  use  of 
a  hemorrhoidal  truss. 

Those  who  suffer  from  prolapse  of  piles  should  avoid  the  habitual  use 
of  cushioned  seats.  They  should  assume  a  semi-erect  posture  during 
defecation,  or,  when  this  is  attended  with  difficulty  or  inconvenience,  they 
should  contrive  a  portable  water-closet  seat  by  boring  a  hole  an  inch  and 
a  half  in  diameter  through  a  piece  of  planed  board,  bevelling  it  so  as  to 
fit  the  person.  These  means  will  often  prevent  the  extrusion  of  the 
tumors.  After  defecation  the  patient  should  rest  for  a  little  while  in  the 
recumbent  attitude. 

The  careful  touching  of  external  piles  with  strong  nitric  acid  is  a  mode 
of  treatment  that  has  been  quite  successful  in  the  hands  of  some  surgeons. 
The  intolerable  itching  of  these  bodies  can  be  allayed  by  touching  them 
with  tincture  of  aconite-root  or  with  a  concentrated  tincture  of  prickly- 
ash  bark.  Freezing  them  with  the  ether  spray  allays  the  pain  and  itch- 
ing for  the  time  being,  but  these  symptoms  return  with  redoubled  energy 
after  the  effect  has  subsided. 

Should  an  attack  of  the  external  variety  of  piles  not  result  in  absorp- 
tion, but  leave  an  excrescence,  painless  but  inconvenient,  and  liable  at  any 
time  to  become  inflamed,  excision  would  be  in  order.  Divide  the  integu- 
ment by  an  incision  radiating  from  the  anus,  separate  the  skin  from  the 
tumor  down  to  its  base,  and  after  seizing  it  with  toothed  force])s  cut  it 
off  with  scissore  curved  on  the  flat.  Little  flaps  or  tabs  of  skin  remain- 
ing after  piles  may  be  snipped  off  with  scissoi'S.  It  is  not  well  to  operate 
upon  external  piles  unless  they  obstinately  resist  all  milder  treatment. 
There  are  frequently  venous  enlargements  containing  blood-clot,  and 
when  this  condition  exists  proceed  as  follows:  Pinch  u}>  the  little  tumor 
between  the  thumb  and  finger  of  the  left  hand  ;  transfix  its  base  witli  a 
curved  bistoury,  and  cut  out;  at  the  same  time,  by  pressure  with  the 
thumb  and  finger,  extrude  the  clot.  Fill  the  bottom  of  the  little  sac 
"with  cotton  wool,  and  the  operation  is  complete.  It  is  not  necessary  in 
these  cases  to  wait  until  the  inflammation  subsides  before  operating. 

The  operative  treatment  of  the  internal  variety  may  be  by  strangula- 
tion, by  the  cautery,  by  the  6craseur,  and  by  the  use  of  caustics.  The 
former  of  these  is  the  safest  and  most  convenient  method,  and  the  one 
iLsually  employed  in  tlie  Pennsylvania  Hospital,  and  should  be  performed 
in  the  following  manner:  The  lower  bowel  having  been  thoroughly  evac- 
uated and  the  patient  etherized,  the  operator  should  gently  but  firmly 
stretch  tlie  sphincter.  The  patient  should  be  placed  upon  the  side,  with 
*  Agnew's  Surgery,  vol.  i.  p.  445. 
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the  upper  part  of  the  body  ])rone,  the  liips  elevated,  and  the  thighs  flexed 
upon  the  abdomen.  Transfix  the  largest  tumor  with  a  strong,  long-han- 
dled tenaculum,  cut  through  the  skin  at  the  base  with  a  knife  or  scissors 
around  its  external  half,  and  hand  the  hook  to  an  assistant,  instructing 
him  to  make  gentle  traction.  Then  encircle  the  mass  with  a  stout  cord 
if  the  mass  is  not  too  large,  or  pass  a  stout  needle  threaded  with  a  double 
silk  ligature,  from  without  inward,  deeply  through  the  base  of  the  pile, 
drawing  it  through  the  mucous  membrane  on  the  opposite  side ;  cut  loose 
the  needle  and  tie  tightly,  so  as  to  completely  strangulate  the  included 
tissues  on  either  side  and  leave  the  ends  of  the  ligature  long.  Treat  all 
the  remaining  tumors  in  a  similar  manner  seriatim,  and  then  with  scissors 
cut  away  the  strangulated  bodies  to  Avithin  a  safe  distance  of  the  ligatures, 
the  ends  of  which  are  now  to  be  cut  off  close.  Place  an  opium  supposi- 
tory in  the  bowel,  and  the  operation  is  complete. 

When  for  any  sufficiently  good  reason  the  patient  will  not  bear  the 
ordinary  anaesthetics,  it  will  become  necessary  to  modify  the  operation  as 
follows :  The  tumors  having  been  well  extruded  by  enema  of  warm  water 
or  by  the  efforts  of  the  patient,  bend  him  forward  over  a  chair  and  direct 
an  assistant  to  draw  aside  the  buttocks.  Then  j)ass  the  double  ligatures 
as  before  indicated,  but  refrain  from  tying  until  all  the  tumors  are  thus 
secured,  as  the  operator  will  find  it  convenient  to  draw  upon  the  ligatures 
to  keep  the  mass  of  piles  within  view  and  working-distance.  Then  draw 
down  each  tumor,  cut  around  its  base,  and  tie  as  before ;  cut  off  the  ends 
of  the  ligatures  and  the  greater  portion  of  each  strangulated  tumor,  and 
return  everything  within  the  bowel,  and  follow  with  an  opium  supposi- 
tory. In  many  cases  Morton  has  used  the  nitrous  oxide  gas  with  the  best 
results.  The  hook  should  then  be  withdrawn,  and  each  knot  should  be 
drawn  more  firmly  down  prior  to  its  reduplication.  Following  this  pro- 
cedure, if  properly  carried  out,  the  tumors  will  change  color,  becoming 
blue,  thus  indicating  complete  strangulation. 

The  operation  by  the  clamp  and  cautery  is  a  good  method  when  the 
hemorrhoidal  tumors  are  small.  The  operation  is  that  of  Mr.  Cusack 
of  Dublin,  and  the  clamp  employed  is  that  invented  by  Mr.  PI.  Smith 
of  London.  This  instrument  is  so  well  known  that  a  detailed  descrip- 
tion of  it  would  be  unnecessary.  In  operating  with  it  the  tumor  is  to 
l)e  drawn  well  out  and  the  clamp  applied  close  up  to  its  attachment  with 
the  bowel.  Strangulation  is  effected  by  means  of  the  screw  which  runs 
through  the  shafts  of  the  handles.  This  accomplished,  the  strangulated 
portion  is  cut  off  with  scissors,  which  should  leave  a  stump  three-eighths 
of  an  inch  long.  To  this  stump  apply  the  actual  cautery  at  a  dull  red 
heat,  touching  its  every  portion,  after  which  unscrew  and  remove  the 
clamp  and  look  for  hemorrhage.  Should  any  occur,  touch  the  bleeding 
point  w4th  the  hot  iron.  Confine  the  patient  to  bed  for  five  or  six  days 
and  give  sufficient  o]Mum  to  confine  the  bowels.  After  this  time  has 
elapsed  administer  a  dose  of  oil.  Remember  that  but  one  pile  should  be 
clamped  at  one  time.  "  The  taking  two  piles  into  the  clamp  at  once  is 
sure  to  result  in  hemorrhage."  Do  not  allow  the  cautery-iron  to  touch 
the  clamp.  After  the  operation  return  the  parts  within  the  sphincter  and 
cut  off  any  tabs  of  redundant  integument  with  scissors. 

The  removal  of  internal  piles  by  means  of  the  ecraseur  was  the  favorite 
operation  of  Chassaignac,  but  it  is  a  mode  of  procedure  which  is  now 
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regurcled  with  disfavor  by  the  best  surgeons  on  account  of  the  liability  to 
hemorrhage,  and  from  the  fact  that  troublesome  and  injurious  contrac- 
tions of  the  anus  have  not  infrequently  followed  its  use.  The  employ- 
ment of  iron  or  copper  wire  instead  of  the  usual  chain  has  been  recom- 
mended by  those  who  prefer  this  mode  of  operation.  The  plan  adopted 
by  Chassaignac  was  to  i)edunculate  the  piles  by  tying  a  ligature  around 
the  base  and  drawing  them  down.  The  chain  being  then  applied,  the 
strangulation  and  crushing  off  was  slowly  accomplished  by  means  of  the 
lever  of  the  instrument.  It  should  take  from  twenty  to  twenty-five  min- 
utes' crushing  to  accomplish  this  object. 

For  the  treatment  of  internal  piles  by  caustics  Houston  of  Dublin 
used  strong  nitric  acid.  A  fenestrated  speculum  should  be  employed, 
and  the  acid  should  be  applied  with  a  piece  of  wood  or  with  a  glass 
brush,  care  being  taken  to  limit  its  action  to  the  tumors,  the  redundant 
liquid  being  mopped  up  with  a  swab. of  lint  or  prepared  absorbent  cotton. 
The  entire  surface  should  afterward  be  batlied  in  oil.  The  acid  is  relied 
upon  to  produce  a  granulating  surface,  by  the  healing  of  which  and  by  the 
subsequent  contraction  a  cure  is  sometimes  achieved.  At  best,  this  plan 
of  treatment  has  proved  tedious  and  unsatisfactory. 

Chloride  of  zinc  and  caustic  potassa  are  even  more  unsatisfactory  agents 
for  this  purpose  than  the  acid,  as  they  are  very  violent  in  local  destruction 
and  their  action  is  very  difficult  to  limit.  The  use  of  caustic  potassa  was 
last  revived  by  Amussat,  but  failed  to  find  favor  from  his  contemporaries, 
and  soon  fell  into  merited  disuse.  Van  Buren  says :  "  From  recent  expe- 
rience with  the  thermo-cautery  of  Paquelin,  I  am  disposed  to  regard  it  as 
more  manageable  than  nitric  acid,  and  at  least  equally  efficient."  Ailing- 
ham  mentions  favorably  the  strong  carbolic  acid  as  a  substitute  for  the 
nitric  as  an  application  to  vascular  and  granular  surfaces.  The  reckless 
method  employed  by  the  older  surgeons  of  cutting  off  internal  piles  with 
the  knife  or  with  scissors,  without  any  precautions  against  bleeding,  is 
merely  mentioned  in  condemnation.  Usually  no  serious  symptoms  are 
to  be  expected  after  operations  for  hemorrhoids,  but  to  this  general  rule 
there  are  exceptions.  INIorton  knows  of  two  consecutive  cases  of  tetanus 
after  this  operation  performed  in  a  hospital  in  this  city,  and  both  termi- 
nated fatally.  One  of  the  most  common  occurrences  after  the  ligation  of 
piles  is  retention  of  urine,  generally  lasting  for  a  day  or  two  and  requiring 
the  use  of  the  catheter. 

Hemorrhage  from  the  Rectum. — Bleeding  from  these  parts  is  more 
usually  of  a  venous  than  an  arterial  character,  but  in  some  cases  of  hemor- 
rhoids the  bleeding  is  either  arterial  or  arterio- venous.  The  latter  occurs 
upon  the  detachment  of  a  polypus,  but  not  necessarily  of  a  polypoid  growth. 
Arterial  or  mixed  bleeding  occui*s  in  carcinoma  and  in  rodent  ulcer,  and 
also  from  the  stumps  of  badly-occluded  piles.  In  cases  of  vicarious  men- 
struation from  the  rectum  the  venous  blood  simply  oozes  from  the  surface 
of  the  over-congested  mucous  membrane.  This  condition  should  be  read- 
ily diagnosed  by  the  physical  properties  of  the  blood  and  from  tlie  history 
of  the  patient.     In  almost  all  cases  of  bleeding  near  the  anus  it  will  be 

?)0ssible  to  pick  up  the  vessel  or  the  bleeding  point  on  a  tenaculum  and 
igate  witli  silk,  which  is  the  most  satisfactory  method  to  the  surgeon. 
The  rectum  h.as  been  dragged  down  with  volsella  forceps  to  apply  a  liga- 
ture to  a  point  high  up,  but  in  some  of  these  cases  the  acupressure  pin 
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with  the  twisted  suture  will  be  found  more  convenient.  Should  hemor- 
rhage occur  after  the  ligation  of  piles  which  cannot  be  checked  by  liga- 
ture, such  as  a  general  oozing,  pass  all  the  ligatures  through  a  hole  made 
in  the  centre  of  a  small  round  sponge,  then  tie  them  across  a  piece  of  stick 
(thus  constructing  a  sort  of  tourniquet),  and  twist  this  around.  Van  Bureu 
cites  a  case  in  which  a  sudden  laceration  of  the  integument  and  sphincter 
occurred  during  forcible  dilatation  in  a  case  of  hemorrhoids  in  a  very 
broken-down  subject,  with  very  copious  hemorrhage.  He  passed  a 
sponge  armed  with  a  double  ligature  into  the  bowel,  and,  directing  an 
assistant  to  make  traction  upon  the  threads,  the  bleeding  was  checked. 
Injecting  ice-water  and  perchloride  of  iron  into  the  rectum  will  often 
check  hemorrhage.  Allingham  prefers  the  persulphate  of  iron  to  any 
other  styptic  for  this  purpose.  Passing  fragments  of  ice  into  the  bowel 
while  holding  a  lump  of  ice  upon  the  sacrum  sometimes  answers  a  good 
purpose.  In  many  cases  of  secondary  hemorrhage  from  large  venous 
sinuses  in  a  state  of  ulceration  it  will  be  impossible  to  ligate,  and  the  use 
of  the  ordinary  styptics  will  be  but  the  waste  of  valuable  time :  the  bowel 
must  be  tamponed  as  follows :  Thread  a  strong  silk  ligature  through 
near  the  apex  of  a  cone-shaped  sponge,  and  bring  it  back  again,  so  that 
the  apex  of  the  sponge  is  held  in  a  loop  of  thread.  Wet  the  sponge, 
squeeze  it  dry,  and  fill  its  meshes  with  ferric  alum  or  with  persulphate 
of  iron.  Pass  the  left  fore  finger  into  the  bowel,  and  upon  it  push  up  the 
sponge,  apex  first,  by  means  of  a  metal  rod  or  any  other  convenient  body, 
fully  five  inches  into  the  rectum.  Now  fill  the  rectum  below  this  with 
cotton-wool  filled  with  the  styptic.  The  bowel  having  been  completely 
filled,  make  traction  upon  the  ligatures  (thus  spreading  out  the  bell- 
shaped  sponge),  while  with  the  other  hand  push  up  the  packing.  If 
this  is  carefully  done  no  fear  of  bleeding  need  be  apprehended.  In  these 
cases  the  patient  often  suffers  from  collections  of  flatus,  which  may  be 
obviated  at  the  time  of  packing  by  placing  a  flexible  catheter  in  the  bowel 
and  packing  around  it.  These  plugs  should  remain  for  at  least  five  or  six 
days,  and  frequently  eight  or  ten  days  are  none  too  long.  The  packing 
must  then  be  picked  carefully  away  from  the  sponge.  Agnew's  rectal 
chemise  answers  the  same  purpose.  In  describing  its  application  he  says : 
"  Through  the  openings  at  the  end  of  the  largest-sized  gum  catheter  pass 
a  strong  silk  thread ;  take  three  square  pieces  of  the  material  usually 
known  as  mosquito-netting,  placing  them  one  on  top  of  the  other ;  at  the 
centre  of  these  squares  or  pieces  make  an  opening,  and  pass  the  catheter 
through  it,  securing  the  two  together  by  the  threads.  In  applying  the 
instrument  the  different  layers  of  the  chemise  must  be  moistened  with 
water,  and  afterward  well  filled  with  the  persulphate  of  iron.  It  is  then 
conducted  some  distance  into  the  rectum  on  a  finger  previously  inserted; 
after  which  it  is  expanded  like  a  parachute  by  packing  between  the  cathe- 
ter and  its  hood  with  long  strips  of  lint  thrust  uj)  on  the  end  of  a  bougie 
until  the  bowel  is  distended  on  every  side.  The  catheter  will  serve  to 
conduct  away  the  flatus,  and  when,  after  eight  or  ten  days,  its  removal 
becomes  necessary,  this  is  very  easily  effected  by  drawing  out  the  ribbon- 
like pieces  of  lint  which  were  used  as  packing.^^  Another  method  is  to 
stuff  the  bowel  with  fragments  of  sponge  to  which  threads  are  tied,  the 
ends  of  which,  protruding  from  the  anus,  facilitate  their  withdrawal.  In 
conjunction  with  these  procedures  the  patient's  pelvis  should  be  elevated. 
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After  excision  of  portions  of  the  mucous  membrane  the  risk  of  hemor- 
rhage will  be  lessened  by  the  surgeon  introducing  through  the  edges  of 
each  incision  a  few  fine  sutures. 

Enormous  quantities  of  blood  may  escape  into  the  bowel  after  opera- 
tions without  any  external  symptom  being  apparent  until  the  patient 
becomes  pallid  and  weak.  In  other  cases  the  patient  will  complain  of 
tenesmus  and  desire  to  go  to  stool,  or  of  a  sensation  of  something  trickling 
into  the  bowel.  Upon  the  recognition  of  these  symptoms  search  should 
at  once  be  made  for  internal  hemorrhage. 


Rectal  Alimentation. 

Before  taking  leave  of  this  very  int-eresting  class  of  diseases  and  of 
their  modes  of  treatment,  it  seems  proper  to  introduce  a  few  remarks 
upon  the  subject  of  rectal  alimentation,  as  it  is  now  a  well -recognized 
and  much-practised  means  of  sustaining  those  whose  stomachs  are 
unequal  to  the  work  which  in  health  is  so  easily  and  unconsciously 
performed.  In  the  use  of  the  lower  bowel  as  an  absorbent  surface  of 
alimentary  substances  many  failures  have  been  reported,  a  fair  proportion 
of  which,  it  is  safe  to  infer,  are  due  to  the  methods  employed,  to  the 
nutritive  matters  employed,  and  to  the  condition  of  the  rectum  at  the 
time.  Firstly,  as  to  the  state  of  the  rectum,  it  must  be  empty.  Wait 
a  reasonable  time,  say  an  hour,  after  stool,  so  that  the  gut  may  be  more 
passive ;  have  the  patient  in  the  recumbent  posture ;  direct  him  to  resist 
tenesmus  and  to  exert  both  the  will  and  the  muscular  power  to  retain  the 
aliment.  The  syringe  must  be  of  hard  rubber,  must  be  rectal-ended,  and 
of  the  capacity  of  two  fluidounces,  and  perfect  in  action. 

The  preparation  to  be  introduced,  after  being  warmed  to  a  temperature 
of  98°  or  99°  F.,  should  be  very  slowly  injected  with  the  syringe,  which 
should  be  also  warmed  and  oiled.  The  enema  must  never  exceed  in 
amount  two  fluidounces.  If  this  be  rejected,  wait  a  reasonable  time  and 
try  again,  using  a  less  amount.  If  tenesmus  proves  an  insurmountable 
barrier  to  ordinary  means,  an  opium  suppository  is  to  be  introduced  three 
hours  prior  to  another  attempt.  It  has  been  suggested,  inasmuch  as  tenes- 
mus is  often  relieved  by  the  application  of  cold  to  the  rectum,  to  intro- 
duce the  aliment  in  that  state;  but  this  method  is  open  to  the  objection 
that  rectal  digestion  would  be  much  less  likely  to  take  place  under  this 
condition,  as  the  bowel  would  then  have  thrown  upon  it  the  additional 
work  of  warming  up  the  substance  prior  to  absorbing  it. 

The  usual  errors  made  in  applying  this  means  of  sustaining  the  patient 
are,  that  the  injections  are  too  large,  are  too  rapidly  introduced,  and  are 
not  of  the  proper  temperature.  Allowing  an  interval  of  eight  hours 
l)etween  the  enemata  would  aftbrd  three  in  the  twenty-four  hours,  which 
method  has  been  found  to  offer  the  best  results.  This  must  be  persevered 
in  at  regular  daily  intervals  for  the  patient  to  derive  its  full  benefit,  and 
there  is  reason  to  suppose  tliat  the  nervous  system  gets  expectant  of  these 
daily  hours  of  suj)])ort,  as  it  does  in  the  case  of  our  ordinary  meal-times. 
An  examination  of  the  well-formed  daily  stools  of  patients  thus  sus- 
tained Avill  prove  how  close  the  analogy  is  between  tiiis  and  digestion 
proper. 
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Next,  as  to  the  substances  to  be  employed.  The  best  of  these  are 
milk,  eggs,  concentrated  beef-extracts  or  beef  or  chicken  peptones,  and 
brandy  or  whiskey  of  good  quality.  These  substances  may  be  combined 
in  various  proportions  to  suit  the  individual  requirements  of  the  case. 
A  very  good  mixture  for  this  purpose  is  two  tablespoonfuls  of  milk,  one 
tablespoonful  of  whiskey,  and  an  egg,  using  both  the  yelk  and  the  albu- 
men. To  this  add  a  little  salt.  This  should  be  well  beaten  up  and  prop- 
erly warmed. 

It  is  well  to  persevere  in  the  use  of  these  enemata  even  though  at  first 
most  of  them  appear  to  be  rejected,  as  after  a  time,  the  rectum  becoming 
accustomed  to  their  presence,  absorption  or  so-called  rectal  digestion  may 
take  place.  This  form  of  alimentation  should  be  kept  in  reserve  in  a 
case  of  chronic  illness  until  all  other  methods  of  sustaining  the  patient 
prove  insufficient  to  support  life.  It  is  not  contraindicated  even  in  some 
cases  of  chronic  diarrhoea  with  persistent  vomiting  and  loss  of  peptic 
function,  advantage  being  taken  of  the  intervals  between  the  evacuations 
to  introduce  a  small  and  very  concentrated  nutrient  enema.  In  ordinary 
cases  not  complicated  by  diarrhoea  the  most  convenient  times  will  be 
found  to  be  about  seven  o'clock  in  the  morning,  three  in  the  afternoon, 
and  eleven  at  night.  Wetherill  suggests  the  possibility  of  forming  with 
solid  extract  of  beef,  pepsin,  and  pure  suet  a  nutrient  suppository  which 
might  be  retained  and  absorbed  in  some  cases  in  which  it  has  been  found 
impossible  to  retain  the  enemata.  A  very  small  addition  of  white  wax, 
he  thinks,  would  keep  these  solid  during  warm  weather ;  if  not,  the  suet 
might  be  replaced  by  ol.  theobroma  (as  in  ordinary  suppositories),  which 
is  probably  as  likely  to  be  absorbed  as  the  suet. 
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By  JOSEPH  LEIDY,  M.  D. 


All  animals,  except  in  general  the  simple  cell-forms  constituting  the 
sub-kingdom  of  protozoa,  under  ordinary  circumstances  are  more  or  less 
liable  to  be  infested  with  others,  called  parasites,  which  commonly  live  at 
the  expense  of  their  hosts,  frequently  with  little  or  no  inconvenience,  but 
often  causing  discomfort  and  suffering  even  unto  death.  Parasites  are 
distinguished  as  external  and  internal,  the  two  being  mostly  of  a  widely 
different  character.  The  former  chiefly  pertain  to  the  division  of  arthrop- 
oda,  or  animals  with  jointed  limbs,  as  exemplified  by  lice,  fleas,  and  flies 
of  the  class  of  insects,  mites  of  the  class  of  arachnides,  and  epizoans  and 
isopods  of  the  class  of  crustaceans. 

Internal  parasites,  from  their  usual  habitation  named  entozoa,  are 
commonly  observed  in  the  intestines  of  animals,  and  hence  their  dis- 
tinction as  intestinal  worms.  The  name  has  proved  to  be  appropriate, 
for  investigations  have  shown  that  most  entozoa,  observed  from  time  to 
time  in  other  parts  of  the  bodies  of  animals,  pass  part  of  their  life  in  the 
intestinal  canal  of  the  same  or  of  some  other  animal. 

By  far  the  greater  number  of  entozoa  are  peculiar  animals,  consti- 
tuting the  chief  part  of  the  scolecides,  an  extensive  group  of  the  sub- 
kingdom  of  vermes  or  worms.  Of  this  group  they  comprise  the  orders 
of  Cestodes,  or  tape-worms ;  the  Acanthocephali,  or  thorn-headed 
worms ;  the  Trematodes,  or  fluke- worms ;  and  the  greater  portion  of 
the  Nematodes,  or  thread-worms.  Many  entozoa  also  belong  to  the 
protozoa,  but  these,  so  far  as  relates  to  man  in  a  medical  point  of  view, 
appear  unimportant,  and  will  therefore  not  here  enter  into  consideration. 

In  the  course  of  their  life  entozoa  undergo  changes  of  form  and  con- 
dition, and  pass  these  in  different  organs  of  the  same  or  of  different 
animals,  and  it  may  be  for  a  brief  period  externally  or  in  a  non-para- 
sitic state.  In  many  instances,  as  in  the  tape- worms  and  the  fluke-- 
worms,  the  transformations  accompanying  the  changes  are  of  so  extra- 
ordinary a  character  that  until  their  life-history  was  investigated  the 
successive  metamorphoses  were  viewed  as  distinct  animals.  Mostly, 
the  entozoa  pass  one  stage  of  existence  within  the  intestine  of  some 
animal,  and  another  stage  in  different  organs  of  other  animals.  Many, 
perhaps  most  species,  in  each  stage  are  peculiar  to  one  or  a  few 
nearly-related  animals,  but  others  of  the  same  kind  infest  a  number 
of  different  animals.  The  animals  infested  by  the  same  parasite  may 
be  remotely  as  well  as  nearly  related.  Thus  the  Taenia  saginata,  or 
beef  tape-worm,  in  the  mature  state  lives  in  the  small  intestine  of  man 
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onl}',  but  in  its  juvenile  or  larval  condition  in  the  flesh  meat  of  the  ox. 
The  Taenia  elliptica,  the  common  tape-worm  of  the  intestine  of  the  dog, 
in  the  larval  condition  lives  in  the  louse  of  this  animal.  The  liver- 
fluke,  Distomum  hepaticum,  occasionally  found  in  the  liver  of  man,  but 
of  common  occurrence  in  the  sheep,  to  which  it  proves  so  destructive  in 
the  affection  known  as  rot,  in  the  juvenile  condition  lives  in  a  little 
fresh-water  snail  of  the  genus  Lymneus.  The  guinea-worm,  Filaria 
medineusis,  which  in  the  mature  state  is  found  beneath  the  skin  of 
man,  in  the  larval  condition  inhabits  the  minute  crustacean  cyclops  of 
stagnant  waters. 

As  would  be  reasonably  supposed,  entozoa  commonly  gain  access  to 
their  hosts  through  the  food  and  drink,  though  in  the  case  of  aquatic 
animals  they  also  obtain  entrance  directly  through  the  integument  from 
the  surrounding  medium.  So  long  as  they  remain  in  the  intestinal  canal 
they  may  occasion  little  trouble  or  inconvenience.  When  they  are 
numerous  in  this  position  or  proportionately  large,  according  to  their 
peculiar  nature  they  may  produce  more  or  less  suffering  and  even  the 
most  serious  consequences.  Generally,  however,  it  is  when  they  occupy 
other  positions,  to  which  they  have  migrated  from  the  intestine,  that 
they  induce  aggravated  symptoms  proportioned  to  their  numbers  and 
the  nature  of  the  organs  they  infest. 

Many  species  of  entozoa  have  been  discovered  in  man,  and  most  of 
them  are  peculiar  in  kind.  Many  are  common,  and,  while  some  are 
widely  extended,  others  are  more  or  less  restricted  to  certain  localities. 
They  are  variable  in  their  frequency,  largely  proportioned  to  the  preva- 
lence of  habits  which  are  favorable  to  their  transmission,  and  which, 
though  under  control,  are  more  or  less  disregarded.  Some  species  are 
so  rare  in  their  occurrence  that  they  seem  to  be  accidental,  and  therefore 
of  comparatively  little  interest  to  the  physician. 

In  general,  the  frequency  of  occurrence  of  intestinal  worms  is  propor- 
tioned to  the  extent  of  use  of  uncooked  or  insufficiently  cooked  meats, 
the  drinking  of  unfiltered  standing  waters,  uncleanly  habits,  and  the 
intimacy  of  association  with  domestic  animals.  It  therefore  follows 
that  important  prophylactics  against  infection  by  parasites  are  properly- 
cooked  food,  the  use  of  spring  or  freely-running  water  or  filtered  stand- 
ing water,  cleanly  habits,  and  the  avoidance  of  intimacy  with  domestic 
animals. 


The  Oestodes,  or  Tape-worms. 

Tape-worms  in  the  mature  condition  inhabit  the  intestines  of  verte- 
brate animals,  and  are  usually  conspicuous  for  their  long,  tape-like  appear- 
ance and  jointed  cliaracter.  In  the  juvenile  or  larval  state  they  infest 
the  various  organs,  except  the  interior  of  the  intestinal  canal,  of  both 
vertebrates  and  invertebrates,  and  in  this  condition  are  so  diminutive  and 
inconspicuous  that  until  a  comparatively  recent  period  they  for  the  most, 
part  remained  unnoticed,  and  when  known  their  relationship  with  the 
mature  forms  was  not  recognized. 

The  mature  tape-worm,  as  ordinarily  observed,  is  a  long,  soft,  flat, 
white  worm,  which   from  its  resemblance  has  received  its  familiar  name. 
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It  has  a  small  head,  succeeded  by  a  short,  more  slender  neck  gradually 
widening  into  the  body,  which  is  divided  transversely  into  segments. 
These,  which  are  usually  called  joints  or  links,  and  also  named  proglot- 
tides, are  so  many  individuals,  and  finally  become  separated  to  hold  an 
independent  existence.  The  tape-worm  clings  to  the  mucous  membrane 
of  the  intestine  by  its  head,  which  is  provided  for  the  purpose  with 
suckers,  and  in  many  cases  also  with  circlets  of  hooks.  The  segments 
of  the  body  are  incessantly  produced  by  gradual  growth  and  successive 
division  of  the  neck,  and  as  they  enlarge  they  become  more  distinct  and 
develop  within  a  bisexual  generative  apparatus  for  each.  The  worm  has 
neither  mouth  nor  intestine,  but  is  nourished  by  imbibition  from  the 
surrounding  liquid  in  which  it  lies  constantly  bathed.  A  pair  of  longi- 
tudinal vessels  commences  in  the  head  and  extends  throughout  the  body, 
one  on  each  side,  and  in  some  genera  is  joined  by  a  transverse  vessel  at 
the  fore  and  back  part  of  every  segment.  The  mature  segments  have  no 
body-cavity,  but  are  occupied  with  a  complex  bisexual  generative  appa- 
ratus, which  is  self-impregnating.  Finally  the  uterus,  usually  much 
ramified,  becomes  especially  conspicuous  through  distension  with  eggs, 
and  the  rest  of  the  organs  for  the  most  part  become  atrophied.  The 
ripe  segments  successively  detach  themselves  from  those  in  advance,  often 
singly  and  not  infrequently  several  linked  together.  In  this  condition, 
often  in  lively  movement,  they  are  discharged  with  the  feces,  and  thus 
commonly  render  themselves  obvious  to  their  host.  Subsequently  they 
may  continue  to  live  a  brief  period  externally  in  a  non-parasitic  condi- 
tion. Ordinarily,  in  moist  excrement,  or  in  water  or  similar  materials, 
they  will  remain  alive  for  several  days. 

After  the  discharge  of  the  tape- worm  segments,  together  with  the  eggs 
which  had  been  previously  laid  by  the  latter  and  those  still  contained 
within  them,  any  or  all  may  be  swallowed  by  animals  feeding  in  places 
where  the  infected  excrement  has  been  deposited.  When  the  proglottides 
and  eggs  are  taken  into  the  stomach  they  are  digested  and  the  embryos 
or  proscolices  are  liberated. 

The  embryo  or  proscolex  of  the  tape-worm  is  a  microscopic  spherical 
or  oval  body,  provided  at  one  pole  with  three  pairs  of  divergent  spicules, 
by  which  it  is  enabled  to  penetrate  the  walls  of  the  stomach  or  intestine 
of  its  host.  From  these  positions  the  embryo  migrates  either  directly  or 
through  the  blood-vessels  to  some  other  organ,  most  frequently  the  liver 
or  the  muscles.  Having  reached  its  destination,  it  becomes  fixed  in 
position,  and  for  a  time  remains  comparatively  quiescent,  but  undergoes 
further  development.  The  embryo  loses  its  spicules  and  is  transformed 
into  the  larval  form  or  scolex.  In  most  species  of  tape-worms  the  scole:3f 
is  simple  or  individual  in  character,  and  consists  of  a  head  like  that  of 
the  parent  or  mature  worm,  with  a  neck  ending  in  a  capacious  cyst, 
within  which  the  head  and  neck  are  inverted.  In  this  form  the  scolex 
is  contained  in  a  sac  of  connective  tissue  induced  by  the  presence  of  the 
parasite.  Such  sacs,  frequently  observed  imbedded  in  the  flesh,  liver, 
lungs,  and  other  organs  of  animals,  are  familiarly  known  as  measles.  In 
this  condition  the  scolices  of  certain  tape-worms  have  long  been  known, 
but  as  their  relationship  was  not  recognized,  they  were  viewed  as  distinct 
species  of  parasites  and  described  as  cysticerci.  In  other  species  of  tape- 
worms the  scolex  is  of  compound  character ;  that  is  to  say,  the  embryo 
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in  its  furtlicr  development  gives  rise  to  the  production  of  one  or  more 
groups  of  individuals  in  conjunction.  The  compound  scolex  thus  forms 
a  sac  or  a  group  of  sacs,  the  basis  of  hydatid  tumors.  These  occur  of 
various  sizes,  even  up  to  that  of  a  child's  head,  and  may  occupy  any 
organ  of  the  body.  They  consist  of  a  spherical  sac  or  group  of  sacs, 
simple  in  character  or  conta,ining  others,  ranging  in  size  from  that  of  a 
mustard-seed  to  that  of  a  marble,  or  larger  to  that  of  a  walnut,  enclosed 
in  an  envelope  of  connective  tissue  induced  by  the  presence  of  the  para- 
site. The  sacs  are  filled  with  liquid,  and  have,  attached  within  or  free 
and  floating,  or  less  frequently  attached  without,  variable  numbers  of 
little  white  grains,  which  on  examination  with  the  microscope  exhibit  the 
same  constitution  as  the  simple  scolex  above  described.  As  in  the  case 
of  the  cysticerci  of  measles,  the  scolices  of  hydatids  have  long  been 
known,  but  as  their  relationship  with  the  mature  forms  was  unrecognized 
until  lately,  they  were  regarded  as  distinct  parasites  and  described  as 
echinococci  and  coenuri.  Sometimes  the  compound  scolex  fails  in  devel- 
opment further  than  the  production  of  the  sacs,  which  then  constitute  the 
so-called  acephalocysts. 

Measles  with  their  occupants,  when  retained  in  the  muscles  or  other 
organs,  ordinarily  undergo  no  further  development,  but  ultimately,  after 
some  months  to  a  year  or  two,  undergo  degradation.  The  larva  or  scolex 
dies  and  atrophies ;  the  measle  degenerates,  and  often  becomes  the  focus 
of  calcareous  deposit,  shrinks  to  a  little  cicatrix,  and  may  finally  disap- 
pear. Of  a  more  serious  nature  is  the  tape- worm  embryo  which  produces 
the  hydatid  tumor.  With  the  increase  of  this,  proportioned  to  the  pro- 
duction of  sacs  and  scolices,  it  may  become  so  large  as  greatly  to  interfere 
with  the  function  of  the  organ  it  occupies,  and  according  to  the  nature 
of  this  organ  will  be  the  gravity  of  the  affection. 

When,  however,  the  flesh  or  other  parts  of  animals  affected  with 
measles  or  hydatids  containing  active  scolices  are  used  as  food  in  a 
raw  or  insufficiently  cooked  state,  the  meats  are  digested  in  the  stomach 
and  the  scolices  liberated  to  pursue  their  further  development.  Passing 
into  the  small  intestine,  the  active  scolex  everts  its  head  from  its  caudal 
sac,  which  atrophies  and  disappears,  and  the  parasite  attaches  itself  to  the 
mucous  membrane,  and  rapidly  develops  and  grows  into  the  conspicuous 
and  familiar  form  of  the  adult  tape-worm.  The  duration  of  life  of  the 
latter  while  maintaining  its  position  in  the  intestine  is  uncertain,  but 
under  favorable  circumstances  it  commonly  continues  for  years,  and  thus, 
with  the  incessant  production  of  ripe  segments  charged  with  eggs,  it 
becomes  a  constant  focus  of  infection. 

Three  species  of  tape-worm  in  the  mature  condition  are  common  par- 
asites of  man,  living  in  the  small  intestine.  They  are  the  Taenia  saginata, 
Taenia  solium,  and  Bothriocephalus  latus. 

T^NiA  SAGINATA. — Synonyms  :  Taenia  mediocanellata  ;  Beef  tape- 
worm ;  Unarmed  tape- worm ;  Fat  tape- worm. 

Larval  condition:  Cysticercus  saginata;  Beef  measle-worm. 

This,  which  is  now  regarded  as  the  most  common  tape-worm  of  man, 
is  named  the  beef  tape,-worm  because  it  is  derived  from  the  beef  used  as 
food.     In  the  mature  condition  it  lives  only  in  the  small  intestine  of 
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man,  and  in  the  juvenile  condition  it  lives  in  the  ox.  Its  frequency  is 
proportioned  to  the  prevalence  of  the  custom  of  eating  beef  in  a  raw 
or  insufficiently  cooked  state,  conjoined  with  the  careless  habit  of  leaving 
human  excrement  in  pastures  where  it  is  accessible  to  cattle. 

The  mature  beef  tape-worm  is  commonly  observed  as  a  soft,  yellowish- 
white,  thickish,  band-like  worm,  ranging  from  six  to  twenty  feet  or  more 
in  length.  The  head,  about  the  size  of  a  yellow  mustard-seed,  is  rounded 
quadrate  and  provided  with  four  equidistant  hemispherical  suckers.  Suc- 
ceeding the  head  is  a  short,  slightly  narrower,  flattened  neck,  which  merges 
into  the  gradually  widening  and  segmented  body.  The  seguients,  at  first 
narrow  fore  and  aft  and  several  times  wider  than  the  length,  become 
successively  larger,  proportionately  longer,  more  distinct,  and  quadrate  in 
outline;  and  finally  the  length  may  exceed  the  breadth  two  or  three 
times.  A  full-grown  tape-worm  may  possess  twelve  liundred  segments 
and  more,  and  specimens  are  recorded  as  reaching  a  length  of  thirty  feet. 
The  larger  segments  measure  from  a  quarter  of  an  inch  fo  an  inch  long  and 
from  three  to  four  lines  wide.  The  larger  or  riper  segments  exhibit  on 
one  border,  irregularly  alternating  on  the  two  sides,  at  or  near  the  middle, 
a  papilla  in  which  is  the  external  aperture  of  the  genital  apparatus.  In 
the  fully-ripe  segments  the  uterus,  distended  with  eggs,  may  be  obscurely 
seen  through  the  wall  of  the  body,  but  is  rendered  more  visible  by  drying 
the  segments,  moderately  compressed,  between  two  pieces  of  glass.  It 
appears  as  a  long,  narrow,  white  or  brownish  median  line  or  tube, 
giving  off  laterally  numerous  short,  transverse,  more  or  less  branching 
tubes. 

The  worm  in  its  usual  position  lies  along  the  course  of  the  intestine 
in  loose  coils,  and  exhibits  lively  movements,  alternately  shortening  and 
elongating,  expanding  and  contracting  the  head,  and  protruding  and 
retracting  the  suckers.  The  ripe  segments  spontaneously  detach  them- 
selves, and  may  be  found  scattered  along  the  large  intestine  ready  to  be 
discharged  with  the  excrement,  or,  as  is  sometimes  the  case,  they  may 
spontaneously  creep  from  the  anus.  Rarely  more  than  a  single  worm 
infests  a  person  at  the  time.  The  species  is  of  rapid  growth.  According 
to  Perroncito,  quoted  by  Cobbold,  a  mature  w^orm  was  reared  from  a  beef 
measle,  swallowed  by  a  student,  in  fifty-four  days. 

It  is  estimated  that  the  number  of  eggs  in  the  mature  segments  of  the 
beef  tape-worm  amounts  to  about  35,000.  As  the  full-grown  worm  may 
consist  of  1200  segments,  and  there  is  reason  to  believe  these  are  renewed 
several  times  annually,  we  learn  that  the  whole  number  of  eggs  produced 
by  a  single  individual  is  enormous.  The  ripe  segments,  attached  to  the 
parent  or  becoming  spontaneously  detached,  lay  their  eggs  in  the  intestine 
to  be  discharged  with  the  feces.  When  more  or  less  emptied  they  shrink 
and  appear  reduced  in  size,  and  in  this  condition  are  expelled  or  sponta- 
neously creep  from  the  anus.  If  the  ripe  segments  are  forcibly  expelled 
and  are  alive,  they  will  lay  their  eggs  in  the  feces  externally.  The  ripe 
eggs  are  brown,  oval,  about  0.03  mm.  long,  and  have  a  thick  shell,  with 
an  outer  vertically  striated  envelope. 

As  previously  intimated,  the  common  source  of  the  beef  tape- worm  in 
man  is  the  use  of  raw  or  insufficiently  cooked  beef  affected  with  measles. 
The  ox  becomes  infested  by  swallowing  the  eggs,  or,  it  may  be,  even 
the  entire  segment,  of  a  tape-worm  deposited  with  feces  in  the  pas- 
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til  res  of  cattle.  The  measles  usually  occur  in  the  muscles,  including  the 
heart,  though  they  have  also  been  noticed  in  the  liver  and  lungs.  They 
appear,  in  beef,  as  oval,  whitish  bodies  from  the  size  of  a  mustard-seed 
to  that  of  a  pea.  They  consist  of  a  sac  of  connective  tissue  containing 
the  larval  tape-worm  or  cysticercus.  Measles  under  ordinary  circum- 
stances are  seldom  noticed  in  beef,  and  when  they  occur  are  commonly 
few  in  number. 

According  to  the  latest  authorities — Leuckart,  Cobbold,  Stein,  and 
<^)thers — the  beef  tape- worm  is  the  most  common  of  the  cestodes  which 
infest  man.  Until  within  about  thirty  years  it  was  generally  not  distin- 
guished from  the  pork  tape-worm,  and  this  was  accordingly  regarded  as 
the  most  common  human  species.  Since  the  writer  distinctly  recognized 
the  beef  tape-worm  within  the  last  twenty  years,  all  the  specimens  of 
Taeniae,  from  people  of  Philadelphia  and  its  vicinity,  that  have  been  sub- 
mitted to  him  for  examination — perhaps  in  all  about  fifty — have  appeared 
to  belong  solely  to  Taenia  saginata.  The  prevalence  of  this  species  with 
us  is  no  doubt  due  to  the  common  custom  of  eating  underdone  or  too 
rare  beef,  while  the  pork  tape-worm  is  comparatively  rare,  as  with  us 
pork  is  only  used  in  a  well-cooked  condition. 

T^NiA  SOLIUM. — Synonyms  :  The  Pork  tape- worm ;  Solitary  tape- 
worm; Armed  tape- worm. 

Larval  condition :  Cysticercus  cellulosae ;  Pork  measle-worm. 

Until  a  recent  period  this  species  was  generally  regarded  as  the  most 
common  tape-worm  of  man — a  view  which  in  great  measure  was  due  to 
the  circumstance  that  the  beef  tape- worm  was  not  distinguished  from  it. 
It  was  called  the  solitary  tape-worm,  still  expressed  by  the  specific  name, 
from  the  impression  that  it  rarely  occurred  otherwise  than  single  at  a  time 
in  a  person.  This  has  also  proved  to  be  incorrect,  likewise  due  to  the  two 
kinds  of  tape- worms  having  been  confounded  together;  for  while  the 
beef  tape-worm  most  commonly  occurs  solitary,  the  pork  tape-worm  not 
unfrequently  occurs  with  several  together. 

The  species  is  now  appropriately  named  the  pork  tape-worm,  as  indi- 
cating its  common  source — pork  used  as  food.  The  frequency  of  the 
parasite  is  proportioned  to  the  prevalence  of  the  custom  of  using  pork 
in  a  raw  or  imperfectly  cooked  state,  conjoined  with  that  of  depositing 
excrement  where  it  may  be  accessible  to  hogs.  In  the  mature  condition 
the  pork  tape-worm  is  peculiar  to  man  and  lives  in  the  small  intestine, 
but  in  the  larval  condition,  though  especially  infesting  the  hog,  it  also 
occasionally  infests  man,  and  lives  in  any  organs  of  the  body,  but 
mostly  the  muscles,  liver,  and  lungs. 

The  mature  pork  tape-worm,  as  commonly  seen,  is  a  soft  white,  thin, 
band-like  worm,  from  five  to  ten  feet  long  and  about  four  lines  where 
widest.  The  head  is  spheroid,  about  the  size  of  that  of  an  ordinary  pin, 
and  smaller  than  that  of  the  beef  "tape-worm.  It  is  furnished  with  fom- 
hemispherical  cup-like  suckers,  and  the  summit  forms  a  blunt  papilla 
armed  with  a  double  circle  of  twenty-five  or  twenty-six  hooks.  The 
neck  is  narrow,  thread-like,  about  an  inch  long,  and  merges  into  the 
segmented  body,  which  gradually  widens  to  the  extent  mentioned.  The 
segments,  at  first  much  wider  than  long,  as  they  successively  enlarge  also 
become  more  distinct  and  proportionately  longer,  so  that  the  more  postc- 
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rior  ri})e  ones  are  as  long  as  they  are  wide,  and  often  longer,  though  not 
to  the  same  degree  as  in  the  beef  tape-worm.  The  genital  papilla,  with 
its  external  aperture,  is  marginal  as  in  the  latter.  The  fully-developed 
uterus  is  quite  distinctive  in  character  from  that  of  the  beef  tape-worm. 
The  median  tube  is  coarser,  and  the  lateral  branches  are  likewise  coarser, 
much  fewer — half  the  number  or  fewer — less  branched,  and  less  crowded. 
The  ripe  and  often  spontaneously  detached  segments  are  commonly  longer 
than  broad,  more  or  less  elliptical  in  outline,  with  truncated  ends,  and 
usually  measure  about  half  an  inch  in  length  by  about  a  third  in  breadth. 
The  ripe  eggs  resemble  those  of  the  beef  tape-worm,  but  are  usually  sphe- 
roid in  shape. 

The  common  source  of  the  pork  tape- worm  is  pork  affected  with  measles 
eaten  in  the  raw  or  insufficiently  cooked  state.  The  hog  becomes  affected 
with  measles  wjien  it  has  access  to  human  excrement  containing  eggs  and 
ripe  segments  of  the  tape-worm,  which  it  eats  with  avidity.  The  eggs, 
with  their  already  developed  embryos,  when  swallowed,  undergo  the  same 
series  of  transformations  and  course  as  those  indicated  in  the  account  of 
the  beef  tape-worm.  Pork  affected  with  measles  is  much  more  com- 
mon than  beef  affected  in  the  same  way,  and  is  frequently  a  subject  of 
ordinary  observation.  From  the  difference  in  habit  of  the  hog  and  ox 
this  is  what  might  have  been  suspected ;  and  the  fact  that  the  beef  tape- 
worm is  more  common  than  the  pork  tape- worm  is  to  be  explained  from 
the  circumstance  that  fresh  beef  is  in  more  general  use  than  pork,  and  is 
usually  employed  less  thoroughly  cooked. 

The  pork  measles  are  commonly  seen  as  round  or  oval,  hard,  whitish 
bodies,  from  the  size  of  a  hempseed  to  that  of  a  pea,  imbedded  in  the 
connective  tissue  of  the  muscles  or  flesh.  The  measle  consists  of  a  sac  of 
connective  tissue  enclosing  the  scolex  or  larval  tape- worm,  which  resem- 
bles that  of  the  beef  tape- worm,  but  differs  especially  in  the  possession  of 
a  double  circlet  of  hooks  to  the  head,  as  in  the  adult  worm.  The  scolex 
has  long  been  known,  and  was  regarded  as  a  distinct  parasite,  with  the 
name  of  Cysticercus  cellulosse.  When  fresh  pork  measles  are  swallowed 
by  man  they  are  digested  in  the  stomach,  and  the  cysticercus  or  scolex  is 
released  and  passes  into  the  small  intestine.  Here,  attaching  itself  to  the 
mucous  membrane  by  means  of  its  suckers  and  crown  of  hooks,  it  rapidly 
develops  and  grows  into  the  adult  tape-worm.  In  this  condition  it  lies 
in  loose  folds  along  the  intestine,  to  which  it  clings  so  tenaciously  that 
commonly  the  neck  gives  way  when  the  greater  part  of  the  worm  is  forci- 
bly detached  by  the  use  of  medicines.  Fragments,  consisting  of  the  more 
mature  segments,  frequently  appear  detached  from  the  posterior  part  of 
the  worm,  and  the  fully-ripe  segments  may  be  seen  scattered  singly  in  the 
course  of  the  large  intestine.  The  isolated  segments  are  thinner  and  more 
translucent  than  those  of  the  beef  tape- worm,  and  in  this  condition  are 
discharged  with  the  feces,  but  may  also  spontaneously  creep  from  the 
anus,  though  seldom  as  compared  with  the  other  species. 

Experiments  repeatedly  made  by  swallowing  pork  measles  prove  that 
the  mature  tape-worm  may  be  developed  in  the  course  of  three  months. 
The  length  of  life  attained  by  it  under  favorable  circumstances  is  uncer- 
tain, but  it  probably  continues  a  dozen  years  or  more. 

The  scolex  of  the  pork  tape-worm,  or  the  cysticercus,  so  common  in  the 
hog,  is  also  less  frequently  a  parasite  of  man,  and  in  this  condition  is  a 
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more  potent  agent  of  danger  than  in  its  ordinary  or  mature  state.  The 
infection  is  due  to  the  introduction  of  eggs  or  mature  segments  of  the 
tape-worm  into  the  stomach — a  circumstance  which  may  readily  occur 
through  handling  these  objects  and  transferring  them  to  the  mouth,  or 
more  rarely  perhaps  by  their  transference  from  the  intestine  into  the 
stomach  through  vomiting. 

In  the  measle  form  the  parasite  may  occur  in  any  organ  of  the  body, 
but  is  mostly  found  in  the  muscles  and  subcutaneous  tissue.  Its  patho- 
logical significance  depends  on  its  number  and  position.  Located  in  the 
nerve-centres,  it  may  occasion  the  most  serious  consequences.  Usually  it 
occurs  in  small  numbers  and  gives  rise  to  no  obvious  inconvenience,  and 
is  only  accidentally  detected  in  dissection  after  death.  It  appears  to  main- 
tain its  vitality  for  some  years,  but  finally  dies,  and  undergoes  degradation. 
Only  when  it  can  be  detected  in  such  position  as  the  interior  of  the  eye  or 
beneath  the  conjunctiva  can  the  patient  be  relieved  by  surgical  aid.  Else- 
where, even  if  its  presence  is  suspected,  it  is  ordinarily  beyond  the  reach 
of  medical  treatment.  The  writer  a  few  years  since,  in  dissecting  the  body 
of  a  colored  man  to  illustrate  his  lectures  on  the  muscles,  found  two  living 
measles,  of  which  one  was  in  the  diaphragm  and  the  other  in  the  trans- 
versalis  muscle  of  the  abdomen,  but  none  were  detected  elsewhere.  The 
parasite  unquestionably  gave  no  inconvenience  to  its  host  during  life. 

Other  species  of  Taenia  which  have  been  observed  as  parasitic  in  the 
human  intestine  are  mostly  of  rare  occurrence. 

T^NiA  CTJCUMERINA,  the  common  tape- worm  of  the  dog,  and  T^nia 
ELLIPTICA,  the  common  tape- worm  of  the  cat,  are  very  much  alike  in 
appearance,  and  are  regarded  by  many  authorities  as  the  same  species. 
They  occur  frequently  in  considerable  numbers  in  these  animals,  living 
in  the  small  intestine.  They  have  also  been  occasionally  found  in  man, 
especially  children. 

It  is  a  comparatively  delicate  worm,  chain-like  in  appearance,  ranging 
from  four  inches  to  a  foot  in  length.  The  head  is  provided  with  four 
suckers  and  a  prominent  rostellum  armed  with  about  sixty  hooks.  The 
neck  and  anterior  part  of  the  body  are  thread-like.  The  mature  seg- 
ments are  elliptical  in  outline  or  like  a  melon-seed,  whence  the  name. 
There  is  a  double  set  of  sexual  organs,  and  a  genital  orifice  occupies  the 
middle  of  both  lateral  margins  of  the  segments.  The  ripe  segments 
become  readily  detached  and  creep  actively  in  the  intestine,  and  are  either 
expelled  with  the  feces  or  they  spontaneously  creep  from  the  anus.  The 
eggs  are  comparatively  few  and  measure  0.05  mm. 

Late  researches  appear  to  show  that  the  eggs  adhering  to  the  hair  about 
the  anus  or  elsewhere  are  eaten  by  lice  of  the  same  animals,  and  within 
these  insects  undergo  further  development.  The  dog  and  cat,  subse- 
quently swallowing  the  lice,  infect  themselves  with  the  mature  worms. 
Thus  also  persons,  especially  children,  from  too  great  familiarity  with 
these  animals,  directly  or  through  their  food,  may  likewise  become 
infected. 

T.ENIA  NANA,  the  Dwarf  tape-worm,  has  been  observed  but  once.  It 
was  discovered  by  Bilharz,  in  Egypt,  in  a  boy  who  died  of  meningitis     It 
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is  a  little  worm,  about  half  an  inch  in  length,  and  occurred  in  large  num- 
bers in  the  duodenum. 

T^NiA  TENELLA. — This  is  another  small  species,  which  has  been  but 
once  observed.  It  is  described  by  Cobbold,  who  suspects  it  to  be  derived 
from  measles  of  the  sheep. 

T^NiA  FLAVOPUNCTATA  is  also  a  Small  species,  from  eight  to  ten 
inches  long,  with  ripe  joints  about  one  millimeter  long  and  from  one  and 
a  half  to  two  millimeters  broad.  It  is  described  by  Weinland,  and  has 
also  been  but  once  observed.  A  half-dozen  specimens  were  discharged 
from  a  healthy  child,  of  nineteen  months,  in  Boston,  Mass. 

Since  the  above  was  written  the  author  has  had  the  opportunity  of 
examining  some  little  tape-worms  which  he  suspects  to  be  of  the  same 
kind  as  the  former.  They  occurred  in  the  practice  of  T.  V.  Crandall  in 
Philadelphia,  and  were  expelled  from  a  child  of  three  years  of  age  after 
the  use  of  santonin.  About  a  dozen  fragments  appear  to  have  pertained 
to  three  worms,  from  twelve  to  fifteen  inches  in  length.  The  head  in  all 
was  lost.  The  anterior  part  of  the  body  is  thread-like,  the  posterior  part 
about  two  and  a  quarter  millimeters  wide.  Tlie  width  of  the  joints  is 
more  than  twice  the  length.  The  ripe  joints  are  pale  brown,  and  are 
remarkable  for  the  comparative  simplicity  of  the  uterus,  which  is  dis- 
tended with  brown  eggs.  A  peculiarity  of  the  worm  is  the  repeated  but 
irregular  alternation  of  fertile  with  sterile  joints.^ 

The  species  is  probably  more  common  than  might  be  supposed,  and 
from  its  small  size,  and  perhaps  harmless  character,  has  generally  escaped 
notice. 

T^xiA  MADAGASCARiENSis. — This  spccics,  described  by  Davaine,  is 
imperfectly  known.  Fragments  of  the  worm  have  been  twice  observed 
in  the  Comoro  Islands. 

BoTHRiocEPHALUS  LATUS. — Synonyms :  Dibothrium  latum;  Taenia 
lata ;  Broad  tape- worm. 

This  tape-worm,  of  another  genus  than  the  preceding,  is  a  common 
parasite  of  man  in  certain  localities  of  Europe,  but  has  not  been  found 
as  an  indigenous  product  elsewhere.  It  occurs  especially  in  Sweden  and 
Russia,  East  Prussia,  Poland,  and  West  Switzerland.  In  the  latter  coun- 
try it  prevails  to  such  an  extent  that  it  is  reported  that  about  one-fourth 
of  the  inhabitants  of  Geneva  are  thus  infested.  Among  the  tape- worms 
submitted  to  the  writer  from  time  to  time  for  identification  a  few  years  ago 
was  a  large  specimen  of  Bothriocephalus  latus,  but  it  prOved  to  have  been 
derived  from  a  Swede  who  had  arrived  in  this  country  only  a  few  months 
previously. 

There  are  many  species  of  Bothriocephalus,  which  in  the  adult  con- 
dition mainly  live  in  fishes.  The  genus  is  distinguished  from  Taenia  by 
many  points,  chiefly  in  the  form  and  construction  of  the  head,  the  form 
of  the  joints  and  uterus,  and  the  position  of  the  genital  aperture,  which 
is  situated  centrally  on  one  of  the  broad  surfaces  instead  of  the  lateral 
margin. 

*  Amer.  Joum.  of  Medical  Sciences,  1884,  p.  110. 
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The  broad  tape- worm  is  the  largest  of  the  tape-worms  infesting  man,  a 
full-grown  specimen  reaching  to  twenty-five  feet  in  length  with  a  breadth 
of  three-fourths  of  an  inch,  and  consisting  of  upward  of  four  thousjmd 
segments.  It  is  a  soft,  grayish,  flat,  band-like  worm,  with  head,  neck, 
and  segmented  body  holding  the  same  proportions  as  in  the  other  tape- 
worms. The  head  is  elongated,  clavate,  and  is  provided  with  a  long, 
narrow,  elliptical  sucker  on  each  side.  The  narrower  neck  is  short  and 
merges  into  the  segmented  body,  which  gradually  widens  to  half  an  inch 
or  more.  As  the  segments  successively  enlarge,  they  increase  proportion- 
ately to  a  greater  extent  in  breadth,  so  that  their  width  for  the  most  part 
measures  from  two  to  four  times  their  length.  A  few  toward  the  end  of 
the  series  become  narrower  and  longer  than  those  in  advance.  In  the 
ripe  segments  the  uterus,  distended  with  brownish  eggs,  forms  a  central 
rosette-like  group  of  pouches.  The  genital  aperture  is  central  in  the 
broad  surface  of  the  segments,  and  is  always  on  the  same  or  ventral  side. 

The  broad  tape-worm  inhabits  the  small  intestine,  and  is  usually  found 
single,  but  occasionally  several  together,  and  sometimes  also  in  association 
with  one  or  both  the  other  common  tape-worms.  The  species  is  also 
reported  to  be  not  infrequent  in  the  dog. 

Ripe  portions  of  the  broad  tape-worm  become  detached  in  fragments 
of  variable  length,  to  be  discharged  with  the  feces.  The  partially-emptied 
appearance  of  the  uteri  in  these  fragments  indicates  the  laying  of  the 
^ggs  previous  to  the  expulsion  of  the  latter.  The  eggs  are  oval,  of  a  light- 
brown  color,  and  measure  about  0.07  mm.  long.  The  shell  at  one  pole  is 
furnished  with  an  operculum  or  lid  for  the  escape  of  the  embryo.  This 
is  developed  subsequently  to  the  discharge  of  the  eggs  from  the  intestine. 
If  tlie  eggs  are  placed  in  water,  in  the  course  of  some  months  the  embryos 
are  developed  and  escape  from  the  shell.  The  embryo  is  a  round  or  oval 
body  furnished  with  three  pairs  of  spicules,  as  in  that  of  the  Taeniae,  but 
differs  in  possessing  a  ciliated  envelope,  by  means  of  w^hich  it  freely  swims 
about  in  the  water.  After  some  days  the  embryo  discards  its  envelope  and 
creeps  about  in  an  amoeboid  manner.  Further  than  this,  until  recently, 
the  fate  of  the  embryo  was  unknown.  Braun  of  St.  Petersburg,  after 
determining  the  presence  of  scolices  of  Bothriocephalus  in  the  muscles, 
liver,  and  organs  of  generation  of  the  pike,  trout,  and  eel-pout,  by  feeding 
these  to  cats  and  dogs  succeeded  in  rearing  worms  which  differed  in  no 
respect,  except  in  being  smaller,  from  the  Bothriocephalus  latus  of  man. 
Such  being  the  case,  it  becomes  evident  that  man  may  ordinarily  become 
infested  with  the  parasite  by  eating  raw  or  insufficiently  cooked  fishes  of 
the  kind  mentioned. 

Bothriocephalus  cordatus,  described  by  Leuckart  as  a  common 
species  infesting  the  dog  in  Greenland,  has  been  reported  as  having  once 
been  found  in  a  woman.  Bottger  regards  it  as  not  distinct  from  Bothrio- 
cephalus latus. 

Bothriocephalus  cristatus. — This  species,  but  once  observed,  is 
described  by  Davaine.  It  was  passed  by  a  child  in  Paris,  and  the  worm 
was  upward  of  nine  feet  in  length. 

Symptoms  of  Tape-worms. — ^Whichever  may  be  the  species  of  tape- 
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worm  infesting  the  human  intestine,  the  symptoms  to  which  it  gives  rise 
are  mainly  of  the  same  character,  modified  of  course  in  degree  by  the 
size  and  number  of  the  parasites  and  the  susceptibilities  of  the  patient. 
Clinging  by  means  of  the  head  to  the  mucous  membrane  of  the  intestine, 
and  involved  among  the  valvulae  conniventes  and  villi,  the  worm  may 
extend  in  loose  folds  along  the  greater  part  of  the  course  of  the  intestine 
or  lie  coiled  in  an  elongate  mass.  Besides  being  rendered  evident  from 
time  to  time  by  the  discharge  of  segments  or  fragments,  the  beef  tape- 
worm especially  sometimes  introduces  itself  to  the  notice  of  its  host 
through  the  segments  creeping  from  the  anus.  Sometimes  segments  of 
tape- worms  are  vomited,  especially  in  women;  and  the  exhibition  in 
this  way,  especially  of  the  pork  tape-worm,  is  to  be  deplored,  for  should 
segments  be  retained  in  the  stomach  the  patient  becomes  further  liable  to 
be  affected  with  measles  or  cysticerci. 

Some  persons  continue  infested  with  a  tape-worm  a  long  time  without 
suspecting  its  existence  and  with  little  or  no  inconvenience,  and  perhaps 
first  become  aware  of  its  presence  by  the  accidental  discovery  of  segments 
discharged  from  the  bowels.  Usually,  however,  the  parasite  creates  more 
or  less  disturbance,  and  not  unfrequently  occasions  great  discomfort. 
The  symptoms  are  both  local  and  of  a  general  nature.  Itching  at  the 
extremities  of  the  alimentary  canal  and  various  dyspeptic  symptoms  are 
common ;  uncomfortable  sensations  in  the  abdomen,  uneasiness,  fulness  or 
emptiness,  feeling  of  movement  attributed  to  the  worm,  and  colicky  pains ; 
disordered  appetite,  sometimes  deficient,  ofteuer  craving;  paleness,  dis- 
coloration around  the  eyes,  furred  tongue,  fetid  breath,  and  sometimes 
emaciation ;  fulness  of  the  forehead,  dull  headache,  buzzing  in  the  eai-s, 
twitching  of  the  face,  and  dizziness ;  often  uncomfortable  feelings  in  the 
abdomen  increased  by  fasting,  which  are  temporarily  relieved  by  taking 
a  full  meal.  Certain  kinds  of  food  also  at  times  appear  to  produce 
greater  uneasiness,  apparently  due  to  more  than  usual  disturbance  of  the 
parasite.  Symptoms  of  a  more  grave  character  are  sensations  of  fainting, 
chorea,  and  epileptic  fits.  Others  of  a  chlorotic  and  hysterical  character 
are  not  unfrequent,  especially  in  women,  who  also  may  suffer  more  or  less 
from  uterine  disorder. 

All  the  ordinary  symptoms  are  quickly  relieved  by  the  expulsion  of 
the  tape-worm — permanently  if  it  is  entirely  removed,  but  temporarily,  as 
is  frequently  the  case,  when  only  the  greater  bulk  of  the  parasite  is  dis- 
charged and  the  head  continues  to  remain  securely  attached  to  the  intes- 
tine and  ready  to  renew  its  many-segmented  body.  The  tape-worms  are 
capable  of  a  wonderful  amount  of  extension  from  traction  without 
detachment;  and  from  the  delicacy  of  the  neck  and  the  anterior  part 
of  the  body,  and  the  action  of  medicine  on  the  peristaltic  motion  of  the 
intestine,  the  posterior  part  of  the  worm,  including  its  great  bulk,  is  most 
apt  to  be  torn  away  and  discharged,  while  the  head  remains.  So  long  as 
this  is  the  case,  and  the  worm  has  not  been  poisoned  or  killed,  the 
anterior  portion  grows,  and  thus  the  parasite  is  renewed  and  accompanied 
by  a  return  of  all  the  former  symptoms.  Under  the  appropriate  treat- 
ment the  evacuations  of  the  patient  should  be  carefully  inspected,  so  as 
to  satisfy  both  physician  and  patient  that  the  parasite  has  been  com- 
pletely expelled.  To  properly  examine  the  evacuations,  they  should  be 
repeatedly  drenched  with  clear  water,  and  the  sediment,  after  the  settling 
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of  the  wasliiugs,  must  be  inspected.  It  is  only  when  the  physician  has 
seen  tlie  head  of  the  parasite  that  he  can  reasonably  ensure  his  patient  a 
permanent  cure. 

Treatment. — To  get  rid  of  tape-worms  many  remedies  have  been 
employed,  though  comparatively  few  retain  a  reputation  for  positive 
success.  Some  act  by  powerfully  operating  on  both  bowels  and  worms, 
producing  the  detachment  and  discharge  of  the  latter  without  killing 
them,  as  is  often  indicated  in  the  lively  movements  they  exhibit  after 
their  expulsion.  Others  poison  and  kill  the  worms,  and  also  cause  their 
detachment  and  expulsion  from  the  bowel. 

Before  the  administration  of  the  appropriate  medicine  for  tape-worms, 
with  the  object  of  rendering  it  more  effective  it  is  advisable  to  bring  the 
alimentary  canal  into  a  condition  which  will  render  the  parasites  most  vul- 
nerable. For  this  purpose  fasting  is  to  be  recommended  for  several  days 
previously,  and  when  food  is  used  it  should  be  in  moderate  quantity,  and 
of  such  a  character  as  to  leave  little  residue  to  accumulate  in  the  intes- 
tine. Wheat  bread,  the  ordinary  meats,  milk  and  coffee,  are  best,  while 
the  usual  vegetables  should  be  avoided. 

One  of  the  most  effective  remedies  is  the  oil  of  turpentine  in  the  dose 
of  one  or  two  fluidounces,  made  into  an  emulsion  with  white  of  egg  and 
sugar ;  children  require  about  half  the  quantity.  The  large  dose  is  less 
apt  to  produce  the  usual  objectionable  effects  of  that  medicine  than  small 
ones.  The  only  inconvenience  caused  by  it  is  the  heat  of  the  stomach, 
some  febrile  excitement,  and  fulness  of  the  head  or  headache  lasting  for 
one  or  two  days.  The  effects  are  more  apt  to  occur  when  the  medicine 
does  not  act  as  a  cathartic.  The  oil  usually  operates  quickly,  killing  the 
worm  and  producing  its  discharge.  If  it  does  not  act  in  the  course  of 
two  or  three  hours,  a  full  dose  of  castor  oil  may  be  given,  and,  if  necessary 
to  aid  the  action  of  this,  enemata  may  be  employed.  To  ensure  the  pur- 
gative action  of  the  oil  of  turpentine  it  may  be  advantageously  associated 
with  the  castor  oil,  of  each  a  fluidounce  made  into  an  emulsion. 

Another  and  effective  remedy  is  the  root  of  the  male  fern,  Aspidium 
filix-mas,  used  in  decoction  or  electuary.  Stein  of  Frankfort  recommends 
the  ethereal  extract  as  the  best  preparation,  and  prescribes  it  in  doses  of 
from  seven  to  ten  grammes,  enclosed  in  half  the  number  of  gelatin  cap- 
sules and  administered  at  short  intervals  within  half  an  hour.  It  should 
be  taken  in  the  morning  fasting,  after  taking  a  cup  of  coffee,  swallowing 
the  capsules  with  the  aid  of  a  second  cup.  Half  an  hour  after  the 
capsules  are  taken  a  mixture  of  castor  oil,  brandy,  and  ginger  syrup,  of 
each  fifteen  grammes,  should  be  administered.  The  treatment  has  proved 
all  that  could  be  desired,  and  the  worm,  including  the  head,  is  discharged 
altogether,  rolled  into  a  ball. 

The  bark  of  the  pomegranate-root,  Punica  granatum,  is  also  a  power- 
ful and  efficient  remedy,  but  often  proves  very  disagreeable  from  its  pro- 
ducing violent  pains  in  the  abdomen,  with  nausea  and  vomiting.  It  also 
generally  purges,  occasioning  the  discharge  of  the  worm.  Kiichenmeister 
prefers  it  to  any  other  medicine,  given  in  the  form  of  decoction  prepared 
by  macerating  three  ounces  of  the  fresh  bark  in  twelve  fluidounces  of 
water  for  twelve  hours,  and  concentrating  the  infusion  by  gentle  heat  to 
one-half.     He  recommends  it  to  be  taken  after  fasting  a  day  and  the 
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administration  at  night  of  two  fluidounces  of  castor  oil.  It  is  to  be 
given  in  three  or  four  doses  within  an  hour.  Should  the  medicine  not 
purge,  it  should  be  followed  by  another  dose  of  castor  oil. 

Recently,  Feraud  has  recommended  the  tannate  of  pelletierin,  the 
alkaloid  of  which  is  derived  from  the  pomegranate-root,  as  the  most 
powerful  of  remedies  for  tape-worm,  the  dose  for  an  adult  being  one- 
half  to  three-fourths  of  a  grain.  The  patient  should  fast  a  day  on 
bread  and  milk,  and  the  following  morning,  before  rising,  take  an 
infusion  of  one-third  of  an  ounce  of  senna.  This  should  be  followed 
an  hour  later  by  half  the  medicine  diffused  in  a  little  water,  and  the 
patient  should  remain  quiet  in  bed  to  avoid  nausea  and  vomiting.  Half 
an  hour  later  the  rest  of  the  medicine  is  to  be  given,  followed  in  another 
half  hour  by  a  dose  of  castor  oil.  Should  there  be  no  stool  after  an 
hour,  purgative  enemata  may  be  used.  In  one  case  twelve  beef  tape- 
worms were  discharged  together  measuring,  collectively,  fifty  meters. 

Kousso,  the  flower  of  Brayera  anthelmintica,  an  Abyssinian  herb, 
has  been  of  late  much  employed  as  a  remedy  for  tape-worms,  but  with 
many  physicians  of  experience  it  has  lost  favor.  Heller  speaks  of  it 
highly,  and  recommends  it  to  be  taken  in  the  morning,  an  hour  after 
the  patient  has  taken  coffee.  The  dose  is  from  half  an  ounce  to  an  ounce, 
and  is  conveniently  taken  in  compressed  balls  or  disks,  coated  with  gela- 
tin, and  swallowed  at  intervals  in  the  course  of  an  hour,  aided  by  mouth- 
fuls  of  coffee.  Any  disposition  to  vomit  should  be  repressed,  which  is 
rendered  easier  by  taking  small  mouthfuls  of  strong  coffee  or  pieces  oi 
ice. 

Koussin,  an  alcoholic  preparation  of  kousso,  is  also  efficient,  and  has 
the  advantage  over  the  latter  that  it  does  not  occasion  nausea.  It  has 
been  used  in  the  medical  clinic  of  Munich  in  the  dose  of  30  grains, 
and  it  has  been  a  very  rare  occurrence  that  the  result  was  not  all  that 
could  be  desired. 

The  seeds  of  the  common  pumpkin,  Cucurbita  pepo,  are  extolled  by 
many  physicians  as  a  remedy  for  tape-worms ;  and  the  writer  has  twice 
had  the  opportunity  of  observing  large  specimens  of  the  beef  tape-worm 
which  were  expelled  after  the  administration  of  this  medicine.  The  dose 
is  an  ounce  of  the  seeds  bruised  into  a  paste  and  made  into  an  emulsion. 
It  should  be  taken  in  the  morning,  fasting,  and  followed  in  an  hour  or 
two  with  a  full  dose  of  castor  oil. 

Santonin,  a  principle  derived  from  santonica,  Artemisia  maritima,  is 
reported  as  a  remedy  for  tape- worms,  but  its  efficacy  has  also  been  denied. 
The  dose  is  from  two  to  four  grains  for  an  adult,  and  from  one-quarter 
to  one-half  a  grain  for  children  over  two  years.  It  is  best  administered 
in  lozenges  prepared  with  sugar  and  tragacanth. 

The  quinia  sulphate  has  also  been  recommended  as  an  effectual  remedy 
both  in  tape-  and  seat-worms. 

As  regards  the  prophylaxis  of  tape-worms,  there  are  some  important 
points  to  which  we  direct  attention. 

The  evacuations  of  patients  containing  tape- worms,  their  segments  and 
eggs,  should  not  be  carelessly  thrown  away,  at  least  in  places  accessible  to 
animals  which  may  become  infected.  They  should  be  treated  with  boil- 
ing water,  the  heat  of  which  is  sufficient  to  kill  all  animal  parasites.  The 
handling  of  living  tape- worms  and  segments  should  be  avoided,  as  Q^g'A 
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which  may  adhere  to  the  hands,  if  transferred  to  the  mouth  and  swal- 
lowed, will  produce  infection. 

Meats  visibly  infested  with  measles  are  not  fit  and  should  not  be  used 
as  food.  Raw  meat  should  altogether  be  discarded  as  food,  both  for  the 
sick  and  well,  and  all  meats  should  be  thoroughly  cooked.  As  a  rule, 
meat  should  not  be  used  so  long  as  it  appears  red  or  on  cutting  emits  a 
bloody  liquid.  A  large  piece  of  meat  requires  long  boiling  or  roasting 
for  sufficient  heat  to  penetrate  to  the  interior  to  destroy  any  parasites 
that  may  be  present.  Even  salted  meats  and  hams  should  be  cooked 
to  ensure  against  parasitic  infection.  It  is  important  also  to  avoid  food 
prepared  by  uncleanly  persons  who  may  be  infested  with  tape-worms. 

As  regards  our  domestic  animals,  which  are  the  common  source  of 
the  infection  of  man  with  tape-worms,  they  should  also  be  protected 
from  infection  as  far  as  possible.  This  is  to  be  done  by  preventing 
them  from  having  access  to  human  excrement.  As  Heller  remarks,  with 
this  object  the  barbarous  custom  of  defecating  in  every  place  promiscu- 
ously should  be  put  down  with  a  high  hand.^ 

T^NiA  ECHINOCOCCUS. — Synonym  :  Hydatid  tape-worm. 

Larval  condition :  Echinococcus ;  E.  hominis ;  E.  veterinorum ;  E. 
granulosis ;  E.  scolicipariens ;,  E.  altricipariens ;  E.  hydatidosus ;  E. 
multilocularis ;    E.  cyst ;    Hydatid ;    Hydatid  cyst ;   Acephalocyst. 

This  tape-worm,  in  its  mature  state  the  most  insignificant  looking  of 
its  kind,  though  not  strictly  an  intestinal  worm  of  man,  in  the  juvenile 
condition  is  one  of  his  most  dangerous  parasites,  as  being  the  source  of 
hydatid  tumors.  The  adult  tape-worm  lives  in  the  small  intestine  of  the 
dog  and  wolf,  in  some  localities  often  existing  in  these  animals  in  thou- 
sands together.  From  its  diminutive  size  it  may  be  readily  overlooked, 
concealed  or  obscured  by  the  villi  among  which  it  is  suspended  to  the 
mucous  membrane.  It  is  about  a  fourth  of  an  inch  in  length,  and  con- 
sists of  but  four  segments,  of  which  the  last  alone  exhibits  the  ripe  con- 
dition. The  head  resembles  in  construction  that  of  the  pork  tape- worm, 
being  provided  with  four  suckers  and  a  prominent  crown,  with  from 
thirty  to  fifty  hooks  arranged  in  a  double  circle.  The  terminal  ripe 
segment  exceeds  in  size  all  the  preceding  together,  and  before  it  sepa- 
rates from  the  series  another  is  ready  to  take  its  place.  The  ripe  eggs 
contain  the  usual  six-spined  embryo  as  in  other  tape-worms. 

The  mature  worm  is  remarkable  for  the  comparative  shortness  of  its 
life,  which,  according  to  Siebold,  is  about  seven  weeks.  Apparently  to 
compensate  for  the  small  number  of  its  segments,  the  larval  form  is 
endowed  with  the  power  of  multiplying  itself  to  a  wonderful  degree. 

It  is  only  in  the  larval  condition  that  the  hydatid  tape-worm  infests 
man,  and  in  this  state  also  it  infests  the  ape,  the  ox  and  sheep  and 
other  ruminants,  also  the  horse,  hog,  and  indeed  many  other  animals 
of  the  same  class. 

^  Several  years  since  a  physician  of  Texas  sent  to  the  writer  a  piece  of  pork,  making 
inquiry  as  to  its  condition,  and  stating  that  all  the  pigs  of  his  vicinity  were  diseased  and 
their  flesh  similarly  affected.  It  contained  a  number  of  measles  or  larval  tape-worms. 
On  giving  the  information  and  the  probable  cause  of  the  affection  of  the  pigs,  the  doctor 
reported  in  return  that  there  was  not  a  privy  in  his  village.  Until  our  people  are 
more  careful  with  the  raising  of  pigs,  European  governments  will  have  reason  for  pro- 
hibiting the  importation  of  our  pork. 
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If  the  eggs  of  the  tape-worm  are  swallowed,  which  may  readily  hap- 
pen by  too  free  intimacy  or  association  with  infested  dogs,  the  liberated 
embryos  obtain  access  to  the  intestine.  Penetrating  the  mucous  mem- 
brane, the  embryos  thence  may  migrate  to  any  part  of  the  body.  From 
the  comparative  frequency  of  hydatid  tumors  in  the  liver  we  may  suspect 
they  mostly  enter  the  portal  venous  system  and  take  the  course  of  the 
blood-current.  It  is,  however,  probable  that  they  migrate  directly  to 
their  destination,  for  hydatid  tumors  are  also  frequently  seated  in  the 
neighboring  organs  and  the  abdominal  walls.  The  embryo  tape-worm, 
once  fixed  in  position,  becomes  the  starting-point  of  a  hydatid  tumor. 

When  dogs  are  fed  on  the  liver,  or  other  parts  affected  with  hydatid 
tumors,  from  the  sheep  or  other  animals,  the  scolices  are  liberated,  and, 
passing  into  the  small  intestine,  are  there  developed  into  the  mature 
tape-worms. 

Hydatid  tumors  occur  in  any  of  the  organs  of  the  body,  but  are  more 
frequent  in  the  liver  than  in  all  others  together.  They  are  common  in 
the  lungs,  kidneys,  spleen,  omentum,  and  subperitoneal  tissue  of  the 
abdominal  walls.  They  are  less  common  in  the  heart,  brain,  spinal 
canal,  the  pelvic  viscera,  and  the  bones.  Mostly  but  a  single  tumor  is 
found  in  the  same  person,  but  occasionally  several  occur  together  in  the 
same  or  in  different  organs. 

There  are  several  varieties  of  the  hydatid  tumor.  In  man  the  more 
common  form  consists  of  a  cyst  or  a  group  of  cysts  enclosed  in  a  connec- 
tive-tissue envelope  induced  by  the  presence  of  the  parasite.  The  simple 
cyst  is  produced  through  the  transformation  of  the  echinococcus  embryo, 
and  the  group  of  cysts  is  derived  from  the  former  by  proliferation ;  and 
hence  the  first  has  been  called  the  parent  cyst,  and  the  others  the  daugh- 
ter cysts.  These  also  in  the  same  manner  may  produce  a  third  series, 
chilled  granddaughter  cysts.  The  parent  cyst,  at  first  spherical,  becomes 
modified  in  shape  according  to  the  space  it  occupies  and  the  resistance  to 
which  it  is  subjected,  thus  assuming  an  oval,  lobulated,  or  other  form. 
It  may  increase  in  size  to  that  of  a  cocoanut  or  larger,  and  may  remain 
simple,  but  usually  is  compounded  by  proliferation  in  the  })roduction  of 
daughter  cysts.  These  may  be  few  or  many  up  to  hundreds,  and  range 
from  a  minute  size  up  to  that  of  a  walnut,  and  are  spherical  or  modified 
in  shape  by  mutual  pressure  or  other  cause.  The  cysts  are  filled  with  a 
clear  watery  liquid  of  saline  taste,  but  without  albumen. 

The  hydatid  cysts  are  usually  composed  of  an  outer  thick,  translucent, 
homogeneous,  laminated,  glistening,  highly  elastic  membrane,  the  ectocyst, 
and  an  inner  thin,  granular,  and  cellular  layer,  the  endocyst.  From  the 
endocyst  originate  minute  buds,  which  become  the  brood-capsules  of  the 
larval  worms  or  scolices.  These  form  little  groups  of  a  few  to  a  dozen 
individuals  suspended  within  the  brood-capsules,  but  capable  of  eversion 
from  them.  The  individual  scolices,  which  appear  to  the  naked  eye  as 
mere  white  points,  have  the  form  and  construction  of  tlie  head-segment 
of  the  mature  Taenia  echinococcus.  After  death  or  by  violence  they 
become  easily  detached,  and  then  float  free  in  the  liquid  containing  them. 
In  some  cases  the  echinococcus  cysts  develop  no  scolices,  in  wliich  condi- 
tion they  constitute  acephalocysts.  Occasionally  the  echinococcus  embryo 
undergoes  imperfect  development,  constituting  the  multilocular  hydatid 
tumor,  rarely  found  elsewhere  than  in  the  liver. 
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Ecliinococcal  tumors,  especially  those  which  have  many  daughter  cysts, 
when  accessible  are  remarkable  for  exhibiting  a  tremulous  movement  when 
grasped  by  the  hand  and  quickly  tapped  with  the  finger. 

Infection  through  the  embryonic  form  of  the  Taenia  echinococcus,  as 
the  source  of  hydatid  tumors,  is  productive  of  the  most  disastrous  conse- 
quences, and  has  ended  in  the  destruction  of  many  lives  both  of  men  and 
domestic  animals.  The  parasite  is  not  directly  productive  of  suffering, 
but  its  effects  and  dangers  are  proportioned  to  the  size  of  the  tumor  it 
occasions  and  the  character  and  importance  to  life  of  the  organ  in 
which  the  latter  is  situated.  AYith  the  increase  of  the  hydatid  tumor, 
usually  of  very  slow  growth,  it  encroaches  upon  the  surrounding  parts, 
and  if  these  are  not  displaced  they  become  disorganized  and  atrophied. 

The  liability  and  frequency  of  infection  with  the  hydatid  disease  appear 
to  be  proportioned  to  the  prevalence  of  intimate  association  with  the  dog. 
In  Iceland,  in  which  it  is  said  every  peasant  owns  half  a  dozen  dogs, 
which  share  his  dwelling  with  him,  it  is  also  reported  that  one-sixth  of 
all  the  deaths  are  due  to  the  hydatid  parasite. 

Ordinarily,  the  hydatid  disease  is  beyond  the  reach  of  medical  treat- 
ment. The  mercurials  and  potassium  iodide  have  been  recommended, 
but  the  results  are  very  doubtful.  Apparently  as  an  indication  how  little 
hydatid  parasites  may  be  influenced  by  medicine,  the  following  incident 
will  show :  The  Avriter  once  received  for  dissection  the  body  of  an  Eng- 
lish sailor  which  had  been  injected  with  zinc  chloride  for  preservation. 
In  the  abdominal  wall  in  the  right  iliac  region  there  was  a  hydatid  tumor 
the  size  of  a  fist.  On  examination  of  the  tumor  it  w^as  found  full  of 
daughter  cysts,  and  these  contained  living  scolices,  though  the  man 
had  been  dead  several  days  and  the  tissues  were  bleached  by  the  zinc 
solution. 

Favorable  results  in  the  treatment  of  hydatid  tumors  are  only  to  be 
expected  through  surgical  means  when  they  are  accessible. 

As  a  prophylactic  measure  against  infection  the  avoidance  of  too  inti- 
mate association  with  dogs  is  especially  to  be  recommended. 

In  concluding  the  chapter  on  Taenia  echinococcus,  as  a  prophylactic 
against  this  and  other  parasites  Cobbold  gives  the  advice  that  "all  entozoa 
which  are  not  preserved  for  scientific  investigation  or  experiment  should 
be  destroyed  by  fire  when  practicable,  and  under  no  circumstances  what- 
ever should  they  be  thrown  aside  as  harmless  refuse.'' 

TiEXIA    ACANTHOTRIAS. 

Larval  condition  :  Cysticercus  acanthotrias. 

This  species  has  been  but  once  observed,  and  only  in  the  larval  condi- 
tion or  tliatof  the  scolex,  which  was  fii-st  described  by  Weinland.  About 
a  dozen  specimens  were  found  by  Jefferies  Wyman  of  Boston  in  the  body 
of  a  woman  of  Virginia  who  died  of  phthisis.  They  were  situated  in 
the  connective  tissue  beneath  the  skin  and  in  the  muscles,  except  one, 
which  was  attached  to  the  dura  mater.  The  scolex  is  distinguishable 
from  that  of  the  other  human  tape-worms  in  possessing  a  triple  circle  of 
hooks.     The  mature  form  of  the  worm  remains  unknown. 

Vql.  II.— 60 
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The  Trematodes,  or  Fluke-worms. 

The  trematodes  or  fluke-wormSj  though  allied  to  the  tape-worms,  differ 
in  many  important  characters.  Ii\  tlie  mature  condition,  like  the  latter, 
they  are  solid  worms  or  are  devoid  of  a  body  cavity  or  coelum,  and  are 
with  rare  exceptions  hermaphroditic.  They  are,  however,  never  com- 
pound, but  simple  or  consist  of  single  individuals,  and  are  provided  with 
a  mouth  and  alimentary  canal,  but  this  is  closed  or  is  without  an  anal 
aperture.  They  have  a  water  vascular  system,  communicating  with  the 
exterior  by  a  pore  at  the  posterior  extremity  of  the  body.  They  arc 
commonly  of  flat,  elliptical  shape,  with  a  sucker-like  mouth  at  the  fore 
end,  and  with  a  second  sucker  situated  ventrally  near  the  middle. 

The  fluke-worms  are  remarkable  for  their  successive  transformations 
and  course  of  life,  and,  like  the  tape-worms,  they  pass  the  difierent 
stages  of  their  existence  in  different  animals.  A  number  of  species 
have  been  described  as  infesting  man,  but  most  of  them  are,  fortunately, 
of  rare  occurrence. 

DiSTOMUM  HEPATICUM. — Syxoxyms:  Fasciola  hcpaticii;  Liver-fluke. 

This  species,  the  common  liver-fluke,  occasionally  occurs  in  the  human 
body,  but  is  especially  frequent  in  the  sheep  and  other  ruminating  ani- 
mals, as  the  ox,  goat,  and  deer,  and  it  likewise  occurs  in  the  horse,  hog, 
and  some  other  animals.  It  usually  inhabits  the  liver,  occupying  the 
bile-ducts,  but  is  also  sometimes  found  in  the  portal  and  other  veins  and 
in  the  intestine,  and  more  rarely  in  abscesses  beneath  the  skin.  It  is  the 
cause  of  the  affection  in  sheep  called  rot,  of  which  many  thousands  die 
annually. 

The  liver-fluke  is  a  flat,  tongue-shaped,  brownish  worm  about  an  inch 
long  and  about  half  as  wide.  It  is  invested  with  minute  scale-like  spines. 
The  head  end  is  somewhat  prolonged,  and  terminates  in  a  small  oral 
sucker,  a  short  distance  behind  which  is  a  small  ventral  sucker.  The 
intestine  is  forked  and  much  branched.  The  genital  aperture  is  situated 
between  the  oral  and  ventral  suckers.  The  commonly  yellowish  eggs  are 
numerous  and  large,  oval,  and  measure  about  0.135  mm.  long. 

The  common  liver-fluke  frequently  occurs  in  large  numbers,  even 
hundreds,  in  the  liver  of  the  sheep,  obstructing  the  bile-ducts  and  occa- 
sioning more  or  less  destruction  of  the  organ.  The  eggs  pass  off  with  the 
bile  into  the  intestine,  and  are  discharged  with  the  excrement.  In  water 
the  eggs  are  hatched,  and  deliver  a  ciliated  and  freely-swimming  embiyo. 
This  in  favorable  positions,  such  as  marshy  pastures,  obtains  access  to 
small  fresh- water  snails  and  penetrates  to  the  interior  of  their  body. 
Here  the  embryo  sheds  its  ciliated  integument  and  is  transformed  into  a 
sporocyst.  This  is  an  elliptical  pouch  containing  reproductive  bodies, 
which  become  developed  into  individuals  of  more  elongated  form  than 
the  sporocyst,  provided  with  a  mouth  and  stomach,  and  named  redias,  or 
nurses.  The  nurse  penetrates  to  the  liver  of  the  snail,  and  there  develops 
within  itself  new  forms  called  cercarias,  which  resemble  the  parent  fluke- 
worm,  but  are  provided  with  a  long,  powerful  tail  and  have  no  apparent 
generative  apparatus.  The  cercaria  escapes  through  an  aperture  of  the 
nurse,  and  makes  its  way  out  of  the  snail  into  the  water,  where  it  swims 
about  actively  by  means  of  the  tail,  much  in  the  manner  of  a  tad2)ole. 
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The  ocrcaria  after  a  time  fixes  itself  to  a  submerged  plant,  hccomes 
encysted,  shakes  oif  its  tail,  and  remains  in  a  quiescent  state.  If  in  this 
condition,  in  the  feeding  of  sheep  or  other  animals,  the  tailless  cercaria  or 
incipient  fluke-worm  is  transferred  to  the  stomach,  it  makes  its  way  to 
the  liver,  and  there  grows  and  is  developed  into  the  sexually  mature 
worm. 

Ilecently  it  has  been  ascertained  both  in  England  and  Germany  that 
the  juvenile  state  of  the  fluke-worm  is  passed  especially  in  the  little 
fresh-water  snail  Lymneus  truncatulus.  As,  however,  the  common  liver- 
fluke  occurs  in  America,  while  the  last-named  species  of  Lymneus  does 
not,  it  is  rendered  probable  that  the  juvenile  condition  of  the  parasite  also 
occurs  in  other  species  of  snails.  Incidentally,  the  writer  may  here 
mention  that  he  has  found  certain  of  our  smallest  fresh-water  snails, 
such  as  Planorbis  parvus,  frequenting  meadows  in  the  vicinity  of  our 
rivers  and  creeks,  swarming  with  nurses  of  several  different  species  of 
fluke-worms. 

Notwithstanding  the  frequency  of  the  common  liver-fluke  in  the  sheep 
and  other  domestic  animals,  its  occurrence  has  been  rare  in  man,  and  in 
all  the  cases  reported  it  has  been  few  in  number,  either  single  or  from 
two  to  half  a  dozen.  In  man  it  has  been  found  to  occupy  the  bile-ducts, 
the  portal  vein,  and  abscesses  beneath  the  skin. 

DiSTOMTJM  LANCEOLATUM. — Syxonym  :  Smaller  Liver-fluke. 

This  species,  much  smaller  than  the  preceding,  is  of  lanceolate  form, 
acute  behind,  smooth,  and  about  a  third  of  an  inch  long.  Its  suckers  are 
moderately  large,  and  the  bifurcate  intestine  is  unbranched.  It  infests  the 
liver  of  the  sheep  and  ox  and  some  other  animals,  and  not  unfrequently 
is  found  in  association  with  the  former  species.  It  usually  does  not  occur 
in  such  great  numbers  together  as  in  the  latter;  from  which  and  other 
circumstances,  as  the  smaller  size  and  smooth  investment,  it  does  not 
produce  the  same  serious  results.  Its  continuous  history  remains 
unknown,  though  it  is  probable  that  its  course  is  similar  to  that  of 
the  common  liver-fluke.  Several  cases  are  reported  of  its  occurrence  as 
a  parasite  in  man. 

DiSTOMUM  SiXEXSE. — Under  this  head  Cobbold  has  recently  described 
a  species  somewhat  larger  than  the  D.  lanceolatum.  It  occurs  in  the  liver 
of  Chinese. 

DiSTOMUM  cox.TUXCTUM. — Another  species  described  by  Cobbold  under 
this  name,  originally  found  in  the  liver  of  an  American  fox,  has  also  been 
detected  in  man.     The  worm  is  about  one-fourth  of  an  inch  long. 

Symptoms. — Cases  of  fluke-worms  in  the  human  liver  have  occurred 
so  rarely  that  we  are  not  prepared  to  indicate  with  certainty  what  may  be 
the  nature  of  the  peculiar  symptoms.  If  the  parasites  w^ere  numerous, 
they  would  give  rise  to  more  or  less  obstruction  of  the  bile-ducts,  with 
accumulation  of  bile,  accompanied  with  jaundice  and  other  symptoms 
usually  attendant  on  functional  disturbance  of  the  liver.  As  in  sheep, 
they  would  occasion  dilatation  of  the  bile-ducts,  catarrhal  inflamma- 
tion, incrustation  with  biliary  matters,  hyperplasia  of  the  surrounding 
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tissues,  and  more  or  less  disorganization  and  atrophy  of  the  secretory 
structure. 

Treatment. — As  regards  the  treatment,  we  can  say  almost  nothing. 
In  the  destructive  disease  of  rot  in  slieep  there  are  no  known  means  to 
expel  the  parasites  from  the  liver.  If  present  in  man,  as  they  occur  but 
few  in  number,  we  may  hope  for  their  spontaneous  expulsion  in  due  time 
without  leaving  any  serious  result.  As  a  means  of  prophylaxis  persons 
should  carefully  avoid  salads  prepared  from  subaquatic  vegetables,  like 
cress,  which  may  harbor  little  fresh-water  snails. 

DiSTOMUM  HETEROPHYES. — This  is  a  Small  species,  about  half  a  line 
long,  with  the  fore  ])art  of  the  body  covered  with  minute  spines,  and 
having  a  large,  nearly  central,  ventral  disk.  It  has  been  but  once 
observed,  and  was  reported  by  Bilharz,  in  Cairo,  as  having  been  found, 
in  the  post-mortem  examination  of  a  boy,  in  the  small  intestine,  in 
which  it  existed  in  hundreds. 

DrsTOMUM  CRASSUM. — This  is  the  largest  of  the  fluke-worms  infesting 
man,  and  measures  from  one  to  three  inches  in  length.  It  is  elliptical, 
comparatively  thick,  and  smooth.  The  two  suckers  have  nearly  the  same 
relative  size  and  position  as  in  the  D.  hepaticum.  It  inhabits  the  duode- 
num, and  has  been  observed  a  number  of  times  infesting  inhabitants  of 
China  and  India. 

DISTOMU:^f  rixgeri. — A  species  by  this  name,  about  half  an  inch  long, 
has  recently  been  described  by  Cobbold  as  infesting  the  lungs  of  people 
in  Formosa  and  China. 

DiSTOMUM  OPHTHALMOBIUM. — A  minute  species,  described  under  this 
name,  has  been  detected  several  times  in  the  human  eye. 

BiLHARZiA  H.EMATOBIA. — Syxoxym  :  Distomum  haematobium. 

As  a  human  parasite  this  is  the  most  important  of  the  fluke-worms, 
being  the  most  common  and  dangerous.  It  is  apparently  restricted  to 
Africa  and  Arabia,  and  is  especially  frequent  in  Egypt,  Abyssinia,  the 
Cape  of  Good  Hope,  and  Natid.  So  far  as  known,  it  is  peculiar  to  man 
and  monkeys,  and  inhabits  the  veins,  especially  those  of  the  portal  system, 
and  it  lives  on  the  blood. 

The  blood  fluke-worm  is  remarkable  among  its  kind  in  having  the 
sexes  distinct.  The  female  is  slender,  cylindrical,  and  tapering  toward 
the  ends,  looking  more  like  an  ordinary  thread -worm  than  a  fluke- worm, 
and  is  about  three-fourths  of  an  inch  long.  The  male  is  about  half  an 
inch  long,  but  wider  than  the  female,  which  it  partially  embraces  at 
maturity  by  doubling  upon  it  laterally. 

This  parasite,  of  the  same  essential  nature  as  the  more  ordinary  fluke- 
worms,  is  most  probably  introduced  in  the  juvenile  condition  into  the 
stomach  by  drinking  unfiltercd  standing  waters,  and  perhaps  also  by 
eating  vegetables  which  grow  in  wet  places  and  upon  which  the  young 
fluke- worms  may  be  encysted.  From  the  stomach  the  worms  gain 
access  to  the  portal  venous  system,  within  which  they  undergo  devel- 
opment to  sexual  maturity.     The  worms,  proportioned  to  tlicir  number, 
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occasion  more  or  less  sudden  and  dangerous  liffimaturla.  According  to 
Billiarz,  who  first  discovered  the  parasite,  it  also  induces  inflammation 
of  the  ureters,  bladder,  and  rectum,  accompanied  with  ulceration  and 
incrustations  and  concretions  in  the  same,  due  to  the  abundant  deposit 
of  eggs  in  the  mucous  membrane.  The  symptoms  in  the  hsematuria  are 
obvious ;  all  treatment  fails,  but  the  prophylaxis  is  evident. 

Amphistomum  iiominis. — The  genus  Amphistomum  is  distinguished 
from  Distonmm  in  having  the  ventral  disk  placed  at  the  posterior  extrem- 
ity of  the  body. 

A  species  has  been  recently  described  by  Cobbold  under  the  above 
name,  and  is  reported  as  having  been  observed  several  times  in  natives  of 
India.  It  is  a  red  worm,  about  the  fourth  of  an  inch  long,  and  inhab- 
its the  ca)cum  and  ascending  colon,  in  which  it  was  found  in  hundreds 
together.  The  mucous  membrane  exhibited  venous  congestion  and  was 
marked  with  numerous  red  spots  resembling  leech-bites,  produced  by  the 
parasites.     One  of  the  patients  died  of  cholera. 

We  have  too  little  information  as  to  the  symptoms  induced  by  this 
parasite,  and  of  its  treatment,  to  say  anything.  It  is  probable  that  calo- 
mel, turpentine,  and  castor  oil  would  be  appropriate  remedies. 

Several  other  fluke- worms  which  have  been  reported  as  having  been 
found  in  the  human  body  are  generally  viewed  with  doubt  as  to  their 
genuineness.  Such  are  the  Hexathyridium  pinguicola,  from  a  tumor  of 
the  ovary;  the  H.  venarum,  said  to  have  been  found  in  the  blood  and  in 
the  sputum  of  haemoptysis ;  and  the  Tetrastomum  renale,  said  to  have 
been  found  in  the  urine. 


The  Acanthocephali,  or  Thorn-head  Worms. 

The  thorn-head  worms  in  the  mature  condition  are  comparatively 
robust  cylindrical  worms,  with  a  body-cavity  or  coelum,  but  devoid  of 
mouth  and  alimentary  canal.  They  are  provided  with  a  ])rotrusile  and 
retractile  proboscis- like  head  armed  with  circular  rows  of  recurved  hooks, 
by  which  they  firmly  cling  to  the  wall  of  the  intestine  of  their  host.  The 
sexes  are  distinct.  There  are  many  species,  which  mostly  in  the  mature 
state  live  in  fishes.  In  the  juvenile  or  larval  condition  they  live  in  other 
animals,  mostly  crustaceans  and  insects.  It  is  doubtful  whether  any  spe- 
cies naturally  infests  man. 

EcnixoRHYNCHUS  OTGAS. — The  great  thorn-head  worm  is  a  common 
parasite  of  the  hog,  living  in  the  small  intestine.  It  is  a  large  white 
worm,  the  female  of  which  reaches  a  foot  in  length,  while  the  male  is 
about  one-third  the  size.  It  is  doubtful  whether  it  occurs  as  a  human 
]mrasite,  though  a  worm  less  than  the  fourth  of  an  inch  found  in  a  man 
in  Prague  has  been  attributed  to  this  species. 


The  Nematodes,  or  Thread-worms. 
The  nematodes,  or  thread-worms,  are  slender,  cylindrical,  and  inarticu- 
late, and  usually  more  or  less  tapering  toward  one  or  both  extremities. 
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They  have  a  distinct  coelum  or  body-cavity,  with  thick  muscular  walls 
limited  by  a  transparent  elastic,  chitinous  integument,  which  is  sometimes 
more  or  less  distinctly  and  regularly  transversely  wrinkled.  The  aliment- 
ary canal  extends  the  length  of  the  coelum,  with  the  mouth  at  the  ante- 
rior extremity,  and  usually  an  anus  at  or  near  the  posterior  extremity. 
In  some  forms  in  the  mature  condition  the  intestine  is  atrophied  and  the 
anus  absent.  The  sexes  are  distinct,  and  commonly  the  male  is  very 
much  smaller  than  the  female.  The  organs  of  generation  occupy  the 
coelum  along  the  sides  of  the  intestine.  The  female  aperture  is  com- 
monly situated  ventrally  near  or  in  advance  of  the  middle  of  the  body, 
while  the  male  aperture  is  at  or  in  the  vicinity  of  the  anus.  Mostly,  the 
worms  are  oviparous,  but  many  are  viviparous.  The  development  is 
direct,  and  usually  the  transformations  are  inconspicuous,  so  that  the 
embryos  mostly  differ  but  little  from  the  parent,  except  in  the  absence 
of  the  generative  apparatus. 

OxYURis  VERMICULARIS. — Synonyms  :  Ascaris  vermicularis ;  Seat- 
worm ;  Pin-worm ;  Ma nv- worm  ;  Maggot- worm  ;  Thread- worm ;  Ascar- 
ides. 

The  scat-worm  is  the  most  common  intestinal  parasite  of  man,  prevails 
everywhere,  and  is  peculiar  to  him.  It  is  a  lively,  wriggling  creature 
which  inhabits  the  small  and  large  intestines  and  feeds  on  their  contents. 
It  frequently  occurs  in  large  numbers  together,  and  in  such  cases  inces- 
santly makes  its  appearance,  associated  with  multitudes  of  eggs,  in  the 
evacuations. 

The  female,  which  is  ordinarily  seen  alone  in  the  greatest  abundance, 
is  a  white  cylindrical  worm  tapering  toward  both  extremities.  The  head 
end  is  thickened,  and  is  provided  with  three  prominent  labial  papillae 
enclosing  the  mouth.  The  posterior  end  extends  from  the  anal  aperture 
in  a  long  and  straight,  narrow,  conical,  sharp-pointed  tail.  The  double 
uterine  tube,  distended  with  eggs,  terminates  in  a  vagina,  the  external 
apertui'e  of  which  is  situated  ventrally  near  the  anterior  third  of  the 
body.  The  smaller  male  hardly  tapers  behind,  but  is  incurved  and 
ends  in  a  short,  blunt,  conical  tail.  The  penis  is  a  single  chitinous 
spi(;ule,  the  end  of  which  is  usually  seen  projecting  from  the  cloacal 
aperture. 

The  young  scat-worms,  in  various  degrees  of  growth  and  development, 
and  the  mature  males  are  chiefly  to  be  met  in  the  lower  portion  of  the 
small  intestine,  while  the  pregnant  and  mature  females  chiefly  occupy  tlie 
caicum. 

The  seat-worm  is  exceedingly  prolific,  it  being  estimated  that  a  single 
ripe  female  contains  from  10,000  to  12,000  eggs,  and  these,  it  is  sus|>ected, 
may  be  renewed  several  times  before  her  functions  become  exhausted. 
From  time  to  time  the  ripe  females  proceed  along  the  large  intestine  to 
the  rectum,  in  which  ])osition  they  lay  most  of  their  eggs.  These  are 
discharged,  together  with  many  of  the  worms,  in  the  feces. 

The  eggs  are  ovoid  in  shape  and  about  0.05  mm  long.  After  they  are 
laid  under  favorable  conditions  the  embryos  ai'e  rapidly  developed.  Left 
in  water,  they  soon  die. 

The  investigations  of  the  helminthologists  of  the  day  make  it  appear 
that  it  is  necessary  that  the  eggs  of  the  seat-worm  should  be  swallowed 
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au  J  pass  through  the  stomach,  in  which  the  embryos  are  freed,  befv.  re  they 
can  undergo  development  to  sexual  maturity.  Moreover,  observations  go 
to  show  that  infection  may,  and  probably  ordinarily  does,  occur  from  eggs 
scratched  from  the  anus  and  conveyed  to  the  mouth  directly  or  by  being 
applied  to  food  from  uncleanly  hands.  It  is  evident  that  itching  of  the 
anus,  induced  by  the  presence  of  the  parasites  in  the  rectum,  often  accom- 
panied hy  itching  of  the  nose  and  lips,  may  lead  to  alternate  scratching 
of  the  parts  and  the  transference  of  eggs  from  one  to  the  other.  Thus, 
too,  uncleanly  nurses  ^vho  may  be  infested  with  seat- worms  after  scratch- 
iug  may  handle  food  and  infest  children  under  their  charge.  Children 
are  commonly  more  liable  to  the  parasites  than  others,  no  doubt  from  the 
circumstance  that  they  are  less  capable  of  avoiding  the  conditions  favor- 
able to  infection.  Seat-worms  prevail  in  all  conditions  of  society,  but 
their  prevalence  is  largely  proportioned  to  the  more  or  less  uncleanly 
habits.  Persons  sleeping  with  others  infested  are  liable  to  infection, 
especially  if  they  are  uncleanly  and  in  the  habit  of  eatiug  in  bed. 
Obvious  hints  to  avoid  the  parasites  are  obtained  by  regarding  the 
statements  thus  given. 

Symptoms. — The  presence  of  a  few  seat-worms  is  usually  attended  with 
no  obvious  inconvenience,  and  they  may  remain  unnoticed  unless  acci- 
dentally observed  in  the  evacuations.  The  symptoms  occasioned  by  them 
are  in  great  measure  proportioned  to  their  quantity  and  the  susceptibility 
.of  the  patient.  The  most  prominent  symptom  is  excessive  itching  of  the 
anus;  often  trifling  or  even  absent  during  the  day,  it  becomes  very  annoy- 
ing and  distressing  in  the  evening  or  during  the  night.  This  periodic 
change  appears  to  be  due  to  the  movement  of  the  worms  to  the  rectum, 
apparently  induced  by  the  position  and  repose  of  the  patient  and  the 
increased  warmth  of  the  body  in  bed.  Under  these  circumstances  the 
patient  attempts  to  relieve  the  incessant  itching  by  scratching,  and  often 
by  boring  with  the  finger  in  the  anus.  In  this  way  eggs  become  adherent 
to  the  finger-nails,  under  which  they  have  been  repeatedly  detected,  and 
may  thus  be  inadvertently  transferred  to  the  mouth.  Occasionally,  some 
of  the  worms  wander  from  the  anus,  and  in  women  may  thence  penetrate 
into  the  vulva.  The  itching  of  the  anus  may  induce  more  or  less  sexual 
irritation,  which  in  the  young  may  further  lead  to  onanism  and  its  attend- 
ant evils.  Other  symptoms  of  tlie  presence  of  the  parasites  are  itching 
of  the  nose  and  lips,  restlessness  in  sleep,  grinding  of  the  teeth,  startings, 
twitchings,  and  general  nervous  disturbance.  When  the  worms  are  very 
numerous  they  may  produce  intestinal  catarrh,  with  discharges  of  mucus, 
pain,  and  diarrhoea.  In  children  especially  they  may  give  rise  to  more 
serious  nervous  symptoms,  as  epileptic  fits  and  chorea. 

Treatjient. — Generally,  persons  are  readily  relieved  of  seat-worms. 
Epsom  salt  alone  or  with  senna  as  a  purgative,  repeated  once  or  twice, 
often  answers  to  completely  expel  them.  Castor  oil,  also  alone  or  with  a 
few  drops  of  the  oil  of  turpentine  or  of  wormseed,  is  also  an  effectual 
remedy.  The  tincture  of  aloes,  in  the  dose  of  from  half  a  fluidounce  to 
two  fluidounces,  once  or  twice  repeated,  the  writer  has  found  to  fully 
answer  the  purpose.  Besides  the  purgatives,  medicated  suppositories,  in 
obstinate  ciises  injections  of  olive  oil,  and  enemata  of  a  solution  of  castile 
soap  introduced  by  means  of  an  elastic  tube,  so  as  to  wash  out  the  entire 
length  of  the  large  intestine,  may  be  en)2)loycd. 
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AscARis  LUMBRicoiDES. — Syxoxyais  :  Rouud-worui ;  Long  rouuJ- 
woi'in  ;  ]\Iaw-worm  ;  Liinibricus. 

Tlie  rouDd-worm  is  the  largest  of  tlie  nematodes  ^vhicll  ordinarily 
infest  man,  and  is  second  only  in  frequency  to  the  seat-worm.  It  is  a 
well-known  parasite,  and  prevails  eveiy where  in  all  ctmditions  of  society. 
It  is  less  lively  in  its  movements  than  the  seat-worm,  and  is  remarkable 
for  possessing  a  peculiar  disagreeable  odor,  which  is  in(le}>eudent  of  the 
medium  in  which  it  lives.  It  inhabits  the  small  intestine  and  feeds  on 
the  contents.     It  also  infests  the  hog  and  the  ox. 

The  round-worm  is  cylindrical,  reddish  or  brownish,  and  taj^ering 
toward  both  extremities.  The  head  end  terminates  in  three  prominent 
labial  papillae  surrounding  the  mouth,  and  the  tail  end  is  short  and  con- 
ical. The  female,  as  commonly  seen,  ranges  from  six  inches  to  a  foot  in 
length,  and  is  about  a  fourth  of  an  inch  in  thickness.  The  ovarian  tubes 
are  long,  tliread-like,  and  tortuous,  and,  with  the  shorter,  nearly  straiglit, 
and  wider  uterine  tubes,  contain  many  millions  of  eggs.  The  genital 
aperture  is  situated  ventrally  near  the  anterior  third  of  the  body.  The 
male  is  about  half  the  size  of  the  female,  but  is  capable  of  considerable 
extension,  and  the  tail  end  is  incurved.  The  penis  consists  of  a  pair  of 
slender,  clavate,  chitinous  sj)icules,  the  ends  of  which  protrude  from  the 
cloacal  aperture  at  the  root  of  the  tail. 

The  round-worm  is  exceedingly  prolific,  it  being  estimated  that  the 
genital  tubes  of  a  large  mature  female  contain  the  enormous  number  of  , 
G0,000,000  of  eggs.  The  ripe  eggs  are  laid  in  the  intestine,  and  are  dis- 
charged with  the  evacuations  in  great  numbers,  and  often  in  considerable 
masses  together.  They  are  oval,  about  0.05  mm.  in  length,  and  are  pro- 
vided with  a  thick  shell  and  an  additional  tuberculate  albuminoid  envelope, 
usually  colored  by  the  intestinal  contents. 

The  eggs  of  the  round- worm  after  being  expelled  from  the  body  arc 
very  tenacious  of  life,  and  under  ordinary  favorable  circumstances  they 
may  remain  in  a  condition  capable  of  development  for  several  years. 
Experiments  have  shown  that  they  have  great  power  in  resisting  the 
destructive  influences  of  heat  and  cold,  dryness,  and  the  agencies  of 
decomposition.  In  water  and  moist  earth  they  have  been  retained  alive 
for  a  year  or  two.  AVhen  ripe  eggs  are  placed  in  water  the  development 
of  the  embryo  is  observed  to  proceed  very  slowly,  and  is  only  completed 
after  five  or  six  months.  The  embryo  while  still  contained  withiu  the 
egg  sheds  its  skin  and  becomes  provided  with  a  tooth-like  spine  to  the 
head  end.  The  smallest  examples  of  reputed  round-worms  found  in  the 
human  intestine  measured  only  about  a  line  in  length. 

The  further  history  of  the  round-worm  is  unknown,  nor  has  it  yet 
been  positively  ascertained  in  what  manner  man  becomas  infected  with 
the  parasite.  Repeated  experiments,  not  only  on  the  hog  and  other 
animals,  but  on  man  himself,  go  to  show  that  he  is  not  directly  infected 
by  swallowing  the  recently-laid  ripe  eggs.  It  is  rendered  jn'obable  that 
the  eggs  are  swallowed  by  some  common  but  yet  unknown  minute  aquatic 
animal,  within  which  the  embryo  may  undergo  further  development,  and 
in  this  condition  may  be  swallowed  by  man  in  drinking-water.  In  con- 
firmation of  the  view  that  man  becomes  infected  in  the  latter  way, 
Davaine  remarks  that  the  "people  of  Paris,  who  drink  only  filtered 
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water,  are  rarely  infected  with  tlie  rouud-worm,  which  is  otherwise  the 
case  in  the  rural  districts  of  France." 

The  round-worm  is  most  prevalent  in  warm  climates,  and  especially 
among  the  less-civilized  peoples.  The  better  classes  among  the  more 
enlightened  nations  suffer  com])aratively  little  from  the  parasite,  and  it 
is  the  lower  classes,  especially  the  ill-fed  and  uncleanly,  who  are  most 
afflicted.  It  is  exceedingly  frequent  in  the  Orient,  in  Africa,  the  West 
Indies,  and  Brazil. 

Most  commonly,  only  a  few  round-worms — one,  two,  three,  up  to  a 
dozen — occur  together  in  the  same  person,  but  they  often  occur  in  con- 
siderable number,  even  to  several  hundreds.  Not  unfrequently  they  are 
found  in  association  with  seat- worms.  They  are  more  frequent  and 
usually  occur  in  greater  abundance  in  children,  j)erhaps  in  a  measure 
due  to  the  circumstance  that  they  are  less  able  to  discriminate  the  con- 
ditions favorable  to  infection  and  avoided  on  other  grounds  by  adults. 

The  natural  and  ordinary  habitation  of  the  round-worm  is  the  small 
intestine,  es])eciaily  the  jejunum,  and  it  commonly  only  occure  in  the 
large  intestine,  mostly  dead,  on  the  way  to  be  discharged  with  the  evacu- 
ations. Under  disturbing  circumstances,  as  the  character  of  certain  irri- 
tating food,  the  parasite  is  disposed  to  become  restless  and  wander  from 
its  usual  position.  Kot  unfrequently  it  enters  the  stomach,  and  thence 
may  ascend  to  the  mouth  or  nose,  and  perhaps  the  first  intimation  of  the 
j)resence  of  such  an  unwelcome  guest  is  in  its  eximlsioii  from  the  mouth. 
From  the  ])liarynx  the  worm  may  enter  the  larynx  and  trachea,  or 
advance  farther  into  the  air-passages,  giving  rise  to  the  usual  symptoms 
of  foreign  bodies  in  these  parts.  Occasionally  the  parasite  forces  its  way 
through  the  bile-ducts  into  the  liver  and  gall-bladder,  creating  disturb- 
ance in  those  organs  proportioned  to  the  number  and  size  of  the  worms 
and  the  extent  of  their  progress.  In  the  liver  it  may  occasion  inflam- 
mation and  the  formation  of  an  abscess  attended  with  all  the  usual 
symptoms  of  he])atitis.  It  has  been  reported  that  it  may  penetrate 
the  intestinal  wall  and  enter  the  peritoneal  cavity,  but  it  is  generally 
regarded  as  doubtful  whether  the  worm  can  do  so  in  a  healthy  state  of 
the  intestine,  but  only  where  there  may  be  ulceration  or  other  similar 
condition. 

Sy:mptoms. — The  symptoms  indicating  the  presence  of  the  round-worm 
in  the  intestine  vary  with  its  numbers  and  with  the  age  and  susceptibility 
of  the  patient.  In  general,  the  presence  of  one  or  two  worms  is  unat- 
tended with  any  marked  disturbance,  and  is  mostly  unsuspected  until  the 
parasite  is  accidentally  seen  in  the  discharges.  The  ordinary  symptoms 
are  disordered  appetite  (usually  increased),  flatulence,  hiccough,  foul  breath, 
dyspepsia,  abdominal  pains,  itching  at  the  extremities  of  the  alimentary 
canal,  furred  tongue,  darkening  of  the  eyelids,  and  emaciation.  The 
nervous  symptoms  are  restlessness  in  sleep,  un})leasant  dreams,  starting 
in  fright,  grating  of  the  teeth,  and  muscular  twitchings.  In  more  aggra- 
vated cases,  especially  in  children,  epileptic  fits  may  occur.  If  the  para- 
sites are  numerous,  they  produce  diarrhoea  with  copious  mucus  discharges, 
and  may  induce  enteritis  with  all  its  attendant  symptoms.  AVhen  the 
worms  wander  into  the  stomach,  they  induce  colic,  nausea,  retching,  and 
vomiting,  all  of  which  disappear  with  the  expulsion  of  the  pai'asites. 

Tkeatment. — The  remedies  employed  for  seat-worms  often  serve  to 
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expel  the  round-worm,  and  not  unfrequcntly  the  two  are  discharged 
together.  Wormseed,  or  the  seed  of  Clieuopodium  anthehninticum, 
has  been  a  favorite  remedy  for  the  round-worm,  especially  in  children. 
The  dose  in  these  cases  is  one  or  two  scruples  of  the  powdered  seeds  in 
electuary  with  syrup  or  molasses,  administered  in  the  morning  before 
breakfast  and  at  bedtime  for  three  or  four  days.  It  should  be  followed 
by  calomel  or  other  brisk  cathartic.  The  volatile  oil,  in  the  dose  of  from 
five  to  ten  drops  in  emulsion,  may  be  used  in  the  same  manner. 

A  much-extolled  remedy  to  destroy  and  get  rid  of  the  round-worm  is 
santonin,  given  in  doses  of  from  one-third  to  one  and  a  half  grains  three 
or  four  times  a  day,  the  larger  dose  being  used  only  for  adults.  It  should 
be  followed  by  a  purgative,  for  which  a  dose  of  castor  oil  answers  a  good 
purpose. 

AscARis  MYSTAX,  the  common  round-worm  of  the  cat  and  dog,  has 
been  reported  as  occasionally  infesting  man.  It  resembles  the  former 
species,  but  is  much  smaller,  commonly  from  one  to  four  inches  in  length, 
and  has  the. head  end  furnished  with  a  pair  of  lateral  narrow,  wing-like 
expansions  of  the  integument.  It  inhabits  the  small  intestine,  and  when 
present  in  man  would  no  doubt  induce  symptoms  like  those  of  the  ordi- 
nary round- worms  which  infest  him. 

Tricocephalus  dispar. — Synoxy]MS  :  Long  thread- worm ;  Whip- 
worm. 

The  long  thread-worm  is  a  not  unfrequent  intestinal  parasite  of  man, 
though  rarely  observed  unless  sjjecially  sought,  as  it  ordinarily  gives  rise 
to  little  or  no  disturbance.  It  is  common  in  England,  Southern  Europe, 
and  the  Orient.  Davaine  reports  that  half  the  cases  of  persons  investi- 
gated in  Paris  were  infested  with  it ;  it  also  occurs  in  this  country.  It 
inhabits  the  lower  end  of  the  ileum,  the  caecum,  and  vermiform  appendix, 
and  feeds  on  the  intestinal  contents.  It  commonly  occurs  in  small  num- 
bers, two  or  three  to  a  dozen,  occasions  no  evident  inconvenience,  and  is 
rarely  discharged  with  the  evacuations. 

The  long  thread-worm  is.  yellowish-white  and  cylindrical,  with  the 
anterior  half  or  more  of  the  body  attenuated  in  a  hair-like  manner.  The 
female  reaches  about  two  inches  in  length,  has  the  tail  end  conical,  and 
the  anus  subterminal.  The  male  is  about  two-thirds  the  length  of  the 
former,  has  the  thicker  portion  of  the  body  enrolled,  and  the  tail  end 
blunt.  The  eggs  are  laid  in  the  intestine  and  discharged  with  the  feces. 
The  subsequent  history  of  the  parasite  and  its  mode  of  infecting  man 
remain  unknown. 

Only  in  cases  where  long  thread-worms  are  numerous  do  they  give  rise 
to  trouble.  According  to  Leuckart,  Pascal  gives  as  constant  symptoms 
of  the  presence  of  large  numbers  of  the  ])arasite,  headache,  redness  of  the 
face,  prominence  of  the  eyes,  small,  irregular,  and  intermittent  pulse,  and 
j)ains  in  the  lower  ])art  of  the  abdomen. 

The  usual  remedies  addressed  to  the  seat- worm  and  round-worm  will 
most  probably  be  equally  applicable  to  the  long  tiiread-worm. 

Leptodera  stercoralis. — Syxoxyais:  Anguillulastercoralis;  Rhab- 
ditis  stercoralis. 
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This  is  a  minute  nematode  worm  recently  observed  infesting  French 
soldiers  in  Cochin  China.  It  is  about  half  a  line  in  length,  and  inhabitiJ 
*lie  small  and  large  intestine,  and  also  penetrates  into  the  biliary  and 
pancreatic  ducts.  It  occurs  in  myriads  and  occasions  diarrhoea  and  dys- 
entery. Auotlier  species,  Leptodera  intestinalis,  nearly  three  times  as 
large,  has  been  noticed  in  smaller  number  associated  with  the  former. 
The  eggs  of  these  worms  are  laid  in  tlie  intestine*,  and  both  together 
are  discharged  in  multitudes  with  the  feces.  The}  are  probably  intro- 
duced into  man  by  drinking  stagnant  water,  and  und'^rgo  complete  devel- 
opment after  passing  through  the  stomach. 

It  is  probable  that  the  remedies  era})k)yed  in  the  treatment  of  the 
familiar  seat- worms  and  round-worms  would  be  eqi  ally  efficacious  in 
the  expulsion  of  these  parasites. 

Anchylostomum  duodenale. — SyisOX^^^is:  Strong  "lus  duodenalis; 
Dochmius  duodenalis;  Sclerostoma  duodenale. 

This  intestinal  parasite,  first  noticed  in  Milan  by  Dubini  in  1838,  is  of 
more  dangerous  character  than  any  of  the  nematode  worm^  previously 
described.  In  Europe,  besides  Italy,  it  was  frequently  observed  among 
the  workmen  of  the  St.  Gothard  tunnel.  It  is  exceedingly  common  in 
Egypt,  and  Bilharz  found  it  in  nearly  all  his  ])ost-mortem  exaninations 
of  bodies.  It  probably  prevails  to  a  considerable  extent  in  most  tropical 
countries,  including  the  East  and  West  Indies  and  Brazil.  There  /s  also 
reason  to  suspect,  from  the  nature  of  the  affection  it  induces,  that  i\,  may 
exist  in  the  Southern  States. 

The  Anchylostomum  is  a  red,  cylindrical  worm,  with  the  anterior 
extremity  tapering  and  recurved.  The  head  end,  somewhat  enlarged, 
encloses  a  capacious  oral  capsule  armed  with  strong  hook-like  teeth.  The 
caudal  extremity  of  the  female  ends  in  a  conical  point,  and  the  genital 
aperture  is  situated  behind  the  middle  of  the  body.  The  caudal  extremity 
of  the  male  ends  in  a  trilobate  pouch,  within  which  ])rojects  the  bispicu- 
late  penis.  The  female  is  from  five  lines  to  three-fourths  of  an  inch 
long ;  the  male  is  about  half  the  size.  The  eggs  are  oval  and  measure 
0.05  mm.  long. 

The  worm  inhabits  the  small  intestine,  especially  the  duodenum  and 
jejunum,  clinging  tenaciously  to  the  lining  membrane  by  means  of  the 
armed  mouth.  It  ])enetrates  the  mucous  membrane  to  the  submucous 
coat,  from  which  it  sucks  the  blood  that  forms  its  food.  In  the  position 
of  its  attachment  it  gives  rise  to  little  ecchymoses.  It  often  occurs  in 
large  numbers,  even  to  hundreds  and  thousands.  The  eggs  are  laid  in 
the  intestine  and  are  discharged  with  the  evacuations.  Externally,  in 
water,  the  embryo  undergoes  development  within  the  egg,  and  then 
escapes  to  lead  for  some  time  an  independent  existence.  Subsequently, 
it  is  most  probable  that  the  worm  obtains  access  to  the  human  stomach 
by  drinking  standing  water,  and  completes  its  development  in  the 
intestine. 

The  Anchylostomum  proves  to  be  a  prolific  source  of  wasting  diseases 
in  tropical  countries,  and  is  pernicious  to  an  extent  proportioned  to  the 
numbers  infesting  the  intestine.  By  depriving  the  body  of  blood  it  pro- 
duces a  greater  or  less  degree  of  anajmia.  The  affection  begins  very  insid- 
iously, and  the  general  nutrition  of  the  body  may  not  be  visibly  disturbed 
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until  a  late  period.  In  moderate  cases  tlie  disease  is  indicated  by  general 
paleness  of  the  skin  and  mucous  membranes,  fatigue  on  slight  exertion, 
and  a  tendency  to  palpitations  and  quickened  pulse.  In  more  severe 
cases  there  is  constantly  increasing  debility,  with  increase  of  paleness, 
indisposition  to  exertion,  excessive  sleepiness,  and  feeling  of  coldness. 
Dyspeptic  symptoms  sometimes  appear,  and  loss  of  appetite  may  alter- 
nate with  ravenous  hunger.  Accompanying  this  there  is  often  a  disi)osi- 
tion  to  eat  innutritions  articles,  as  coal,  clay,  wool,  etc.  Feeling  of  weight 
and  oppression  in  the  epigastrium  and  abdominal  pains  are  frequent.  In 
the  advance  of  the  affection  shortness  of  breath  ajipears,  increased  ou 
exertion  to  violent  dyspnoea.  Emaciation  becomes  obvious  in  the  later 
stage  of  the  disease.  In  the  worst  cases  the  symi)toms  increase  in  sever- 
ity, the  patient  becomes  dropsical,  is  attacked  with  profuse  diarrhoea  and 
vomiting,  and  finally  dies. 

The  severity  of  the  affection  is  ])roportioned  to  the  number  of  parasites 
present  and  the  quantity  of  blood  they  consume  and  cause  to  be  lost.  Bad 
cases  may  end  fatally  in  a  few  weeks,  but  generally  the  disease  lasts  for 
months,  and  where  the  patient  is  provided  with  abundance  of  good  food 
it  may  continue  for  years. 

The  prognosis  of  the  disease  is  rather  unfavorable ;  if,  however,  the 
nature  of  the  affection  is  ascertained  before  it  has  greatly  exhausted  the 
patient,  and  the  jiarasites  can  be  expelled,  the  result  should  be  favorable, 

AVe  have  thus  far  obtained  but  little  information  as  to  the  best  treat- 
ment for  Anchylostomum.  Calomel  and  turpentine  have  been  recom- 
mended, and,  as  these  are  most  powerful  vermicides,  we  have  reason  to 
believe  they  would  prove  most  effectual  remedies. 

In  regard  to  the  prophylaxis  for  Anchylostomum — and  we  may  add 
in  general  for  all  parasites  which  gain  entrance  to  man  through  drinking- 
water — all  stagnant  or  standing  waters  should  be  filtered,  so  as  to  remove 
any  source  of  infection,  whether  by  eggs  or  free  embryos  of  parasites  or 
of  larval  forms  existing  within  minute  aquatic  animals  which  serve  as 
intermediate  hosts  to  parasites.  Standing  waters,  such  as  those  of  pud- 
dles, ditches,  marshes,  and  ponds,  more  or  less  swarm  with  minute  ani- 
mals, all  of  whieh  may  be  entirely  removed  by  filtration.  Even  the 
water  of  cisterns  and  wells,  if  supplied  from  the  free  surface  of  the  coun- 
try, may  not  be  free  from  minute  animals,  and  especially  eggs,  and  there- 
fore requires  filtration  to  be  safe.  Only  spring  and  freely-running  water 
of  rivers  and  creeks  and  of  lakes  is  commonly  free  from  microscopic 
animals  and  their  eggs,  and  therefore  devoid  of  all  danger  in  these 
respects. 

Stroxgylus  longevaginatus  ;  S.  bronchialis. — This  nematode  has 
been  only  once  satisfactorily  observed.  ISIany  occurred  in  the  lungs  of 
a  boy  in  Germany,  but  the  real  cause  of  his  death  wjis  not  stated.  The 
female  worm  is  about  an  inch  long,  the  male  about  five-eighths  of  an 
inch. 

Certain  worms  ])reviously  discovered  in  the  bronchial  glands  of  a  case 
of  phthisis,  and  described  under  the  name  of  Hanudaria  lymphatica,  are 
regarded  by  Cobbold  as  the  same  with  the  former ;  but  the  descriptions 
of  the  two  render  this  improbable.  Treutler's  drawing  of  Hamularia,  as 
copied  by  Leuckart,  looks  like  an  Ascaris  upside  down. 
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ExJSTROXGYLUS  GIGAS ;  Strongyliis  gigas;  Palisade-worm;  Kidney- 
tvorm. — This  worm,  recorded  in  the  catalogue  of  human  parasites,  is 
doubtful  as  such.  Pertaining  to  the  same  family  as  Anchylostomum,  as 
the  common  name  indicates  its  usual  habitation  is  the  kidney.  It  is 
the  largest  of  the  nematodes,  and  is  a  long,  cylindrical  red  worm,  slightly 
tapering,  and  blunt  at  the  ends.  The  mouth  is  enclosed  by  six  rounded 
labial  papilloe.  The  caudal  extremity  of  the  male  ends  in  an  inverted 
cup-like  pouch,  from  which  the  penal  spiculum  protrudes.  The  female 
commonly  ranges  from  one  to  three  feet  in  length  and  from  a  fourth  to 
nearly  half  an  inch  in  thickness.  The  male  ranges  from  six  inches  to  a 
foot  in  length  and  from  one  to  three  lines  in  thickness. 

The  mature  parasite  is  common  in  many  fish-eating  mammals,  from 
which  it  is  inferred  that  fishes  are  the  intermediate  host  for  the  juvenile 
condition  of  the  worm.  It  is  frequent  in  the  wolf,  dog,  mink,  weasel, 
raccoon,  otter,  and  seal.  It  also  occurs  in  the  hog,  and  is  reported  to 
have  occurred  in  the  horse,  ox,  and  man.  Usually  it  is  solitary,  and 
occupies  one  of  the  kidneys  coiled  upon  itself.  Under  its  influence  the 
kidney  is  atrophied  and  reduced  to  the  condition  of  a  capsule  of  connec- 
tive tissue,  often  containing  bony  spicules.  It  feeds  on  blood  and  on  the 
purulent  matter  resulting  from  the  inflammation  it  produces.  The  worm 
is  occasionally  found  in  other  positions,  as  the  mesentery,  the  abdominal 
cavity,  the  intestine,  liver,  urinary  bladder,  and  lungs,  but  perhaps  in 
most  of  these  cases  has  been  derived  from  its  usual  habitation.  In  this 
country  the  writer  has  repeatedly  observed  the  kidney- worm  in  the  mink, 
the  dog,  and  the  wolf.  In  one  instance  m  the  former  animal  he  found  a 
female  and  a  male  associated  together  in  one  kidney,  which  was  reduced 
to  the  condition  of  a  fibrous  capsule  containing  in  its  wall  a  large  radi- 
ated plate  of  bone. 

The  cases  on  record  of  the  occurrence  of  this  formidable  parasite  in 
man  are  of  very  early  date,  and  are  mostly  doubtful  as  to  the  authentic 
nature  of  the  worm,  and  are  all  unsatisfactory  as  to  the  attendant 
phenomena. 

Trichina  spiralis. — The  trichina,  or  flesh-worm,  a  minute  nematode, 
is  a  common  parasite  of  man,  and  from  its  wide  prevalence  and  results  may 
be  regarded  as  the  most  dangerous  of  all.  Perhaps  from  the  earliest  ages 
it  has  been  dealing  death  freely  and  indiscriminately  to  our  kind  without 
its  existence  having  been  suspected  until  within  the  last  half-century. 
Frequently,  the  aflection,  now  named  trichinosis,  produced  by  its  pres- 
ence has  been  so  prevalent  in  communities  as  to  appear  epidemic.  The 
parasite  was  first  discovered,  and  is  commonly  observed,  as  a  little  worm 
coiled  up  and  imbedded  in  the  flesh  of  man.  In  the  same  manner  it  is 
frequently  seen  in  the  flesh  of  the  hog.  In  the  adult  or  mature  state  it 
lives  in  the  small  intestine  of  both  man  and  the  hog,  but  its  duration  of 
life  in  this  position  is  comparatively  brief. 

Trichinosis,  or  the  disease  mduced  by  the  introduction  of  trichinge  into 
the  intestinal  canal  and  the  migration  thence  into  the  voluntary  muscles, 
varies  in  symptoms  and  gravity  with  the  number,  condition,  and  position 
of  the  parasites  and  the  susceptibility  of  the  patient.  The  presence  of 
trichinje  in  the  alimentary  canal,  though  often  accompanied  by  violent 
symptoms,  is  comparatively  free  from  danger,  whereas  in  the  musculiir 
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system  they  uot  only  produce  the  greatest  sufTeriiig,  but  often  ilie  most 
disastrous  results. 

Man  is  ordinarily  infected  with  the  trichina  by  eating  the  raw  or  insuf- 
ficiently cooked  meat  of  the  hog,  or  pork  in  any  of  its.  varieties  of  food. 
Infected  meat  often  contains  immense  numbers  of  the  parasite,  a  single 
ounce  at  times  being  estimated  to  contain  from  50,000  to  100,000  worms. 

The  trichina  was  first  distinctly  noticed  in  tlie  muscles  of  the  hun\an 
body  by  Paget  in  1835,  and  was  described  by  Owen  Avith  the  name  it 
now  bears.  It  was  subsequently  observed  under  the  same  circumstances 
by  other  investigators.  In  1846  the  parasite  was  found  by  the  writer  in 
the  muscles  of  the  hog,  but  neither  he  nor  others  for  some  time  afterward 
suspected  the  significance  of  the  discovery.  In  1860,  Zenker  of  Dres- 
den treated  a  supposed  case  of  typhus  complicated  with  excessive  muscu- 
lar pain  and  oedema.  On  post-mortem  examination  the  muscles  were 
found  swarming  with  trichinae,  and  to  these  the  affection  altogether  was 
attributed.  Nearly  at  the  same  time  the  investigations  of  Leuckart  con- 
firmed the  relationship  of  the  parasites  as  tlie  cause  of  the  disease.  In 
1862,  Friederich  first  diagnosticated  the  affection  and  experimentally 
determined  the  presence  of  the  worms  in  the  living  patient. 

The  trichina  is  also  found  infesting  other  animals  of  the  same  class 
besides  man  and  the  hog,  especially  the  rat,  mouse,  rabbit,  cat,  and  fox. 
Experiments  further  prov^e  that  mammals  are  generally  more  or  less  sus- 
ceptible to  infection  with  the  parasite,  though  some  appear  to  resist  its 
extension  to  the  muscular  system,  as  in  the  case  of  the  dog.  The  horse, 
ox,  and  sheep  exhibit  little  disposition  to  artificial  infection  of  the  muscles, 
and  hence  from  this  circumstance  and  the  najture  of  the  food  of  these  ani- 
mals they  are  rarely  found  to  be  infested  with  trichinae.  In  experiments 
on  birds  and  lower  classes  of  animals,  though  trichinae  were  ascertained 
to  advance  in  development  in  the  intestine,  they  failed  to  invade  the  mus- 
cular system. 

Ordinarily,  it  appears  that  while  man  is  infected  with  trichinae  through 
the  hog,  this  animal  becomes  infected  by  eating  infested  rats,  mice,  and 
cats,  fragments  of  waste  pork,  and  perhaps  occasionally  by  feeding  on 
the  excrements  of  infested  animals. 

The  trichinae  occupying  the  muscles  are  immature,  and  it  is  only  af\er 
they  are  swallowed  and  the  parasites  are  freed  by  digestion  of  the 
envelopes  and  pass  into  the  intestine  that  they  undergo  development  to 
sexual  maturity.  In  this  state  the  female  is  viviparous  and  gives  birth  to 
a  multitude  of  active  embryos,  which  immediately  commence  to  migrate 
to  the  muscular  system.  As  it  is  estimated  that  each  female  may  give 
birth  to  upward  of  a  thousand  embryos,  it  is  readily  conceived  to  what 
an  extent  the  body  may  become  infested  from  eating  a  few  ounces  of 
trichinous  pork. 

The  immature  or  larval  trichinae  are  also  distinguished  as  muscular, 
and  the  sexually  mature  ones  as  intestinal,  trichinae,  in  accordance  w^ith 
their  position  in  the  two  principal  conditions. 

Muscular  trichinae  vary  in  condition  from  the  embryo,  which  works 
its  way  among  the  muscular  fibres  or  has  obtained  entrance  into  these, 
to  the  coiled-up  worm  lying  quiescent  in  a  capsule  imbedded  among  the 
muscular  fibres. 

Infected  flesh  in  the  early  state  is  scarcely  distinguishable  as  such  with 
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the  naked  eye,  but  in  old  cases  the  trichina  capsules  become  imbued  with 
calcareous  matter,  and  are  thus  rendered  visible  as  niinute  white  or  gray- 
ish specks  scattered  through  the  red  meat. 

In  the  recent  state  of  invasion  the  worms  are  found  free  among  the 
muscular  fibres  or  within  these.  Later,  they  appear  mostly  solitary  and 
at  rest,  coiled  within  a  fusiform  mass  of  semi-liquid  granular  matter 
resulting  from  the  degradation  of  tlie  muscular  substance.  Subsequently, 
they  become  enclosed  in  an  elliptical  capsule,  apparently  derived  from 
th  3  myolemma  of  the  muscular  fibre  tliey  had  entered.  The.  capsules, 
situated  among  the  bundles  of  sound  muscular  fibres,  are  arranged  with 
their  long  diameter  parallel  with  the  latter.  The  trichina  capsules  com- 
monly measure  about  one-fifth  of  a  line  long,  and  the  coiled  worm  within 
is  scarcely  a  half-line  long. 

If  muscular  trichince  remain  with  their  host,  after  a  year  or  more  they 
exhibit  signs  of  decay.  Commonly,  little  fat-globules  appear  at  tlie  poles 
of  the  capsules,  and  these  become  the  seat  of  calcareous  deposit.  Finally, 
the  worms  die  and  undergo  degeneration. 

"When  meat  with  living  trichina  capsules  is  swallowed,  the  freed  worms 
pass  into  the  intestine,  and  here  in  the  course  of  four  or  five  days  reach 
maturity. 

The  adult  intestinal  trichina  is  a  minute,  filiform  white  worm,  thicker 
behind  and  tapering  forward.  The  female  is  about  an  eightli  of  an  inch 
long,  and  has  the  genital  aperture  at  the  anterior  fourth  of  the  body. 
The  male  is  little  more  than  half  the  length  of  the  former,  and  has  the 
caudal  end  provided  with  a  pair  of  conical  processes,  between  which  iy 
the  genital  aperture. 

The  ripe  female  trichinae  give  birth  to  living  embryos,  and  continue 
the  function  for  about  a  month,  after  which  they  ap])ear  exhausted,  ordi- 
narily die,  and  disappear  from  the  intestinal  canal.  The  ncAV-born 
embryos,  about  -^-J-g-  of  a  line  long,  quickly  leave  the  intestine  to  be  dis- 
seminated throughout  the  body.  Penetrating  the  mucous  membrane, 
they  probably  enter  the  blood-vessels  to  be  carried  onward  by  the  blood- 
currents,  and  perhaps  also,  in  part,  directly  migrate  to  their  destination 
in  the  muscles.  The  latter  mode  of  progress  is  rendered  the  more  prob- 
able from  the  circumstance  tliat  the  muscles  contiguous  to  the  intestinal 
canal,  as  the  diaphragm  and  those  of  the  abdominal  walls,  are  commonly 
most  abundantly  infested  with  the  parasites.  In  the  muscles  of  the  limbs 
they  are  sometimes  noticed  to  predominate  toward  the  extremities  of  the 
former,  as  if  retarded  in  their  course  by  the  tendinous  connections. 

It  would  appear  that  muscular  trichinae,  to  be  capable  of  producing 
infection — that  is  to  say,  of  further  development — must  have  reached  a 
certain  stage,  corresponding  with  the  encapsidated  condition,  before  they 
are  swallowed.  In  this  stage  they  may  remain  within  their  host  prob- 
ably for  a  year  or  two. 

Children  seem  to  suffer  less  in  proportion  to  the  quantity  of  trichinons 
meat  they  eat  than  adults,  and  they  appear  less  susceptible  to  muscular 
invasion  of  the  parasites.  The  difference  is  probably  in  a  measure  due 
to  the  greater  susceptibility  of  the  intestinal  canal  and  the  consequent 
production  of  more  copious  diarrhoea  in  children,  with  more  complete 
expulsion  of  the  worms. 

Symptoms. — In  general,  the  effect  produced  by  eating  trichinous  meat 
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is  proportioned  to  the  number  and  condition  of  the  tricliinse  ingested  and 
to  the  susceptibility  of  the  patient.  A  few  of  the  parasites  may  pursue 
their  entire  career  and  die  within  their  host  without  ever  exhibiting  any 
obvious  evidence  of  their  presence.  Sometimes  the  symjitoras  of  trichi- 
nosis are  obscure  or  trifling,  sometimes  sufficiently  well  marked,  but 
moderate,  and  often  they  are  more  or  less  striking  and  violent.  The 
period  of  incubation  of  the  affection  varies  from  a  few  hours  to  a  week 
or  more,  and  the  duration  of  the  disease  also  varies — both  in  a  measure 
proportioned  to  the  number  and  condition  of  the  parasites. 

In  mild  cases  of  tricliinosis  the  patient  may  pass  through  the  course 
of  the  disease  witliout  being  confined  to  bed,  and  in  a  few  weeks  may  be 
regarded  as  convalescent.  The  majority  of  cases  pursue  a  slow  course  of 
from  six  or  seven  weeks  to  three  or  four  months.  A  fatal  termination  is 
frequent,  and  is  most  common  from  tlie  fourth  to  the  sixth  week,  and 
appears  mainly  to  be  due  to  the  loss  of  respiratory  power.  Fatal  cases 
rarely  happen  after  the  seventh  week. 

From  a  few  hours  to  a  few  days  after  eating  trichinous  meat  the  patient 
may  be  seized  with  dyspeptic  symptoms — nausea,  cardialgia,  flatulence, 
eructations,  and  vomiting.  These  may  be  accompanied  with  complete 
loss  of  appetite,  excessive  thirst,  bad  taste,  and  fetid  breath.  Tliere  is 
also  commonly  a  feeling  of  general  uneasiness,  with  fulness  of  the  fore- 
head or  headache,  and  feeling  of  weakness  and  fatigue  to  exhaustion  or 
complete  prostration.  Neuralgic  pains  are  felt  in  the  abdomen  and 
limbs,  and  the  muscles  generally  are  more  or  less  relaxed  and  flabby. 
Violent  disturbance  of  the  alimentary  canal  occurs  only  when  large 
quantities  of  active  trichinae  are  talvcn  Avith  the'  food.  The  subsequent 
symptoms,  due  to  invasion  of  the  muscular  system,  may,  but  do  not 
necessarily,  ac^cord  in  degree  with  the  former. 

Diarrhoea  usually  comes  on  early,  and  the  evacuations,  at  first  more 
consistent,  become  thin  and  clay-colored,  like  those  of  typhus  or  like 
the  rice-water  stools  of  cholera.  In  the  severest  cases  the  patient  may 
die  in  this  stage  from  extreme  exhaustion  and  with  all  the  appearance  of 
cholera.  Sometimes  the  diarrhoea  subsides  and  gives  place  to  obstinate 
constipation. 

The  muscular  symptoms  induced  by  the  invasion  of  the  trichinae  may 
be  trifling  or  moderate,  varj^ing  to  a  most  violent  character.  They  com- 
monly appear  after  a  week,  and  later  up  to  the  sixth  week.  The  muscles 
become  more  or  less  swollen,  hard  and  tender  to  the  touch,  or  highly 
painful  under  pressure.  Motion  is  extremely  painful,  and  the  patient 
usually  lies  in  a  helpless  state  with  the  limbs  flexed — adults  on  the  back, 
children  on  the  side.  Difficulty,  with  pain,  in  chewing  and  swallowing 
ensues,  and  even  complete  trismus,  due  to  the  presence  of  the  parasites  in 
the  muscles  of  mastication  and  deglutition.  Difficulty  of  breathing  also 
arises  from  the  presence  of  the  trichina)  in  the  respiratory  muscles,  espe- 
cially the  diaphragm  and  those  of  the  larynx.  Even  movement  of  the 
eyes  is  painful,  due  to  the  parasites  in  the  orbital  muscles.  Bronchial 
catarrh  comes  on  early,  attended  with  hoarseness  and  asthmatic  cough. 

Fever  may  be  absent  in  mild  cases  of  trichinosis,  but  is  considerable 
in  the  severer  forms,  though  not  in  the  first  few  days.  The  pulse  accords 
with  the  increase  of  temperature. 

Profuse  sweating  is  a  common  symptom  of  the  affection,  conmiencing 
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early  and  continuing  throughout.  Generally  there  is  considerable  decrease 
in  the  quantity  of  urine,  which  is  highly  colored. 

Adults  suffer  with  insomnia,  while  the  reverse  state  prevails  in  children, 
who  commonly  lie  in  a  soporose  condition.  Formication  and  dilatation 
of  the  pupils  are  frequent  symptoms. 

(Edema  is  a  characteristic  and  pathognomonic  symptom  of  trichinosis, 
and  is  seldom  so  slight  as  to  escape  attention.  It  commonly  appears  in 
the  eyelids  and  face  about  the  end  of  the  first  week,  and  may  disappear 
after  several  days,  to  recur  after  several  weeks.  It  usually  commences  in 
the  limbs  in  the  second  week,  and  is  more  marked  and  persistent,  and 
increases,  especially  in  severe  cases. 

Peritoneal  and  pleuritic  irritation  and  inflammation,  with  bronchitis 
and  pneumonia,  are  not  unfrequent  complications  in  the  more  aggravated 
form  of  trichinosis. 

Most  cases  of  the  disease  reaching  the  seventh  week  advance  in  con- 
valescence, while  those  of  mild  character  by  this  time  have  recovered, 
except  from  the  weakness  and  emaciation,  which  remain  as  evidences  of 
serious  illness. 

Trichinosis  in  children  is  distinguished  by  greater  mildness,  less  dan- 
ger, abundant  oedema,  less  muscular  pain,  a  dormant  condition,  and  more 
ra])id  convalescence. 

The  distinct  recognition  of  trichinosis  is  difficult  in  isolated  cases,  but 
becomes  more  evident  where  it  occurs  in  numbers,  as  in  an  entire  family 
or  in  large  portions  of  a  community.  The  proof  that  the  patient  has 
partaken  of  trichinous  pork  helps  to  establish  the  diagnosis. 

In  the  beginning  of  severe  cases  of  the  affection  symptoms  of  a  more 
or  less  violent  gastro-intestinal  catarrh  are  commonly  present,  often  asso- 
ciated with  slight  fever  and  almost  invariably  excessive  perspiration. 
Muscular  lameness,  both  in  mild  and  severe  cases,  is  an  early  symptom. 
The  disease  is  distinguished  from  cholera  by  the  profuse  perspiration  and 
the  peculiar  muscular  symptoms ;  from  ordinary  rheumatism  by  the  gastro- 
intestinal catarrh  and  general  exhaustion.  With  the  appearance  of  oedema 
of  the  eyelids  and  face  at  the  end  of  a  week  the  diagnosis  becomes  more 
certain.  The  further  progress  of  the  affection  is  so  characteristic  that  its 
distinction  can  scarcely  remain  in  doubt.  The  general  prostration,  the 
violent  muscular  symptoms,  the  bronchial  catarrh,  the  hoarseness  and 
dyspnoea,  the  profuse  sweating,  and  the  sleeplessness,  render  the  case 
pretty  clear. 

In  the  prognosis  of  the  disease  no  positive  conclusion  can  be  derived 
from  the  severity  or  early  appearance  of  the  initial  symptoms.  Com- 
monly, the  more  speedily  they  occur  and  the  more  violent  they  are,  the 
less  favorable  will  be  the  prognosis,  while  the  later  they  appear,  the  more 
propitious  it  is.  Long-continued  diarrhoea  is  especially  unfavorable, 
while  a  profuse  diarrhoea  at  the  beginning  is  to  be  viewed  as  a  fortunate 
event.  The  prognosis  is  mofe  favorable  in  cases  in  which  sleep  and  the 
appetite  are  maintained,  and  in  those  in  which  the  disturbance  of  the 
respiratory  organs  is  slight.  A  favorable  termination  of  the  affection  is 
the  rule  w^itli  children. 

Treatment. — The  treatment  of  trichinosis  is  not  generally  promising 
in  favorable  results.  No  means  have  yet  been  discovered  to  destroy  or 
remove  trichinae  which  have  migrated  from  the  intestinal  canal.     While 
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the  parasites  continue  within  the  latter  we  may  have  reasonable  hope  of 
expelling  them  from  the  body  by  means  of  the  usual  remedies  for  intes- 
tinal worms.  Experience,  however,  with  these  remedies  has  not  been  in 
accordance  with  expectations.  In  the  mean  time,  until  some  more  potent 
vermicide  is  discovered  applicable  to  the  destruction  and  removal  of 
trichinsB  from  the  intestine,  we  are  disposed  to  place  most  reliance  on 
such  purgatives  as  oil  of  turpentine  and  castor  oil  and  calomel  and  jalap. 
Subsequently,  a  good  nutritive  diet  with  wine  is  recommended  to  preserve 
the  life  of  the  patient  until  the  affection  has  reached  that  period  when  the 
parasites  become  capsulated  and  there  is  no  longer  danger  from  them  as 
irritants. 

As  a  preventive  of  trichinosis,  besides  the  avoidance  of  pork  or  its 
varied  preparations  of  ham,  sausages,  etc.  when  it  is  known  or  suspected 
they  may  be  infested,  thorough  cooking  of  meats  is  a  certain  means.  A 
boiling  temperature  surely  kills  all  animal  parasites,  but  care  is  requi- 
site that  large  pieces  of  meat  should  be  cooked  sufficiently  long  that  the 
desired  heat  may  extend  to  the  interior  throughout.  The  writer  may 
add  that  it  was  in  a  slice  of  boiled  ham,  from  which  he  had  partly  made 
his  dinner,  that  he  first  discovered  trichina  in  the  hog. 

Of  the  nematode  worms  there  are  many  species  of  comparatively  long, 
slender  proportions,  which  constitute  the  family  of  Filaridse.  As  para- 
sites they  rarely  occupy  the  interior  of  the  intestinal  canal,  except  by  way 
of  transit,  and  live  in  most  other  organs  and  tissues  of  the  body  of  both 
vertebrate  and  invertebrate  animals. 

FiLARiA  MEDiNENSis. — Synonyms  :  Dracuuculus ;  D.  medinensis ; 
Medina-worm ;  Guinea-worm. 

The  Medina-worm  has  long  been  recognized  as  a  parasite  of  man,  and 
by  competent  authorities  has  been  regarded  as  the  fiery  serpent  which 
afflicted  the  children  of  Israel  in  the  wilderness  of  Judea.  It  prevails 
in  the  tropical  regions  of  Africa  and  Asia,  and  thence  has  been  introduced 
into  tropical  America.  It  is  ordinarily  observed  as  a  long,  white,  cord- 
like worm,  situated  beneath  the  skin  in  any  part  of  the  body,  but  mostly 
in  the  lower  limbs,  and  especially  in  the  vicinity  of  the  ankle.  Though 
a  frequent  parasite,  only  the  female  is  known.  In  the  mature  condition 
it  is  nearly  uniformly  cylindrical,  and  ranges  from  eighteen  inches  to 
three  or  four  feet  in  length  and  less  than  a  line  in  thickness.  The  head 
end  is  rounded  and  furnished  with  a  little  papillate  plate,  in  the  centre 
of  which  is  situated  a  minute  oral  aperture.  The  caudal  end  is  conical 
and  incurved.  The  intestinal  canal  is  atrophied  and  without  an  anal 
aperture.  The  ccelum  is  mainly  occupied  by  a  capacious  uterus  filled 
with  free  embryos.  A  generative  aperture  appears  also  to  be  absent,  and 
the  young  can  only  escape  by  rupture  of  the  parent. 

Experiments  made  about  a  dozen  years  since  in  Turkestan  by  Fed- 
schenko,  at  the  suggestion  of  Leuckart,  have  shown  that  when  the 
embryos  of  the  Medina-worm  are  introduced  into  water  containing  the 
familiar  little  crustacean  cyclops,  they  penetrate  into  this,  and  within  it 
undergo  transformation  into  the  larval  stage.  The  subsequent  history  of 
the  larval  worms  remains  unknown,  but  from  what  we  have  learned  of 
tlie  history  of  many  parasitic  worms  it  is  reasonable  to  suppose  that  if 


THE  NEMATODES,    OR   THREAD-WORMS.  963 

the  infested  cy clops  is  swallowed  in  drinking-water,  it  may  explain  the 
presence  of  the  mature  worm  in  the  human  body.  The  young  worms, 
liberated  from  their  crustacean  host  by  digestion  in  the  stomach,  probably 
enter  the  intestine,  and  thence  migrate  to  their  destination.*  In  the  young 
condition,  advancing  to  maturity,  the  worms  have  been  found  in  all  parts 
of  the  body  except  within  the  cranium  and  eyeball.  They  appear  to 
migrate  in  the  course  of  the  least-resisting  connective  tissues,  along  the 
the  route  of  the  principal  blood-vessels,  until  they  reach  the  surface  of 
the  body. 

Usually,  a  single  worm  is  found  in  a  person,  though  cases  occur  where 
several,  to  a  dozen  or  more,  are  present.  Commonly,  the  parasite  is 
solitary,  though  two  or  three  may  be  associated  together.  When  deeply 
seated  the  Medina-worm  ordinarily  produces  but  little  discomfort,  though 
in  some  cases  its  movements  are  accompanied  wdth  more  or  less  severe 
pain.  It  also  gives  rise  to  inflammation  and  the  formation  of  an  abscess, 
in  the  purulent  matter  of  which  the  worm  lies  bathed.  The  removal  of 
the  worm,  when  accessible,  by  the  proper  surgical  aid  is  followed  by  com- 
plete relief. 

It  is  evident  that  filtration  of  the  drinking-water  would  be  a  certain 
propliylaxis  for  the  Medina-worm. 

FiLARiA  SANGUINIS. — Synonyms  :  Filaria  sanguinis  hominis,  Lewis ; 
F.  sanguinolenta ;  F.  Bancrofti,  Cobbold. 

Another  species  of  Filaria,  a  more  dangerous  parasite  of  man  and  indig- 
enous to  the  tropics,  is  of  frequent  occurrence,  though  of  comparatively 
recent  discovery.  It  has  been  observed  in  India,  Africa,  Brazil,  and  the 
West  Indies.  It  is  commonly  seen  in  the  embryonic  condition,  living  in 
the  blood  of  patients  affected  with  elephantiasis  and  certain  other  diseases, 
and  is  also  found  in  the  urine.  In  this  early  condition  it  is  a  minute 
worm,  scarcely  more  than  the  ytq-  ^^  ^^  m(^  in  length,  and  occurs 
together  in  immense  numbers. 

In  the  sexually  mature  condition  the  female  filaria  is  a  white  hair-like 
worm  three  or  four  inches  in  length,  living  in  the  lymphatic  vessels  dis- 
tally  to  the  glands,  especially  in  those  of  the  lower  limbs  and  scrotum. 
The  embryos  after  leaving  the  parent  pass  into  the  lymphatic  stream,  and 
thence  into  the  circulating  blood.  According  to  recent  observations  of 
Manson,  they  enter  the  blood  in  the  evening  and  increase  in  number  until 
midnight,  after  which  they  decrease  and  disappear  by  morning,  from  which 
time  during  the  day  they  remain  absent  from  the  circulation.  The  inves- 
tigations of  the  same  authority  have  shown  that  when  the  blood  of  infected 
persons  is  sucked  by  mosquitoes  these  insects  also  imbibe  the  embryos, 
which  subsequently  undergo  transformation  in  the  mosquitoes  into  the 
larval  state.  In  this  condition  the  filarise  may  be  transferred  to  water, 
by  drinking  which  man  may  become  infected  with  the  parasites.  The 
larv^se  introduced  into  the  stomach  appear  thence  to  make  their  way  to 
the  lymphatics,  within  which  they  undergo  further  development  to  matur- 
ity, and  thus  remain  a  long  time. 

The  presence  of  the  worms  in  the  lymphatics,  with  their  numerous 
brood  in  the  circulating  blood,  gives  rise  to  hsematuria  and  chyluria.  As 
results  of  the  obstruction  of  the  lymphatic  currents,  the  parasites  induce 
inflammatioi^  suppuration,  lymphatic  abscesses,  buboes,  lymphangiectasia, 
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oedema,  ascites,  chylous  hydrocele,  elephantiasis,^  and  certain  cutaneous 
affections. 

Treatment. — While  the  treatment  of  the  affection  induced  by  the 
Filaria  sanguinis  is  varied  and  uncertain,  the  prophylactic  measures  are 
obvious  and  certain.  Under  favorable  conditions  of  bright  light,  high 
temperature,  and  abundant  food  the  stagnant  waters  of  tropical  countries 
are  especially  prolific  of  the  minute  forms  of  animals  which  harbor  para- 
sites. It  hence  becomes  evident  that  all  such  waters,  whether  obtained 
from  puddles,  ponds,  tanks,  or  cisterns,  should  be  filtered  before  being 
used  for  drinking.  Boiling  is  also  effectual  in  destroying  all  the  animal 
life  of  waters,  and  thus  rendering  them  innocuous  so  far  as  parasites  are 
concerned. 

Several  other  species  of  Filaria  have  been  found  in  the  human  body, 
but  are  little  known  and  very  rare  in  their  occurrence. 

Filaria  loa. — This  species  occurs  in  Western  Africa,  on  the  Graboon 
River,  and  is  perhaps  more  frequent  than  now  commonly  supposed.  It 
is  an  active  worm,  little  more  than  an  inch  in  length,  and  is  usually  found 
beneath  the  conjunctiva  of  the  eye.  It  probably  also  occupies  other  posi- 
tions, and  a  missionary  on  the  Gaboon  informed  the  writer  that  he  had 
extracted  one  from  the  back  of  one  of  his  own  fingers.  Its  presence  pro- 
duced an  intense  burning  pain.  The  negroes  are  reported  to  extract  the 
worm  by  means  of  a  thorn.  The  worm  has  also  been  observed  in  Brazi' 
and  the  West  Indies. 

Filaria  restiformis. — Under  this  name  the  writer  recently  described 
a  large  Filaria  reported  to  have  been  withdrawn  from  the  urethra  of  a  man 
in  West  Virginia.  It  was  obtained  by  C.  L.  Garnett,  and  sent,  together 
with  an  account  of  the  case,  to  the  Army  Medical  Museum  of  Washing- 
ton, where  it  is  now  preserved.  It  was  a  red  cylindrical  worm,  twenty- 
six  inches  in  length,  tapering  at  the  head,  and  thick,  incurved,  and 
obtusely  rounded  at  the  tail  end.^ 

Filaria  oculi  humani;  Filaria  lentis. — A  few  cases  are  on 
record  of  the  occurrence  of  little  worms  in  the  aqueous  humor  and  crys- 
talline lens  of  the  human  eye,  to  which  the  accompanying  names  have 
been  applied. 

Filaria  trachealis. —  Recently  some  minute  worms  found  by 
Rainey  in  the  trachea  and  lungs  have  been  described  under  this  name. 

In  conclusion,  the  writer  acknowledges  his  indebtedness  for  much  of 
the  information  of  this  article  to  the  articles  on  **  Intestinal  Parasites " 
and  "  Diseases  from  Migratory  Parasites  "  in  Ziemssen^s  Oyclopcedia  of  the 
Practice  of  Medicine ,  and  to  Glazier's  Report  on  Trichina  and  Trichinosis. 

^  Several  years  since,  with  the  view  of  ascertaining  the  presence  of  parasitic  worms, 
the  writer  examined  the  blood  of  a  case  of  elephantiasis  under  the  charge  of  T.  G.  Mor- 
ton, but  none  were  detected.     From  what  we  have  since  been  informed  of  the  habita  of 
Filaria  sanguinis,  the  absence  of  the  parasites  may  have  its  explanation  in  the  circum 
stance  that  the  blood  examined  was  withdrawn  in  the  daytime. 

*  Proceedings  of  the  Academy  of  Natural,  Sciences,  l*liil:id:>..  ISRO,  p.  130. 


DISEASES  OF  THE  LIVER. 

By  ROBERTS  BARTHOLOW,  A.  M.,  M.D.,  LL.D. 


I.  FUNCTIONAL  DISORDERS. 

Biliousness. 

Defiis^tion. — The  term  biliousness  is  used  to  signify  a  disturbance 
o£  the  gastro-intestinal  digestion,  with  coincident  excess  in  the  production 
of  bile.  According  to  the  popular  conception,  both  lay  and  medical,  the 
excess  of  bile  is  the  cause  of  the  symptoms ;  but  when  the  whole  subject 
is  carefully  examined  it  will  be  found  that  biliousness  is  made  up  of  sev- 
eral factors,  and  that  the  hepatic  disorder,  if  it  exist  at  all,  is  a  mere 
incident. 

Pathogeny. — From  the  time  of  Galen  biliousn"ess  has  been  regarded 
as  a  morbid  entity  and  the  liver  as  the  organ  affected.  Stoll,  amongst 
moderns,  first  revived  the  Galenical  doctrines.  Abernethy^  was  amongst 
English  physicians  the  most  conspicuous  advocate  of  the  condition  called 
biliousness,  and  was  the  apostle  of  blue  pill  and  black  draught.  Copland 
in  his  great  dictionary^  more  distinctly  formulated  the  views  of  the  Eng- 
lish school — especially  that  portion  of  it  influenced  by  the  results  of 
Indian  practice — than  had  been  previously  attempted,  and  hence  his 
work  best  represents  the  opinions  and  practice  of  the  time  amongst  the 
English-speaking  peoples.  In  this  country  the  great  Rush  first  promul- 
gated the  notions  of  biliousness  which  have  since  so  dominated  the  medical 
opinion  of  this  continent.  A  large  part  of  the  United  States  has  proved 
a  fruitful  soil  for  the  cultivation  of  theories  of  biliousness,  since  the  con- 
dition known  under  this  name  is  a  frequent  accompaniment  of  malarial 
poisoning.  To  this  fact  must  be  attributed  the  preponderating  importance 
of  biliary  derangements  in  the  practice  of  the  physicians  of  India  also. 

It  is  a  fact  which  will  be  hereafter  more  fully  developed  that  malarial 
infection  may,  and  often  does,  derange  the  hepatic  functions  without  pro- 
ducing fever.  The  malarial  poison  irritates  the  liver,  and  thus  more  bile 
is  produced,  but  the  quality  deteriorates  with  the  increase  in  quantity. 
The  functions  of  the  liver  are  more  disturbed  during  an  access  of  inter- 
mittent fever :  the  organ  is  swollen,  the  skin  is  muddy,  the  eyes  yellow, 
the  tongue  coated  with  a  thick  yellow  fur,  and  the  urine  is  deeply  tinged 
with  bile-pigment. 

Many  of  the  metals  employed  as  medicines  and  as  poisons,  as  gold, 

^  Surgical  Works,  London,  1811,  vol.  i.  p.  36. 

'  A  Dictionary  of  Practical  Medicine,  vol.  ii.  p.  723. 

96.'i 


966       •  DISEASES  OF  THE  LIVER. 

silver,  antimony,  arsenic,  phosphorus,  etc.,  irritate  the  liver  both  in  their 
entrance  and  in  their  exit  from  the  organism,  and  cause  biliousness ;  and 
the  same  fact  is  true  of  some  vegetable  alkaloids  and  animal  poisons. 
The  liver  excretes  many  of  these  substances,  and  in  their  passage  out 
from  the  blood  the  hepatic  cells  are  irritated  and  an  increased  production 
of  bile  is  a  result.  Improper  food,  indulgence  in  fats,  sweets,  condiments, 
and  all  kinds  of  fermented  and  alcoholic  liquors,  intestinal  indigestion  aris- 
ing from  any  cause,  and  gastro-duodenal  catarrh,  are  the  most  usual  and 
obvious  pathogenic  factors.  In  respect  to  food  and  indigestion  as  etiological 
factors  there  are  several  points  requiring  more  explicit  statement.  When 
nitrogenous  elements  (albuminoids)  are  in  excess  in  quantity  or  as  respects 
the  power  to  digest  and  convert  them,  immature  products,  of  which  uric 
acid  is  the  chief,  accumulate  in  the  blood.  When  the  fats,  sugars,  and 
starches  are  in  excess  of  the  requirements  of  the  organism  or  are  imper- 
fectly disposed  of  in  the  small  intestines,  a  local  irritation  of  the  mucous 
membrane  is  produced,  and  various  complicated,  immature  products  enter 
the  blood.  With  these  troubles  and  faults  of  intestinal  digestion  a  gas- 
tro-duodenal catarrh  is  usually  associated.  Without  the  production  of 
catarrhal  jaundice,  gastro-duodenal  catarrh,  with  the  forms  of  indigestion 
accompanying  it,  keeps  up  a  reflex  irritation  of  the  liver.  Just  as  the 
presence  of  normal  chyme  induces  the  flow  of  bile,  so  the  unhealthy 
products  of  intestinal  indigestion  excite  an  irritation  of  the  liver.  The 
continued  operation  of  this  cause  maintains  an  abnormal  activity  of  the 
liver,  and  more  bile  is  produced  tlian  is  easily  disposed  of. 

Symptoms. — The  condition  of  biliousness,  as  now  understood,  is  made 
up  of  derangement  of  the  gastro-duodenal  mucous  membrane,  with  bile- 
production  in  excess  and  bile-absorption  probably  delayed.  The  symptoms 
are  the  product  of  these  complicated  conditions.  The  complexion  is  muddy ; 
the  conjunctivse  are  yellow ;  the  tongue  is  heavily  coated  with  a  yellow- 
ish-white fur ;  a  bitter  taste  persists  in  the  mouth  ;  the  breath  is  heavy 
in  odor,  even  fetid ;  the  appetite  may  be  keen  or  there  may  be  complete 
anorexia ;  a  sensation  of  nausea,  of  heaviness,  and  fulness  of  the  stomach 
is  experienced,  especially  after  eating ;  the  bowels  are  confined  usually, 
but  occasionally  the  movements  are  relaxed,  bilious  in  appearance,  and 
cause  heat  and  irritation  about  the  anus ;  headache  is  constantly  present 
to  some  extent,  and  there  is  a  sense  of  fulness  with  more  or  less  dizziness, 
and  singing  in  the  ears;  vision  is  rather  blurred,  and  there  is  a  hebetude 
of  mind ;  the  urine  is  high-colored,  high  in  specific  gravity,  and  deposits 
lithates  abundantly  on  cooling.  When  these  symptoms  are  conjoined  with 
hemicrania,  nausea,  and  vomiting,  the  case  is  called  bilious  sick  headache, 
and  when  diarrhoea  supervenes,  the  discharges  apparently  containing  much 
bile,  it  is  bilious  diarrhoea.  The  symptoms  which  above  all  others  give 
the  character  to  the  morbid  complexus  are  the  muddy  (bilious)  complex- 
ion, the  yellow-coated  tongue,  the  yelloAV  conjunctivae,  and  the  high-colored 
urine.  The  first  departure  from  the  normal  may  be  scarcely  observed. 
Gradually,  owing  chiefly  to  errors  of  diet,  to  climatic  changes,  or  to 
malarial  influences,  or  to  these  several  factors  combined,  the  affected 
])erson  drifts  into  the  condition  of  biliousness  above  described.  Besides 
the  general  malaise,  he  experiences  no  little  despondency,  inaptitude  for 
exertion,  and  indeed  actual  weakness.  Finally,  he  is  unable  to  apply 
liimself  to  business,  relinquishes  the  effort,  and  seeks  advice. 
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Course,  Duration,  and  Termination. — Those  who  are  accustomed 
to  expericDce  attacks  of  biliousness  suffer  from  them  at  certain  intervals 
which  may  be  tolerably  regular — at  intervals  of  a  few  days,  two,  three, 
or  four  weeks — when  the  cause  is  uniform ;  but  they  may  happen  very 
irregularly  when  the  conditions  producing  them  are  variable.  The  dura- 
tion of  an  attack  is  from  two  days  to  a  week  or  more,  according  to  the 
severity  of  the  symptoms  and  to  the  character  of  the  measures  instituted 
for  relief.  The  termination  is  in  a  return  to  the  normal  state.  If  the 
conditions  which  produced  it  continue,  when  one  attack  is  ended  the 
preparations  for  another  begin  at  once,  and  at  length  sufficient  derange- 
ment of  the  organs  concerned  arises  to  constitute  the  morbid  complexus 
of  biliousness. 

Treatment. — Prophylaxis  has  great  importance,  since  the  causes  of 
the  malady  are  to  a  considerable  extent,  at  least,  preventable.  Errors  of 
diet  in  respect  to  the  use  of  condiments,  fats,  meat,  pastry,  etc.  must  be 
corrected.  When  there  is  pronounced  gastro-duodenal  catarrh  and  acid 
fermentation  in  the  duodenum,  the  saccharine,  fatty,  and  starchy  elements 
of  the  food  must  rather  be  excluded  and  lean  meats  allowed.  Abundant 
exercise,  bathing,  and  an  open-air  life  in  general  should  be  directed. 
Whenever  a  malarial  infection  is  causative  a  change  of  climate  becomes 
imperative.  Heredity  cannot,  of  course,  be  excluded,  but  the  tendency 
to  hepatic  derangement  can  be  rendered  inoperative  by  an  abstemious 
life. 

The  remedial  management  includes  the  dietetic  as  well  as  the  medicinal 
treatment.  When  the  distress  has  reached  sufficient  proportions  to  justify 
such  an  extreme  measure,  the  patient  should  fie  restricted  to  a  diet  exclu- 
sively of  skimmed  milk,  of  which  he  is  directed  to  take  a  gill  or  more 
every  three  hours.  This  serves  a  double  purpose,  as  aliment  and  as  a 
depurative  agent,  for  this  considerable  quantity  of  fluid  promotes  the 
urinary  excretion  and  the  elimination  of  waste  products.  If  the  case  is 
not  severe  enough  to  allow  of  sucli  an  expedient,  the  diet  should  in  any 
event  be  restricted  to  skimmed  milk  hot,  milk  and  hot  water,  hot  lemon- 
ade, a  little  chic]?:en  or  mutton  broth,  a  bit  of  dry  toast,  etc.  As  a  rule, 
although  not  so  palatable,  hot  drinks  are  more  beneficial  than  cold,  but 
if  the  preference  is  decidedly  for  cold,  they  may  be  allowed.  After  the 
more  severe  symptoms  have  subsided  a  little  lean  meat  broiled  may  be 
added,  and  as  the  cure  proceeds  the  succulent  vegetables  and  acid  fruits 
may  be  permitted.  Abstinence  from  potatoes,  hominy,  cracked  wheat, 
and  oatmeal  should  be  enjoined  during  the  convalescence  of  those  who 
suffer  from  habitual  attacks. 

Medicines  may  not  be  necessary  to  those  who  have  the  resolution  to 
adhere  to  skimmed  milk  for  several  days  or  who  can  abstain  from  food 
altogether  for  a  day.  Many  experienced  sufferers,  especially  through  the 
South  and  West  and  in  England,  procure  rather  prompt  relief  from  a 
blue  pill  of  ten  to  fifteen  grains  or  from  one  to  five  grains  of  calomel  at 
night,  followed  by  a  Seidlitz  powder,  Rochelle  or  Epsom  salts,  or  phos- 
phate of  soda  on  the  following  morning.  Such  patients  find  that  no 
other  treatment  is  as  serviceable.  They  get  relief  from  other  measures,  it 
is  true,  but  neither  as  promptly  nor  as  satisfactorily.  It  is  held  by  tlie 
advocates  of  this  practice  that  the  mercurial  acts  on  the  liver — that  the 
surplus  bile  is  carried  off;  and  they  point  to  the  peculiar  stools  and  to 
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the  relief  exjierienced  in  evidence  of  the  truth  of  this  theory.  Without 
entering  on  the  argument,  which  would  occupy  too  much  space,  it  must 
suffice  here  to  state  that  calomel  and  blue  pill  do  not  increase  bile-pro- 
duction,^ but  they  do  stimulate  the  intestinal  glands  and  increase  excretion 
from  them.  The  peculiar  greenish  stools  produced  by  these  mercurials  do 
not  owe  their  characteristic  appearance  to  the  presence  of  bile,  but  rather 
to  the  chemical  transformations  of  the  mercury  itself  and  to  the  waste 
products  excreted  by  the  intestinal  glands.  Since  the  researches  of 
Rutherford  have  been  published,  euonymin  has  been  much  prescribed 
in  cases  of  biliousness.  From  three  to  five  grains  are  taken  at  the  bed- 
hour,  and  a  mild  laxative  in  the  morning.  In  the  same  group  of  chola- 
gogues  are  ipecac,  iridin,  sanguinarin,  and  especially  podophyllin;  but 
the  serious  objection  to  their  use  is  that  they  stimulate  the  liver  when 
this  organ  is  in  an  irritable  state.  As  calomel  and  blue  pill  have  a 
sedative  rather  than  a  stimulant  action  on  the  liver,  they  are  more  use- 
ful in  biliousness  than  are  the  true  cholagogues.  It  should  be  borne  in 
mind  that  one-half  of  a  grain  of  calomel  will  have  a  distinct  purgativ^e 
action  on  many  persons,  and  that  one  grain  will  rarely  need  to  be 
exceeded. 

In  general,  notwithstanding  the  unquestionable  utility  of  the  mercurial, 
it  is  better  to  relieve  cases  of  biliousness  by  less  objectionable  measures. 
A-  saline  which  acts  at  the  same  time  on  the  intestines  and  kidneys,  as 
Rochelle  salts,  is  usually  effective  in  bringing  relief.  A  bottle  of  solu- 
tion of  magnesia  citrate,  of  Saratoga  water  (Congress,  Hathorn,  or  High 
Rock),  and  of  Blue  Lick,  the  famous  sulphurous  laxative  of  Kentucky, 
may  remove  the  disorder  in  mild  cases  if  at  the  same  time  a  suitable  diet 
is  enjoined.  Phosphate  of  soda  in  laxative  doses,  with  or  without  Yichy 
water,  is  also  a  good  remedy,  if  somewhat  slow.  The  warm  purgatives, 
rhubarb,  colocynth,  aloes,  etc.,  are  useful  when  there  is  pronounced 
constipation. 

Lithaemia. 

Definition. — By  the  term  lithaemia  is  meant  a  condition  of  i\\Q  sys- 
tem in  which  uric  (lithic)  acid  is  produced  in  excess,  and  in  which  certain 
derangements  occur  in  consequence  of  the  accumulation  of  this  material 
in  the  blood.  Uricaemia  was  the  term  first  suggested  by  Flint,  Sr.,^  to 
express  this  state,  and  subsequently  lithsemia  was  employed  by  Murchi- 
son.^  The  latter  has  been  more  generally  accepted.  In  one  of  the  most 
recent  and  valuable  contributions  to  this  subject  by  DaCosta^  lithaemia  is 
the  term  used  to  designate  the  complex  of  symptoms  produced  by  uric 
acid  in  excess. 

Pathogeny. — The  ultimate  product  of  albuminoid  substances  in  the 
organism  prepared  for  final  excretion  is  urea.     That  this  substance  is 

*  That  calomel,  the  type  of  a  mercurial  purgative,  does  not  increase  the  discharge  of 
bile  has  been  demonstrated  on  dogs  by  Rohrig  and  Rutherford,  and  confirmed  by  obser- 
vation of  the  effects  of  20  grains  on  Westphalen's  case  of  biliary  fistula  in  man— a  case 
in  which,  for  a  time,  all  the  bile  escaped  externally,  and  none  apparently  entered  the 
intestine  {Dentsch.  Archiv  f.  klin.  Med.,  1873,  Band  xi.  pp.  598  and  600). 

'  The  Principles  and  Practice  of  Medicine,  Philada.,  1882. 

*  Clinical  Lectures  on  Dixeases  of  the  Liver,  2d  ed.,  p.  505. 

*  The  Medical  Newn,  vol.  ii.,  1883. 
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finally  formed  in  the  liver,  to  be  excreted  by  the  kidneys,  seems  now 
well  established.^  In  acute  yellow  atrophy  of  the  liver,  with  the  dis- 
appearance of  the  proper  structure  of  the  organs  urea  ceases  to  be  pro- 
duced, and  instead  leucin  and  tyrosin  are  excreted.  In  certain  states  of 
the  system  characterized  by  deficient  oxidation  urea  is  not  sufficiently 
formed,  and  instead  uric  acid,  a  lower  grade  of  oxidation  and  a  product 
of  the  disintegration  of  albuminoid  substances,  results.  An  excess  of 
urates  is  not  always  pathological.  Their  excretion  seems  to  be  in  a 
certain  sense  a  safety-valve  function.  When  albuminoid  matters  are 
taken  in  excess  of  the  power  of  the  system  to  convert  them,  or  when  the 
supply  of  oxygen  to  the  blood  is  deficient  from  any  cause,  urea  is  not 
formed,  but  uric  acid  and  urates  are  abundantly  excreted  by  the  urine.^ 
Imperfect  digestion  of  the  albuminoids  when  they  are  not  taken  in 
relatively  too  large  an  amount,  and  limitation  below  the  normal  of  the 
oxidation  process  when  the  supply  of  oxygen  is  not  insufficient,  will 
have  the  same  effect :  in  place  of  urea,  uric  acid  and  urates  will  be  formed 
and  excreted.  One  of  the  early  results  of  the  persistent  presence  of  an 
excess  of  uric  acid  is  the  production  of  lithsemia,  the  morbid  complexus 
of  which  this  excess  is  at  once  the  cause  and  the  proof. 

The  persons  who  suffer  from  lithaemia  are  usually  those  who  indulge 
in  the  pleasures  of  the  table  and  habitually  consume  much  meat,  pastry, 
and  highly-seasoned  and  rich  food  of  all  kinds.  The  idle,  luxurious,  and 
indolent,  literary  men  of  sedentary  habits,  men  who  have  led  active  lives, 
but  on  retiring  from  business  have  continued  to  indulge  in  a  full  diet,  are 
apt  to  suffer  from  this  malady.  Women  are  less  disposed  to  it,  but  if 
subjected  to  the  same  conditions  may  also  be  similarly  affected.  Espe- 
cially do  those  suffer  from  lithsemia  who  indulge  in  malt  liquors  or  in 
alcoholic  drinks  of  any  kind.  These  substances  act  by  deranging  diges- 
tion, and  thus  preventing  the  proper  conversion  of  the  albuminoids,  by 
inducing  congestion  of  the  liver,  and  also  by  interfering  with  the  process 
of  oxidation. 

Symptoms. — The  symptoms  of  lithsemia  include  derangements  of  the 
digestive  organs  and  of  the  liver,  of  the  circulation,  and  of  the  nervous 
system.  As  these  subjects  suffer  from  gastric  and  gastro-duodenal 
catarrh,  they  present  the  usual  symptomatology  of  these  affections,  as 
a  sense  of  weight  and  oppression  at  the  epigastrium,  acidity,  pyrosis,  a 
capricious  —  sometimes   voracious,   sometimes   good  —  appetite,  a  coated 

^  This  proposition  is  not  universally  accepted.  Valmont  (These  de  Paris,  Etude  mr 
les  Causes^  den  Variations  de  V  TJree  dans  quelqnes  Maladies  du  Foie,  1879)  has  carefully  studied 
the  excretion  of  urea  in  several  diseases  in  which  the  proper  structure  of  the  liver  is 
damaged — in  atrophic  cirrhosis  and  in  cancer.  As  in  these  maladies  not  all  the  secreting 
portion  of  the  organ  is  destroyed,  the  argument  is  so  far  weakened.  His  conclusions  are 
as  follows:  "  1.  Patients  with  cirrhosis  or  cancer  of  the  liver  who  eat  little  excrete  but 
little  urea.  If  they  eat  and  do  not  absorb,  or  vomit  or  have  diarrhoea,  the  result  is  the 
same.  When  they  partake  largely  of  nitrogenous  aliment  the  proportion  of  urea  rapidly 
increases.  2.  In  a  cachectic  or  simply  anaemic  patient  the  urea  falls,  apparently  in  pro- 
portion to  the  state  of  the  general  nutrition  and  of  the  work  done  by  the  organic  func- 
tions. 3.  Absolute  immobility  of  the  patient  seems  to  have  an  influence  on  the  amount 
of  urea  excreted.  4.  In  sclerosis  or  cancer  the  quantity  of  urea  falls  rapidly  on  the 
occurrence  of  ascites  or  oedema,  when  a  notable  quantity  of  urea  is  found  in  the  fluid. 
0.  The  digitalis  often  used  in  the  treatment  also  contributed  to  the  loss  of  urea."  ^  If 
these  conclusions  are  verified,  the  formation  of  urea  must  depend  on  some  other  function 

^  (ienevoix,  Essei  sur  les  Vanations  de  V  Uree  et  de  V  Aeide  urique  dans  les  Maladies  du 
Foie,  Paris,  1876. 
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tongue,  a  bitter  taste,  etc.  The  bowels  are  irregular,  somutimes  con- 
stipated, occasionally  relaxed,  with  scybalse.  The  stools  may  be  liquid, 
almost  black  or  light-yellow  and  grayish.  The  motions  are  apt  to  be 
offensive,  and  a  good  deal  of  offensive  gas  is  discharged  with  them. 
Hemorrhoids  are  often  present,  and  there  may  be  heat  and  irritation 
about  the  anus,  and  not  unfrequently  intolerable  itcliing.  After  meals 
there  is  much  depression,  and  often  an  insupportable  drowsiness.  Irreg- 
ularity in  the  rhythm,  even  intermissions,  of  the  pulse  are  not  infre- 
quent. 

The  nervous  symptoms,  as  DaCosta  has  lately  insisted  on,  are  the  most 
important  and  pronounced.  The  connection  between  oxaluria  and  mental 
despondency  has  long  been  known,  but  the  nature  of  the  relation  remains 
undetermined.  Headache,  frontal  and  occipital,  especially  the  former,  diz- 
ziness, tinnitus  aurium,  suffusion  of  the  eyes,  ecchymoses  of  the  conjunc- 
tiva, are  usually  present.  Not  unfrequently  the  subjects  of  this  affection 
experience  sudden  attacks  of  vertigo,  accompanied  by  dimness  of  vision 
and  intense  headache,  and  are  supposed  to  have  some  organic  lesion  of 
the  brain.  They  are  irritable,  despondent,  and  often  intensely  hypo- 
chondriacal, almost  suicidal — are  subject  to  neuralgic  attacks,  and  have 
aching  in  the  limbs,  a  sense  of  weariness,  and  more  or  less  burning  in 
the  palms  and  soles. 

The  skin  is  rather  dry  and  the  complexion  muddy.  Urticaria  is  of 
frequent  occurrence,  and  sudden  attacks  of  nausea,  vomiting,  and  intes- 
tinal pain  coincide  with  the  appearance  of  the  eruption  on  the  skin. 

The  urine  is  usually  rather  increased  in  amount,  its  color  heightened, 
its  acidity  above  normal,  and  floating  in  it,  usually  visible  to  the  naked 
eye,  are  reddish  masses  composed  of  uric  acid.  More  or  less  pain  in  the 
back,  referable  to  the  situation  of  the  kidneys,  and  sometimes  extending 
along  the  course  of  the  ureters,  is  common.  The  bladder  is  rather  irri- 
table, and  the  passage  of  the  urine  produces  heat  and  scalding.  The  tes- 
ticles are  apt  to  feel  sore  and  are  somewhat  retracted.  On  standing,  the 
urine  may  deposit  uric  acid  and  the  urates  copiously,  or  the  acid  may  be 
seen  to  form  a  cloud  which  slowly  subsides. 

CouESE,  Duration,  and  Termination. — The  course  and  duration  of 
lithsemia  are  much  influenced  by  the  habits  of  life  of  the  person  affected. 
When  unopposed  by  treatment  and  no  change  is  made  in  the  conditions 
producing  it,  a  gradual  increase  in  the  various  disturbances  takes  place. 
After  a  time  structural  changes  occur  in  the  liver ;  the  organs  of  circu- 
lation early  undergo  atheromatous  degeneration ;  various  cerebral  disor- 
ders due  to  degenerative  changes  arise ;  and  acute  intercurrent  affections 
may  terminate  life.  Amongst  the  secondary  maladies  due  to  lithsemia 
are  gout,  diabetes,  renal  calculi,  and  nepliritic  colic.  If  the  cases  are 
subjected  to  appropriate  treatment,  curative  results  may  be  certainly 
obtained.  The  prognosis,  then,  will  be  influenced  materially  by  the 
moral  strength  of  the  patient.  If  he  is  one  who  can  surrender  hi.? 
appetites  and  live  abstemiously,  a  cure  may  be  promised.  The  case  is* 
far  different  with  those  who  will  continue  tlie  use  of  malt,  vinous,  or 
alcoholic  drinks,  and  will  persist  in  indulging  in  the  pleasures  of  the 
table. 

Diagnosis. — The  differentiation  of  lithsemia  from  other  affections  offers 
uo  special  difficulties.    From  gastro-duodenal  catarrh  it  is  separated  by  the 
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excess  of  uric  acid  in  the  urine  only,  the  other  symptoms  being  for  the  most 
part  the  same.  The  cerebral  symptoms — the  vertigo,  headache,  etc. — are 
to  be  distinguished  from  the  same  due  to  actual  disease  of  the  brain  by  the 
previous  history,  by  the  absence  of  changes  seen  on  ophthalmoscopic  exam- 
ination and  of  other  signs  of  brain  disease,  and  by  the  subsequent  behavior. 
Cases  of  cerebral  mischief  producing  such  eifects  would  rapidly  develop 
into  serious  states,  whereas  in  lithsemia  there  are  great  fluctuations,  but 
no  apparent  progress  in  many  months.  In  lithsemia  also  there  are  no 
changes  in  the  fundus  oculi,  whereas  in  brain  diseases  choked  disk,  hem- 
orrhage into  the  retina,  white  atrophy,  etc.  are  often  discovered.  Further, 
in  lithsemia  there  are  no  disorders  of  sensibility,  of  motility,  or  of  intellec- 
tion, whilst  these  are  ordinary  evidejices  of  cerebral  mischief. 

Treatment. — Attention  to  diet  is  of  the  first  importance.  As  uric 
acid  is  an  intermediate  product  in  the  metamorphosis  of  albumen,  it 
might  be  supposed  that  to  diminish  the  quantity  of  this  constituent  of 
the  food  would  be  sufficient.  In  some  cases  this  suffices,  but  usually 
attention  must  be  given  to  the  peculiarities  of  digestion  characteristic  of 
each  patient.  More  frequently  trouble  arises  from  indulgence  in  the 
starchy  and  saccharine  constituents  of  the  diet ;  in  some  a  very  consider- 
able gastro-duodenal  catarrh  exists,  and  the  mucus,  acting  as  a  ferment, 
sets  up  an  acetic  fermentation  in  the  starchy  and  saccharine  substances, 
with  the  necessary  production  of  much  carbonic  acid  gas.  If  the  fats 
disagree,  the  butyric  fermentation  also  takes  place,  and  very  irritating 
fat  acids  result.  In  these  cases  there  is  usually  much  gas  formed  in  the 
stomach  and  intestine,  and  an  immediate  ratio  appears  to  exist  between 
the  degree  of  mental  despondency  and  the  quantity  of  gas  in  the  intes- 
tinal canal.  It  follows,  then,  that  in  cases  of  lithsemia  the  saccharine, 
starchy,  and  fatty  constituents  of  an  ordinary  diet  should  be  omitted  from 
the  food  of  such  subjects.  Bread  should  be  partaken  of  very  sparingly, 
and  the  foods  containing  starch,  sugar,  and  oil  ought  not'to  be  partaken 
of  at  all.  The  succulent  vegetables,  as  lettuce,  spinach,  celery,  cole-slaw, 
tomatoes,  etc.,  ought  to  be  substituted.  Lean  fresh  meats,  poultry,  game 
(plainly  cooked),  fresh  fish,  oysters,  eggs,  etc.  should  constitute  the  basis 
of  the  diet.  On  the  other  hand,  there  may  be  those  who  do  better  on  a 
diet  of  vegetables  and  fruit,  excluding  meat.  In  such  we  may  suppose 
the  fault  lies  in  the  stomach  digestion,  where  the  albuminoids  are  con- 
verted into  peptones,  the  intestinal  digestion  being  active  and  normal. 
All  kinds  of  wine  and  malt  liquors  should  be  prohibited.  Coffee  and  tea 
must  also  be  relinquished.  Without  the  carefully-regulated  diet  medi- 
cines can  accomplish  but  little ;  hence  he  who  would  obtain  curative 
results  must  give  careful  attention  to  every  dietetic  detail. 

As  deficient  oxidation  is  an  important  factor  in  developing  lithsemia, 
active  exercise  must  be  enjoined.  The  amount  of  exercise  must  be  deter- 
mined by  the  condition  of  the  individual  and  the  time,  regulated  as  far 
as  may  be  by  the  period  after  meals.  As  when  the  food  prepared  for 
assimilation  is  entering  the  circulation  oxygen  is  needed  to  perfect  the 
final  changes,  it  seems  clear  that  exercise  should  be  taken  three  or  four 
hours  after  the  process  of  digestion  has  begun.  Walking  exercise  is 
better  than  any  other  for  this  purpose,  but  it  should  not  be  carried  to 
the  point  of  exhaustion  from  fatigue.  Sea-air  and  sea-bathing  are  oxi- 
dizing agents  of  considerable  value,  and  are  especially  useful  to  the 
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subjects  of  lithffimia  suffering  at  the  same  time  from  malarial  infec- 
tion. 

Medicines  are  administered  with  the  view  to  accomplish  two  purposes : 
to  correct  the  disorders  of  digestion,  to  promote  oxidation.  One  of  the 
most  useful  remedies  is  nitric  acid,  five  to  ten  minims  of  the  official 
diluted  acid  being  given  before  meals.  It  is  more  especially  effective 
when  there  is  an  excessive  production  of  acid.  The  fermentation  which 
produces  acid  and  the  diffusion  of  acid-forming  materials  from  the  blood 
are  alike  prevented  by  it.  The  injunction  to  administer  it  before  meals 
must  be  borne  in  mind  when  these  purposes  are  to  be  subserved.  Nitric 
acid,  as  well  as  the  other  mineral  acids,  but  in  a  greater  degree,  promotes 
the  flow  of  bile.  This  well-known  clinical  fact  has  been  confirmed  by 
experiments.  Under  the  use  of  nitric  acid,  as  above  advised,  uric  acid 
and  the  urates  disappear  from  the  urine,  being  excreted  as  urea,  and 
hence  this  remedy  accomplishes  both  of  the  objects  for  which  medicines 
are  administered  in  this  disorder.  No  other  mineral  acid  can  fill  its  place 
in  this  connection. 

Alkalies  possess  very  decidedly  the  power  to  promote  oxidation.  The 
soda  salts  are  objectionable,  for,  combining  with  uric  acid,  they  form  the 
insoluble  urate  of  soda.  The  salts  of  potash  and  lithium,  on  the  other 
hand,  form  soluble  combinations,  and  they  also  increase  elimination. 
Much  depends  on  the  time  at  which  they  are  administered,  as  Bence 
Jones,'  and  since  Ralfe^  especially,  has  shown.  To  increase  the  alka- 
linity of  the  blood  and  urine,  they  mr.st  be  taken  after  meals,  for  then 
the  acid  materials  of  digestion  are  pouring  into  the  blood.  For  the  same 
reason,  if  alkalies  are  administered  to  neutralize  the  acidity  of  the  intes- 
tinal canal,  they  must  be  given  after  meals.  The  most  useful  alkaline 
remedies  are  liquor  potassae,  bicarbonate  of  potash,  Rochelle  salts,  citrate 
of  lithium,  etc..  The  effervescing  preparations  of  potash  and  of  lithium 
are  elegant  and  palatable  forms  in  which  to  administer  these  remedies. 
They  may  also  be  taken  dissolved  in  Yiciiy  water,  in  our  Saratoga 
Yichy,  or  in  Carlsbad  or  Bethesda.  When  the  use  of  mineral  waters 
is  not  contraiudicated  in  the  state  of  the  digestive  organs,  great  good  is 
accomplished  by  the  persistent  use  of  Vichy,  foreign  or  domestic,  of 
Carlsbad,  and  the  alkaline  waters  of  Wisconsin. 

The  so-called  cholagogues  are  unquestionably  useful,  but  they  become 
less  and  less  necessary  according  to  the  success  achieved  in  the  dietetic 
course.  Phosphate  of  soda  is  one  of  the  most  effective  of  this  group 
of  medicines.  As  it  acts  as  a  compound,  and  not  as  a  salt  of  soda 
merely,  it  does  not  come  within  the  prohibition  against  the  use  of  soda 
salts.  It  promotes  the  flow  of  bile  and  appears  to  remove  the  catarrhal 
state  of  the  mucous  membrane.  A  teaspoouful  three  times  a  day  is  the 
quantity  usually  required.  Under  some  circumstances  it  may  be  advan- 
tageously combined  with  arseniate  of  soda.  Mercurials  were  formerly 
almost  universally  used,  but  they  have  been  largely  supplanted  by  podo- 
phyllin,  euonymin,  baptisin,  etc.,  and  by  the  phosphate  of  scda  above 
mentioned.  Podophyllin  is  indicated  when  constipation  is  a  symptom. 
An  efficient  mode  of  giving  it  is  in  the  form  of  granules,  but  it  must  be 
continued  without  intermission  for  some  time  or  during  the  existence  of 

'  Lectures  on  Palholxjy  and  T/terapeuticH,  by  H.  Bence  Jones  London,  pp.  90,  280. 
*  PhyBwlogical  Chem'sli-y,  by  Charles  Henry  Ralfe,  London  1883. 
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the  lithsemia.  The  quantity  given  should  be  sufficient  to  maintain  the 
evacuations  in  a  soluble  state.  Good  results  are  obtained  from  a  combi- 
nation of  podophyllin  with  extracts  of  physostigma,  nux  vomica,  and  bel- 
ladonna. When  distinct  torpor  of  the  liver  without  constipation  exists, 
^uonymin,  combined  with  physostigma,  may  be  advantageously  used. 
For  the  vertigo  and  hypochondriasis  no  remedy  is  more  beneficial  than 
arsenic  (Fowler's  solution)  in  small  doses  kept  up  for  some  time,  and 
it  is  also  distinctly  curative  of  the  catarrhal  state  of  the  mucous  mem- 
brane. When  malarial  infection  is  the  cause  of  lithsemia,  quinine 
becomes  indispensable. 

Topical  agents  in  some  cases  render  important  aid  to  the  other  curative 
measures.  A  daily  sponge-bath,  the  water  made  more  stimulating  by  the 
addition  of  sea-salt,  is  very  useful  in  the  absence  of  sea-bathing.  Fric- 
tion of  the  hepatic  region  with  the  official  ointment  of  the  red  iodide  of 
mercury  unquestionably  stimulates  the  hepatic  functions.  General  fara- 
dization and  faradic  and  galvanic  excitation  of  the  chylopoietic  system 
promotes  activity  of  the  digestive  apparatus  and  of  the  organic  functions 
in  general. 


Hepatic  Glycosuria  (Temporary). 

Definition. — By  the  term  hepatic  glycosuria  in  this  connection  is 
meant  a  temporary  glycosuria  due  to  excessive  formation  of  glycogen. 
The  liver,  unduly  stimulated,  produces  more  glycogen  than  can  be  dis- 
posed of,  and  hence  it  is  excreted  by  the  kidneys  as  grape-sugar. 

Pathogeny. — In  the  normal  condition  it  is  supposed  that  the  glyco- 
gen produced  by  the  liver  is  converted  into  grape-sugar,  and  soon  oxi- 
dized and  thus  consumed.  One  theory  of  diabetes  maintained  that  in 
some  way  the  conversion  of  glycogen  into  grape-sugar  was  excessive  and 
beyond  the  oxidizing  power  of  the  blood,  and  hence  this  substance  was 
-discharged  in  the  urine.  The  recent  discovery  by  Pavy^  of  glycogen  in 
considerable  amount  in  the  blood  of  all  parts  of  the  body  renders  it  cer- 
tain that  there  are  peculiar  conditions  necessary  to  the  formation  of  grape- 
sugar  in  sufficient  quantity  to  constitute  diabetes.  It  is  tolerably  certain 
that  an  excess  of  acid  in  the  intestinal  canal,  diminishing  thus  the  alka- 
linity of  the  blood,  will  have  as  a  symptom  sugar  in  the  urine.  Persons 
disposed  to  the  accumulation  of  fat,  and  eating  freely  of  sugar  and 
starchy  food,  are  apt  to  have  intestinal  indigestion,  and  the  acid  pro- 
duced by  the  fermentation  of  these  substances  will,  after  its  absorption, 
hinder  the  conversion  of  any  food-sugar.  In  such  subjects  also  there 
may  be  an  increased  conversion  of  the  glycogen  of  the  blood  into  sugar 
under  the  same  conditions.  Such  a  glycosuria  must  necessarily  be  tem- 
[)orary  and  a  purely  functional  disorder. 

Sy:mptoms. — The  subjects  of  the  malady  under  consideration  are  of 
full  habit,  even  obese.  They  habitually  consume  considerable  quantities 
of  malt  liquors  and  a  diet  composed  largely  of  the  starchy  and  saccharine 
foods.  If  not  in  malt  liquors,  they  at  least  indulge  freely  in  bread,  pota- 
toes, pastry,  cakes — in  all  forms  of  farinaceous  food,  fats,  and  sweets. 
They  have  a  keen  appetite,  eat  largely,  and  drink  freely  of  fluids.     As 

^  The  Lancet,  vol.  ii.,  1883. 
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a  rule,  these  subjects  are  but  little  disposed  to  physical  exercise  and 
lead  rather  sedentary  lives.  Indulgence  in  such  a  mode  of  life  tends 
to  increase  the  accumulation  of  fat,  weakens  the  muscles,  and  with  them 
the  heart-muscle,  and  slowly  induces  a  gastro-intestinal  catarrh  accom- 
panied by  stomachal  and  intestinal  indigestion.  At  first,  heaviness, 
oppression,  and  drowsiness  after  meals  are  experienced;  then  acidity, 
pyrosis,  and  eructations  follow ;  and  ultimately  the  evidences  of  intes- 
tinal indigestion — flatulence,  pain,  irregular  and  unhealthy  evacuations, 
etc. — come  on.  Meanwhile,  the  appetite  is  not  usually  impaired,  and 
the  disposition  to  drink  fluids  increases;  the  amount  of  urine  voided 
is  greater,  and  to  rise  during  the  night  for  the  purpose  of  emptying 
the  bladder  comes  to  be  a  fixed  habit.  The  urine  under  these  circum- 
stances is  copious,  high-colored,  acid,  and  deposits  on  cooling  abundantly 
of  uric  acid  and  urates.  The  amount  passed  in  twenty-four  hours  will 
reach  sixty,  eighty,  or  more  ounces,  and  the  specific  gravity  will  range 
from  1025  to  1035.  On  testing  in  the  usual  way,  traces  of  sugar,  more 
or  less  distinct,  will  appear,^  but  not  constantly,  and  hence  repeated 
examinations  are  necessary  to  determine  the  quantity.  As  a  rule,  the 
evidence  of  the  presence  of  sugar  in  small  amount  is  satisfactory. 

Various  afiections  of  the  skin  appear  in  the  subjects  of  this  malady, 
and  urticaria,  prurigo,  eczema,  and  boils  are  the  forms  most  usual. 

Course,  Duration,  and  Termination. — Slow  in  developing,  this 
temporary  glycosuria  is  also  slow  in  its  course.  It  remains  nearly  sta- 
tionary for  months,  even  years.  Meanwhile  the  degenerative  changes 
associated  with  it  slowly  develop  on  all  sides.  The  quantity  of  sugar 
does  not  greatly  increase,  for  its  amount,  being  apparently  dependent  on 
the  quantity  of  acid  entering  the  blood  from  the  intestinal  canal,  must 
continue  nearly  at  the  same  standard.  It  is  comparatively  rare  for  true 
diabetes  to  develop  out  of  this  state,  although  such  a  termination  must 
be  regarded  as  a  natural  outcome.  One  reason,  it  may  be,  why  such  a 
conclusion  is  not  often  reached  is  because  of  intercurrent  maladies.  It  is 
an  important  fact  that  acute  serous — less  often  parenchymatous — inflam- 
mations are  very  apt  to  occur  during  the  existence  of  even  temporary 
glycosuria.  Under  appropriate  management  this  disorder  is  readily 
amenable  to  treatment.  Hence  the  prognosis  will  be  favorable  or  not 
according  to  the  skill  exhibited  in  its  treatment. 

Diagnosis. — This  malady  ofl'ers  no  special  difficulty  in  diagnosis. 
From  gastro-duodenal  catarrh  and  from  lithsemia  it  is  distinguislied  by 
the  saccharine  condition  of  the  urine.  From  diabetes  it  is  separated  by 
the  rate  of  progress,  by  the  protracted  duration  of  the  case  without  any 
distinct  advance,  and  by  the  temporary  and  fugitive  character  of  the 
glycosuria. 

Treatment. — To  carefully  regulate  the  diet  is  the  first  consideration. 
The  traces  of  sugar  and  the  excess  of  urates  rapidly  disappear  when  the 

^  In  testing  for  sugar,  when  the  urine  contains  the  urates  in  such  abundance  there  is 
danger  of  error.  In  using  Troramer's,  Fehling's,  or  Afoore's  test,  on  heating,  the  urates 
will  effect  a  reduction  of  the  copper  or  bismuth.  It  is  necessary,  therefore,  to  separate 
them  before  applying  the  test.  This  is  accomplished  as  follows:  The  urine  is  evaporated 
to  dryness  on  a  water-bath ;  the  sugar  in  the  evaporate<l  residue  is  dissolved  out  by  abso- 
lute alcohol,  and  then  an  atjueous  solution  is  prepared,  to  which  the  test  is  applied.  An 
experienced  operator  will  not  need  to  take  such  precautions,  for,  familiar  with  the  reac- 
tions, he  can  readily  judge  of  the  results. 
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starches,  sugar,  and  fats  are  withdrawn  from  the  diet.  Indeed,  the  rule 
as  to  alimentation  must  be  as  rigidly  enforced  as  in  true  diabetes,  but 
after  the  gastro-intestinal  catarrh  has  subsided  the  ordinary  mixe^  diet — 
that  before  the  disturbance  began — may  be  returned  to  gradually.  Av.' '^^e 
exercise  must  be  enjoined  under  the  same  conditions  and  for  the  same 
purpose  as  in  the  treatment  of  lithsemia.  In  these  obese  subjects,  unaccus- 
tomed to  movement,  exercise  must  be  cautiously  undertaken ;  beginning 
with  short  excursions,  it  must  be  gradually  increased.  Horseback  riding 
is  an  excellent  expedient,  but  should  not  take  the  place  of  walking. 

The  merely  medical  measures  have  a  twofold  direction :  to  remove  the 
gastro-duodenal  catarrh ;  to  promote  oxidation  of  the  sugar  in  the  blood 
or  prevent  the  conversion  of  glycogen  into  grape-sugar.  Vichy  water, 
the  potash  salts,  and  alkalies  generally  serve  to  accomplish  the  latter,  and 
phosphate  and  arseniate  of  soda,  tinctures  of  nux  vomica,  and  of  pliyso- 
stigma,  bismuth,  and  carbolic  acid,  relieve  the  former.  Small  doses  of 
Fowler's  solution  (two  drops  ter  in  die),  and  a  minim  three  times  a  day 
of  a  mixture  in  equal  parts  of  tincture  of  iodine  and  carbolic  acid,  are 
effective  remedies  in  gastro-duodenal  catarrh. 


Jaundice  (Icterus). 

Definition. — The  term  jaundice  has  its  origin  in  the  French  word 
jaune,  yellow.  Icterus,  which  has  come  to  be  a  more  technical  word,  is 
of  uncertain  Greek  origin,  and  is  much  employed  by  French  writers  as 
ict^re.  The  common  German  name  is  Gelbsucht,  a  highly  expressive 
designation.  Jaundice  signifies  a  yellow  discoloration  of  the  skin  caused 
by  the  presence  of  bile.  It  is  a  symptom  rather  than  a  disease.  As  a 
symptom  it  will  receive  much  consideration  in  the  pages  to  follow,  but 
there  is  also  a  functional  disorder — a  jaundice  due  to  a  disturbance  in  the 
biliary  functions,  without  evidences  of  structural  change — ^which  must  be 
discussed  here.  This  preliminary  statement  of  our  present  knowledge  of 
jaundice  will  facilitate  the  comprehension  of  it  as  a  symptom,  and  will 
render  unnecessary  explanations  that  will  be  merely  a  repetition  of  pre- 
vious ones. 

Causes. — The  theories  of  the  causation  of  jaundice  may  be  reduced  to 
three :  1,  that  it  is  due  to  a  disorganization  of  the  blood  in  which  the 
coloring  matter  is  set  free,  and  hence  is  known  as  haematogenous ;  2,  that 
the  materials  of  the  bile,  which  it  is  the  office  of  the  liver  to  remove  from 
the  blood,  are  not  so  disposed  of;  3,  that  the  bile,  after  being  formed  by 
the  liver,  is  absorbed  into  the  blood  because  of  an  obstacle  to  its  escape, 
and  hence  this  is  called  hepatogenous  jaundice. 

The  modern  view  of  hsematogenous  jaundice  had  its  origin  in  the  sup- 
posed discovery  of  the  identity  of  hsematoidin  with  bilirubin.  If  the 
pigment  of  the  blood  has  the  same  composition  as  the  pigment  of  the 
bile,  haematogenous  jaundice  will  be  produced  whenever  hsematoidin  is 
set  free  in  the  blood.  Yirchow^  was  the  first  investigator  to  show  the 
close  resemblance  between  these  two  pigments.  Since  his  observation 
was  made  an  identity  of  hsematoidin  and  bilirubin  has  been  maintained 
by  Zenker,  Valentiner,  Kuhne,  and  others,  and  as  strenuously  denied  by 
^  Archivfilr  path.  AnaL,  etc.,  Band  i.  p.  370,  1847. 
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Stiideler,  Preyer,  Young,  and  others.  At  the  present  time  it  appears  to 
be  established  that  although  the  blood-  and  bile-pigments  are  closely 
related,  they  are  not  identical.^  Nevertheless,  a  hsematogenous  jaundice 
is  still  admitted  to  exist  by  Leyden,^  Immermann,^  Gubler,*  Ponfick,* 
and  some  others.  The  existence  or  non-existence  of  this  form  of  jaun- 
dice is,  however,  of  little  importance  in  this  connection,  since,  if  it  ever 
occur,  the  malady  of  which  it  is  a  symptom  is  not  an  affection  of  the 
liver,  but  of  the  blood,  as  phosphorus-poisoning,  pyaemia,  etc. 

The  second  theory,  that  the  bile  is  preformed  in  the  blood  and  separated 
by  the  liver,  and  that  jaundice  results  because  of  the  failure  of  the  liver 
to  perform  this  office,  is  no  longer  entertained,  although  largely  held 
down  to  within  a  very  recent  period.  As  the  bile  acids  and  bile-pig- 
ments are  not  to  be  found  in  the  blood,  chemistry  lends  no  support  to 
the  theory  of  jaundice  by  suppression  of  the  hepatic  function.  As  they 
do  not  exist  in  the  blood  and  are  found  in  the  secretion  of  the  liver, 
there  can  be  no  other  view  held  than  that  they  are  formed  by  this  organ.® 

The  third  theory  of  jaundice — that  which  refers  the  disease  to  an 
absorption  of  the  bile  into  the  blood  after  it  has  been  formed  by  the 
liver — is  the  one  now  most  generally  held,  and,  indeed,  as  one  of  the 
causes  is  universally  held.  The  bile  is  absorbed  into  the  blood  because 
an  obstacle  to  its  passage  by  the  bile-ducts  exists  at  some  point  in  their 
course.  This  is  the  principal,  but  not  the  only,  cause  of  absorption. 
When  the  pressure  in  the  vessels  falls  below  that  in  the  ducts,  bile  will 
pass  toward  and  into  the  vessels.  Again,  it  sometimes  happens  that  a 
considerable  part  of  the  bile  discharged  into  the  intestines  is  reabsorbed 
unchanged,  and  enters  the  portal  vein  and  the  general  circulation,  thus 
causing  jaundice. 

The  disturbances  of  the  liver  causing  jaundice  are  various.  It  some- 
times occurs  without  cause,  and  the  first  intimation  of  it  is  the  peculiar 
tint  of  the  skin.  It  is  certainly  true  that  powerful  emotions  are  causa- 
tive ;  thus,  a  violent  anger  has  brought  on  an  attack.  In  such  a  case 
we  must  suppose  a  depression  of  the  vaso-motor  system,  and  such  a 
lowering  of  the  blood-pressure  as  to  favor  the  passage  of  bile  into  the 

^  Legg,  J.  Wickham,  On  the  Bile,  Jaundice,-  and  Bilious  Diseases,  p.  243. 

^  Beitrdge  zur  Palhologie  des  Icterus,  Berlin,  1866,  p.  6. 

'  Deutsch.  Archivfiir  klin.  Med.,  Band  xii.  p.  502. 

*  Union  medicale,  1857,  p.  503.  ^  Ziemssen's  Cyclopcedia,  vol.  ix.  p.  24. 

"  The  old  doctrine  of  jaundice  by  suppression,  which  has  always  been  maintained  by 
Harley  (On  Jaundice,  London,  1863,  p.  20  et  seg.),  has  been  again  restated  and  strongly 
advocated  by  him  in  his  treatise  on  The  Diseases  of  the  Liver,  p.  83,  which  was  issued  in 
1883.     In  the  two  following  postulates  he  formulates  his  view: 

"  1.  The  biliary  secretion  can  be  actually  retarded,  and  even  totally  arrested,  without 
alteration  of  hepatic  tissue. 

**  2.  When  the  liver  strikes  work  and  secretes  no  bile,  the  animal  body  becomes  jaun- 
diced as  a  direct  consequence  thereof." 

This  view,  he  affirms,  "  can  be  made  comparatively  easy  of  absolute  proof." 

The  evidence  on  which  lie  chiefly  relies  is  exceedingly  fallacious.  It  rests  on  two 
facts :  the  existence  of  a  case  of  jaundice  in  which  the  ducte  and  gall-bladder  contain  no 
bile,  but  only  ordinary  mucus ;  the  appearances  presented  by  a  liver  in  a  cjise  of  jaundice 
due  to  obstruction  of  the  common  duct.  The  evidence  aflbrded  by  the  former  is  entirely 
fallacious,  because  in  an  old  case  of  jaundice  with  catarrh  of  the  bile-ducts  such  changes 
take  place  in  the  bile  that  it  loses  all  of  its  distinctive  characteristics.  This  may  be  seen 
in  an  ancient  examjde  of  oUtruction  of  the  cystic  duct,  where  the  bile  which  the  gall- 
bladder contained  is  ultimately  transformed  into  a  whitish  or  colorless  mucus.  The 
changes  which  occur  in  the  so-called  cysts  of  the  arachnoid  are  comparable,  and  exhibit 
the  entire  transformation  of  blootl-pigment,  which  is  closely  allied  to  bile-pigment. 
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skeins  rather  than  into  the  bile-ducts.  Thus,  it  has  been  abundantly 
shown  that  a  slight  difference  in  pressure  will  divert  the  bile  in  either 
direction.  Heidenhain^  has  demonstrated  that  the  bile  passes  in  the 
direction  of  least  resistance,  and  in  the  case  of  the  considerable  vaso- 
motor depression  caused  by  extreme  emotion  the  least  resistance  is  in  the 
direction  of  the  vessels.  More  frequently  than  moral  emotion  is  catarrh 
of  the  bile-ducts.  It  is  not  necessary  for  the  catarrhal  swelling  of  the 
mucous  membrane  to  close  the  ducts  to  have  the  bile  pass  into  the  veins ; 
such  a  degree  of  swelling  as  to  make  the  passage  of  the  bile  somewhat 
difficult  suffices.  A  simple  hypersemia  of  the  mucous  membrane  may 
cause  sufficient  obstruction  of  the  bile-ducts  to  give  rise  to  jaundice. 
Gastro-intestinal  catarrh  plays  an  important  part  in  the  production  of 
simple  jaundice.  Frerichs^  ascertained  that  of  41  cases,  gastro-duodenal 
catarrh  existed  in  34.  Ponfick^  considers  catarrh  of  the  ducts  the  prin- 
cipal factor.  In  fact,  at  the  present  time  there  is  but  one  dissenting  voice 
on  this  point.'^ 

Gastro-duodenal  catarrh  extends  by  contiguity  of  tissue  to  the  mucous 
lining  of  the  bile-ducts.  The  catarrhal  state  of  the  mucous  membrane 
is  produced  by  errors  of  diet,  acid  indigestion,  indulgence  in  condiments, 
wines,  and  rich  foods  in  general.  Climatic  changes,  malarial  infection, 
exposure  to  cold  and  dampness,  etc.  are  indirectly  causative  of  jaundice 
through  the  intermediation  of  gastro-duodenal  catarrh. 

Formerly,  obstruction  of  the  gall-ducts  was  supposed  to  be  caused 
sometimes  by  a  spasmodic  contraction  of  the  organic  muscular  fibre 
assumed  to  exist  in  the  walls  of  the  ducts.  Although  the  presence  of 
these  muscular  elements  has  been  denied,  Heidenhain  has  lately,  appar- 
ently, demonstrated  them.  Audig^  has  made  observations  confirmatory 
of  those  of  Heidenhain,  and  Dujardin-Beaumetz^  has  verified  the  state- 
ments of  Audig^.  It  seems,  therefore,  in  a  high  degree  probable  that 
organic  muscular  elements  exist  in  the  walls  of  the  hepatic  ducts,  and 
that  spasmodic  icterus  may  therefore  occur. 

Symptoms. — Simple  icterus  may  exist  without  any  other  obvious 
symptoms  than  the  yellow  discoloration  of  the  skin.  In  most  cases, 
however,  the  yellowness  is  preceded  for  a  week  or  more  by  the  symptoms 
of  a  gastro-intestinal  catarrh,  or  these  symptoms  accompany  the  jaundice. 
There  is  much  mental  depression  and  a  general  malaise  is  experienced. 
Headache,  mental  hebetude,  a  total  loss  of  appetite,  a  furred  tongue,  and 
a  bitter  taste,  nausea  and  sometimes  vomiting,  constipation  or  diarrhoea, 
precede  or  accompany  the  jaundice.  When  these  symptoms  precede  for 
some  time  the  appearance  of  yellowness,  it  is  probable  that  the  biliary 
derangement  is  secondary  to  the  gastro-duodenal  catarrh,  but  when  they 
occur  with  the  jaundice  it  is  probable  that  they  are  due  to  the  absence  of 
bile  from  the  intestine. 

The  yellowness  first  appears  in  the  conjunctiva  for  a  day  or  two  before 
the  skin  is  tinted,  and  within  forty-eight  hours  after  the  flow  of  bile  into 
the  intestine  has  ceased.     The  face  next  becomes  yellow,  then  the  body. 

^  Quoted  by  Legg,  supra,  p.  253. 

"  Diseases  of  the  Liver,  Syd.  Soc.  ed.,  by  Murchison. 

'  ZlemsserCs  Cyclopcedia,  vol.  ix.,  supra. 

*  Harley,  Diseases  of  the  Liver,  1883,  p.  440  et  seq. 

*  Bull.  gen.  de  Therapeutique,  vol.  Ixxxv.  p.  385,  1873. 
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and  afterward  the  limbs,  but  in  some  cases  the  limbs  remain  free  from 
discoloration.  The  lips  do  not  exhibit  any  change  of  color,  but  the  roof 
of  the  mouth,  the  palate,  and  tlie  mucous  membrane  under  the  tongue 
are  yellow.  The  saliva  does  not,  as  a  rule,  contain  bile-pigment  or  exhibit 
any  changes  of  color  unless  mercurial  salivation  is  caused,  when  it  becomes 
greenish  in  color  and  has  a  bitter  taste.^  A  yellow  tint  of  the  sweat,  espe- 
cially under  the  arm-pits,  is  common.  The  milk  very  often  contains  bile- 
pigment  or  is  changed  in  color  in  some  way. 

The  feces  are  colorless  or  have  a  grayish  or  clay-colored  tint,  and  are 
semi-solid,  although  sometimes  hard  and  dry.  In  simple  jaundice  diar- 
rhoea is  very  often  present.  There  may  be  considerable  flatulence,  and 
more  or  less  pain  in  consequence  about  the  umbilicus,  and  the  gas  when 
discharged  is  very  offensive.  The  stools  also,  in  some  cases,  have  an  odor 
of  decomposition,  and  if  carefully  examined  particles  of  food,  undigested 
and  decomposing,  will  be  found.  The  feces  may  have  a  parti-colored 
appearance — part  whitish  or  grayish  or  clay-colored,  and  part  of  a  normal 
color.  This  condition  is  not  difficult  of  explanation.  The  obstruction 
to  the  flow  of  bile  may  be  in  a  part,  and  indeed  in  a  small  part  compara- 
tively, of  the  liver,  and  hence  there  may  be  sufficient  bile  flow  down  to 
color  the  feces  to  a  greater  or  less  extent.  But  a  small  amount  of  bile- 
pigment  in  the  blood  suffices  to  tint  the  whole  surface  of  the  body. 

The  urine  may  exhibit  changes  in  appearance  before  the  conjunctiva 
becomes  yellow.  It  is  colored  in  all  possible  degrees,  from  a  merely  high 
normal  hue  to  a  deep  brownish  almost  black  tint.  It  may  be  deep  red 
and  clear  like  dark  brandy  or  brown  like  porter,  and  thick  with  urates 
Usually,  the  urine  of  jaundice  deposits  abundantly  of  urates,  but  this  fact 
is  more  especially  true  of  those  patients  retaining  appetite  or  having  a  vo- 
racious appetite  and  indulging  in  a  full  diet  without  restraint.  The  reac- 
tion of  the  urine  is  acid,  and  the  specific  gravity  does  not  often  descend 
below  1010,  and  may  be  1030.  The  amount  passed  in  twenty-four  hours 
varies,  but  does  not  differ  materially  from  the  normal.  Toward  the  ter- 
mination of  some  fatal  cases  the  quantity  of  urine  has  greatly  diminished, 
and  in  a  few  instances  was  suppressed,  but  in  such  examples  other  factors 
than  hepatic  disease  were  concerned.  More  or  less  albumen  is  nearly  con- 
stantly present  in  the  urine  of  jaundice,  but  the  detection  of  a  trace  is  very 
difficult  when  the  urine,  as  is  so  often  the  case,  is  cloudy.  The  urine 
should  be  carefully  filtered  before  applying  the  test,  and  a  specimen  for 
comparison  should  be  placed  alongside  of  that  being  examined.  If  on 
boiling  no  haze  appears,  it  may  be  developed  by  dropping  in  some  nitric 
acid.  The  nitric-acid  test,  so  often  employed  by  allowing  some  drops  of 
urine  to  trickle  down  the  test-tube  and  observing  the  reaction  at  the  point 
of  contact,  is,  in  the  writer's  experience,  very  fallacious.  The  source  of 
the  albumen  in  jaundiced  urine  is  obviously  the  blood-globules.  As  Von 
Dusch  first  demonstrated,  and  Kiihne^  afterward  clearly  confirmed,  the 
bile  acids  dissolve  the  red  corpuscles.  As  the  quantity  of  albumen  in  the 
urine  is  small,  it  is  reasonable  to  conclude,  as  suggested  by  Lcgg,  that  the 
bile  acids  are  not  present  in  the  blood  in  any  considerable  amount. 

When  any  large  quantity  of  bile  is  contained  in  the  urine,  its  detec- 
tion is  not  difficult.  A  strip  of  muslin  dipped  in  the  urine  will  be 
stained,  and  the  underclothing  of  the  patient  will  have  tlie  yellowish  spots 

*  Legg,  On  the  BUe,  etc.,  supra.  '  Arehiv  fiir  path.  Anal.,  Band  xiv.  p.  333. 
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caused  by  bile.  Gmelin's  test  is  the  most  convenient.  This  is  applied  as 
follows :  Some  nitric  acid  containing  nitrous — which  is  the  case  of  the 
ordinary  commercial  article — is  put  into  a  test-tube,  and  some  of  the  sus- 
pected urine  is  allowed  to  trickle  down  the  side  of  the  tube  to  come  in 
contact,  but  not  mix,  with  the  acid.  At  the  point  of  contact,  when  the 
urine  contains  bile-pigment,  first  a  zone  of  green,  then  blue,  violet,  and 
finally  red  color,  develops.  As  this  play  of  colors  takes  place  on  the 
instant,  the  attention  must  be  sharply  fixed  to  see  the  changes.  Rosen- 
bach  *  suggests  this  test  be  applied  by  filtering  some  urine  containing  bile 
through  filtering-paper  and  touching  the  paper  with  a  drop  of  nitric  acid. 
The  result  is,  a  green  circle  forms  at  the  point  of  contact.  The  usual 
mode  of  applying  Gmelin's  test  is  to  place  on  the  bottom  of  a  common 
white  plate  or  on  a  porcelain  dish  a  thin  film  of  the  urine,  and  carefully 
bring  in  contact  with  it  a  thin  film  of  nitric  acid.  The  color  reaction 
mentioned  above  takes  place  at  the  margin  of  contact. 

Besides  the  presence  of  bile  and  albumen,  and  some  fatty  epithelium 
from  the  tubules,  there  is  no  material  change  in  the  composition  of  the 
urine.  At  one  time  it  was  supposed  that  the  amount  of  urea  was  greatly 
lessened,  but  later  and  more  accurate  investigations  have  shown  that  this 
excretion  is  in  greater  or  less  quantity  according  to  the  food  taken,  and 
bears  no  relation  to  the  jaundice.  On  the  other  hand,  Genevoix^  main- 
tains that  the  quantity  of  urea  is  increased  in  spasmodic  icterus,  and  in 
the  same  ratio  the  uric  acid  declines.  As  regards  the  chlorides  and  other 
salts,  there  seems  to  be  a  tolerably  constant  ratio  in  their  variations  with 
the  changes  of  quantity  of  urea  and  uric  acid — are  therefore  nearly  related 
to  the  amount  of  food  taken. 

As  regards  the  condition  of  the  liver,  there  is  no  apparent  change.  In 
topography,  in  the  area  of  hepatic  dulness,  and  in  the  dimensions  of  the 
right  hypochondrium  the  local  condition  does  not  deviate  from  the  normal 
in  simple  jaundice.  There  may  be  more  or  less  tenderness  over  the  epi- 
gastrium and  along  the  inferior  margin  of  the  liver,  but  there  is  rarely 
any  actual  pain. 

The  circulation  of  bile  in  the  blood  and  the  action  of  the  bile  acids  on 
the  red  corpuscles  must  have  an  influence  on  the  functions  of  various 
organs.  In  some  cases  of  jaundice,  but  by  no  means  in  all,  the  pulse  is 
slow,  in  a  few  instances  descending  as  low  as  40  per  minute,  and,  accord- 
ing to  Frerichs,^  as  low  as  21  per  minute.  Usually,  the  pulse-rate  is  not 
lower  than  60.  To  observe  the  slowing  of  the  heart  the  patient  must  be 
recumbent,  for  the  pulse  rises  to  the  normal  or  above  on  assuming  the 
erect  posture  and  moving  about.  The  occurrence  of  fever  also  prevents 
the  depression  of  the  circulation.  The  slowing  of  the  heart  is  found  to 
be  due  to  the  action  of  the  bile  acids  on  the  cardiac  ganglia.  The  other 
elements  of  the  bile  Avere  ascertained  to  have  no  influence  on  the  circula- 
tion. As  the  heart  may  be  slowed  by  an  increase  of  inhibition  through 
stimulation  of  the  vagi  or  by  a  paralyzing  action  on  the  cardiac  muscle, 
it  was  necessary  to  eliminate  these  effects  to  establish  the  influence  of  the 
bile  acids  on  the  ganglia.     By  exclusion,  and  by  ascertaining  the  effects 

^  Centralblatt  fur  die  medicin  Wissenschaft,  1876,  p.  5. 

"^  Essai  sur  les  Variations  de  V  Uree  et  de  I'Acide  urique  dans  les  Maladies  du  Foie,  Paris, 
1876,  p.  59  et  seq. 
'  Diseases  of  the  Liver,  Syd.  Soc.  ed.,  supra. 
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of  the  bile  acids  on  a  properly  prepared  Stannius  heart,  Steiner  and  Legg 
have  succeeded  in  demonstrating  this  important  point.^ 

The  temperature  of  jaundice  is  normal  usually,  sometimes  l>elow. 
When  a  febrile  affection  occurs  during  the  course  of  jaundice,  the  rise  of 
temperature  belonging  to  it  is  prevented  in  considerable  part,  sometimes 
entirely.  The  depression  of  temperature  is  referred  by  Legg  to  the  less- 
ened activity  of  the  hepatic  functions ;  but  it  seems  to  the  writer  more 
satisfactory  to  refer  it  to  the  action  of  the  bile  acids  on  the  red  corpuscles, 
the  conveyors  of  oxygen.  Rohrig^  has  shown  experimentally  that  the 
injection  of  bile  acids  has  this  effect  on  the  temperature  of  animals. 

The  nutritiou  of  the  body  early  suffers  in  jaundice ;  more  or  less  loss 
of  flesh  soon  occurs,  and  debility  and  languor  are  experienced.  There 
are  several  factors  concerned  in  this  result.  The  diversion  of  the  bile 
from  the  intestine  interferes  in  the  digestion  of  certain  materials ;  when 
jaundice  occurs,  glycogen  ceases  to  be  formed — and  this  substance  has  an 
important  office  in  nutrition  and  force-evolution — and  the  injury  done  to 
the  red  blood-globules  interferes  with  oxidation  processes. 

The  functions  of  the  nervous  system  are  variously  disturbed  in  jaun- 
dice. Headache,  frontal,  occipital,  or  general,  is  present  in  most  cases  to 
a  greater  or  less  extent.  Hebetude  of  mind  and  despondency  are  nearly 
if  not  quite  invariable,  although  it  is  not  unusual  to  see  men  with  jaun- 
dice engaged  in  their  ordinary  avocations.  Drowsiness  is  a  common 
symptom.  More  or  less  wakefulness  at  night,  or  sleep  with  disturbing 
dreams,  not  unfrequently  coincide  with  drowsiness  during  the  waking 
moments.  In  severe  cases  of  icterus  dependent  on  structural  changes  the 
cholaemia  may  produce  stupor,  delirium,  convulsions,  etc.,  but  such  formid- 
able symptoms  do  not  belong  to  the  simple  and  merely  functional  jaundice. 

Vision  is  sometimes  colored  yellow,  or,  rather,  white  objects  appear 
yellow,  but  this  must  be  a  rare  symptom,  since  Frerichs  never  met  with 
an  example.  Murchison^  narrates  a  case,  and  the  writer  has  seen  one. 
It  is  a  fugitive  symptom,  rarely  continuing  longer  than  two  or  three 
days.     The  term  xanthopsy  has  been  applied  to  it. 

A  nervous  symptom  of  common  occurrence  is  pruritus  of  the  skin. 
This  may  be  so  severe  as  to  prevent  sleep,  and  in  any  case  is  a  disagree- 
able and  persistent  affection,  always  worse  at  night.  It  may  appear 
before  the  jaundice  so  long  a  period  as  ten  days,  as  in  a  case  mentioned 
by  Graves,*  and  two  months  in  a  case  narrated  by  Flint.*  It  is  most 
severe  at  the  beginning  of  the  jaundice,  and  usually  disappears  before  the 
jaundice  ceases,  but  it  may  continue  to  the  end.  It  is  not  limited  to  any 
particular  part  of  the  body.  Pruritus  is  sometimes  accompanied  by 
urticaria,  and  the  irritation  caused  by  the  friction  of  the  skin  may  set 
up  an  eczema.  Occasionally  boils,  and  more  rarely  carbuncles,  appear 
during  the  course  of  jaundice.  Another  curious  affection  of  the  skiu 
which  occurs  during  chronic  jaundice  is  xanthelasma  or  vitiligoidea. 
First  mentioned  by  Rayer,  this  disease  was  afterward  well  described  by 
Addison  and  Gull  ^  under  the  name  vitiligodea,  and  they  recognized  two 
varities,  v.  plana  and  v.  tuberosa.     The  plane  variety  is  found  on  the 

^  Archivf.  Anal.  u.  Physiol,  1874,  p.  474;  Legg,  On  the  Bile,  etc.,  loc.  cit. 
^Archiv  der  Heilkunde,  1863,  p.  418. 

*  Clinical  Lectures  on  Dixeases  of  the  Liver,  New  York,  1877,  p.  321. 

*  Clinical  Lectures  on  the  Practice  of  Medicine,  2d  ed.,  by  Neligan,  p.  637. 

»  PhUada.  Med.  Times,  1878,  p.  507.  «  Cay'x  Hoi*pltal  Reports,  1851,  p.  265. 
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mucous  membrane  of  the  mouth,  the  eyelids,  the  pahiis  of  the  hands, 
and  the  flexures  of  the  joints,  and  consists  of  a  yellowish-white  soft  erup- 
tion slightly  raised  above  the  surrounding  skin  and  varying  in  size  from 
a  pin's  point  to  a  dime  in  size.  The  color  is  described  as  like  that  of  a 
dead  leaf  or  chamois-skin.  The  tuberose  variety  consists  of  small  tubercles 
from  a  millet-seed  to  a  pea  in  size.  They  have  a  yellowish  color,  are 
tense  and  shining,  and  are  placed  on  the  ears,  neck,  knuckles,  elbows, 
knees,  and  other  parts.  Whilst  the  plane  variety  gives  little  if  any 
uneasiness,  the  tuberose  is  apt  to  become  irritated  and  painful.  From 
the  pathological*  point  of  view  this  eruption  consists  of  proliferating  con- 
nective-tissue corpuscles,  some  of  which  have  undergone  fatty  degenera- 
tion.^ The  morbid  process  tends  to  occur  symmetrically,  as  on  the  eye- 
lids, to  which  it  may  be  confined,  but  it  usually  develops  in  patches,  and 
may  indeed  extend  over  the  whole  body,  when  it  is  called  xanthelasma 
multiplex. 

The  disorganization  of  the  blood  caused  by  jaundice  sets  up  a  hemor- 
rhagic diathesis.  This  result,  however,  is  not  usual  in  simple  jaundice, 
but  belongs  rather  to  acute  yellow  atrophy,  sclerosis,  and  other  chronic 
affections  of  the  liver.  It  will  therefore  be  more  appropriately  consid- 
ered in  connection  with  those  maladies. 

CouESE,  Duration,  and  Termination. — When  jaundice  is  a  symp- 
tom merely,  it  pursues  a  course  determined  by  the  peculiarities  of  the 
disease.  The  duration  of  simple  jaundice  varies  from  one  to  four  weeks, 
the  average  being  about  three  weeks.  If  it  continues  longer  than  two 
months,  suspicions  may  well  be  entertained  that  the  case  is  of  a  more 
formidable  character  than  simple  jaundice.  The  termination  of  this  form 
of  the  disease  is  always  in  health.  A  favorable  prognosis  can  be  given 
only  in  the  case  of  an  accurate  diagnosis.  Those  cases  may  terminate 
more  speedily  which,  being  of  malarial  origin,  are  treated  by  efficient 
doses  of  quinine.  If  delirium  and  coma  come  on,  the  apparently  mild 
case  means,  probably,  acute  yellow  atrophy,  which  cannot  at  the  onset 
be  distinguished  from  simple  jaundice.  If  any  nervous  symptoms  occur 
or  if  hemorrhage  appears,  the  case  will  prove  to  be  serious.  A  rise 
of  temperature  usually  indicates  mischief  When  the  stools  begin  to 
exhibit  the  normal  appearance  from  the  presence  of  bile,  a  satisfactory 
termination  of  the  case  may  be  soon  expected.  The  yellowness  of  the 
skin  disappears  slowly  after  the  natural  route  of  the  bile  has  been  restored, 
and  the  urine  is  the  last  to  lose  the  pigment,  as  it  was  the  first  to  exhibit 
its  presence. 

Diagnosis. — The  diagnosis  of  jaundice  as  a  symptom  is  usually  easy. 
It  should  be  remembered  that  jaundice  cannot  be  detected  at  night  by 
any  ordinary  light,  and  when  it  is  disappearing  the  tint  varies,  now  being 
distinct,  again  absent.  Mental  emotion  when  the  color  is  fading  develops 
it.  Browning  by  the  sun's  rays  causes  an  appearance  which  might  be 
mistaken  by  a  superficial  observer  for  jaundice,  but  it  is  only  necessary 
to  look  at  the  parts  protected  and  at  the  urine  to  discover  the  true  state 
of  the  case.  The  detection  of  bile  in  the  urine  and  the  ocular  evidence 
of  its  absence  from  the  stools  will  be  conclusive.  In  some  cases  of 
jaundice  the  stools  are  golden  yellow,  and  in  many  instances  they  are 
offensive. 

^  Waldeyer,  Archiv  fur  path.  Anatomie,  etc.,  vol.  lii.  p.  318. 
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It  is  important  to  mark  out  the  limits  of  the  gall-bladder,  if  it  is  of 
sufficient  size  to  do  so,  for  any  accumulation  of  bile  in  this  sac  signifies  an 
obstruction  of  the  ductus  communis  choledochus.  If  the  jaundice  has 
come  on  after  the  symptoms  of  gastro-duodenal  catarrh,  is  recent,  con- 
tinues but  two  or  three  weeks,  and  then  subsides  without  any  nervous 
symptoms  or  hemorrhage,  it  is  a  case  of  simple  jaundice,  probably  due 
to  catarrh  or  spasm  of  the  bile-ducts.  If  the  jaundice  be  preceded  by 
attaclcs  of  severe  pain,  nausea,  and  vomiting,  and  disappears  after  a  week 
or  two,  the  case  is  one  of  hepatic  calculi.  If  the  jaundice  persists  months 
after  such  an  attack  of  acute  pain,  and  does  not  disappear  after  a  year  or 
more,  it  is  probably  due  to  an  impacted  calculus.  The  other  diagnostic 
relations  of  jaundice  are  more  properly  considered  in  connection  with  the 
malady  of  which  jaundice  is  a  symptom. 

Treatment. — For  jaundice  the  symptom  the  treatment  is  included  in 
that  of  the  disease.  Here  the  treatment  of  simple  jaundice,  the  functional 
disorder,  is  to  be  discussed.  If  there  is  much  nausea,  the  tongue  is  heav- 
ily coated,  and,  especially  if  the  seizure  has  followed  dietetic  excesses,  an 
emetic  of  ipecac  may  be  highly  serviceable.  Recent  experiments  have 
proved  the  accuracy  of  the  clinical  observations  which  recognized  the 
cholagogue  property  of  ipecac,  and  hence  the  emetic  effect  of  this  remedy 
is  aided  by  its  power  to  promote  the  discharge  of  bile.  Emetics  are  of 
course  contraindicated  when  jaundice  is  due  to  an  impacted  calculus,  to 
malignant  disease,  to  echinococci  or  other  kinds  of  tumor.  If  there  is 
much  irritability  of  the  gastro-intestinal  mucous  membrane,  as  shown  in 
vomiting  and  diarrhoea,  small  doses  of  calomel  (^  to  \  grain)  three  or 
four  times  a  day  are  highly  useful.  If  calomel  possessed  the  property 
ascribed  to  it  of  stimulating  the  liver,  it  would  be  injurious;  it  is  bene- 
ficial here  because  it  has  a  sedative  effect  at  first,  followed,  when  a  suf- 
ficient amount  has  accumulated,  by  an  eliminant  action.  Such  hepatic 
stimulants  as  euonymin,  sanguinarin,  podophyllin,  jalap,  colocyuth,  rhu- 
barb, etc.  have  long  been  used  in  cases  of  jaundice  with  the  view  that  the 
liver  is  torpid  and  needs  stimulating.  It  may  be  inquired,  however.  If 
the  bile  already  formed  has  no  outlet  by  the  proper  route,  what  utility 
can  there  be  in  making  the  organ  produce  more?  The  true  reason  for  the 
administration  of  such  remedies  in  any  case  of  obstructive  jaundice  is  to 
cause  such  downward  pressure  as  to  force  out  of  the  duct  an  obstructing 
plug  of  mucus.  The  writer  has  known  this  result  to  be  accomplished 
by  a  dose  of  compound  jalap  powder  when  a  great  variety  of  remedies 
had  been  employed  in  vain.  One  of  the  most  efficient  remedies — in  the 
writei^s  considerable  experience  the  most  efficient — is  phosphate  of  sodium, 
of  which  a  drachm  or  more  is  administered  three  times  a  day.  This  rem- 
edy liquefies  mucous  plugs  and  promotes  the  flow  of  bile  without  harshly 
and  rudely  forcing  the  biliary  secretion,  and  it  also  has  a  marked  curative 
effect  in  gastro-duodenal  catarrh.  It  may  be  given  advantageously  with 
arseniate  of  soda — the  latter  in  dose  of  -^  grain — and  dissolved  in  a 
tumblerful  of  Vichy  water  or  Saratoga  Vichy  water,  or  preferably  in  a 
wineglassful  of  hot  water.  Free  use  of  alkaline  and  laxative  mineral 
waters  is  desirable,  for  a  double  purpose — to  act  on  the  liver  and  on 
intestinal  digestion,  and  to  promote  the  excretion  of  biliary  matters  by 
the  kidneys.  In  this  country  we  have  a  number  to  select  from— the 
Saratoga,  Bethesda,  Michigan,  and  others.     Certain  sulphurous  waters, 
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as  the  Blue  Lick  of  Kentucky,  are  highly  useful  in  the  more  chronic 
cases.  Sulphur  baths  may  be  conjoined  to  the  internal  administration 
of  the  waters. 

Nitric  and  nitro-muriatic  acids  have  long  been  celebrated  for  their  good 
effects  in  jaundice.  It  is  the  presence  of  the  acid  chyme  in  the  duodenum 
which  excites  the  normal  flow  of  bile,  and  Bernard  found  that  applying 
acid  to  the  orifice  of  the  common  duct  in  the  intestine  has  the  same  effect. 
There  is  then  a  rational  reason  for  the  administration  of  this  remedy.  A 
nitro-muriatic  bath,  both  local  and  general,  was  formerly  more  used  than 
now.  Its  utility  is  questionable,  and  the  difficulties  in  the  way  of  apply- 
ing it  great. 

Recently,  Gerhardt^  has  proposed  to  faradize  the  gall-bladder,  and  by 
compression  with  the  fingers  to  empty  it,  forcing  the  bile  into  the  intes- 
tine, and  thus  clearing  out  obstructions.  This  seems  to  be  very  question- 
able if  not  dangerous  practice,  but  repeated  successes  will  justify  it. 

Regulation  of  the  diet  is  of  the  first  importance.  Fats,  starches,  and 
sweets  cannot  be  well  digested  when  no  bile  enters  the  small  intestine, 
where  they  undergo  conversion.  These  substances  fermenting,  much  acid 
results,  and  hence  if  a  catarrh  exist  it  is  increased.  An  exclusive  diet  of 
skimmed  milk,  kept  up  for  two  weeks  or  as  long  as  possible,  is  the  best 
mode  of  alimentation  for  this  part  of  the  treatment.  Afterward,  the  diet 
should  be  composed  of  milk,  meat-broth,  lemonade,  and  subsequently  of 
the  succulent  vegetables,  acid  fruits,  and  fresh  meat.  Indulgence  in  malt 
liquors,  wines,  and  spirits  should  be  strictly  prohibited. 

A  new  method  of  treating  jaundice  has  been  lately  proposed  by  Krull,^ 
which  has  the  merit  that  no  injury  is  done  by  it  if  no  good  is  accomplished. 
It  consists  in  injecting  into  the  rectum  from  two  to  four  pints  of  water  at 
60°  F.,  which  is  retained  as  long  as  possible.  Each  time  the  injection  is 
repeated  the  temperature  is  raised  a  little.  Krull  reports  that  he  has 
uniformly  succeeded,  and  has  never  found  it  necessary  to  repeat  the  injec- 
tion more  than  seven  times.     It  may  be  given  twice  or  thrice  a  day. 


II.  STRUCTURAL  DISEASES  OF  THE  LIVER. 

Hyperaemia  of  the  Liver. 

Definition. — An  abnormal  quantity  of  blood  in  the  liver,  constantly 
present,  constitutes  hypersemia  or  congestion.  During  the  period  of 
repose  there  is  less,  but  during  the  period  of  activity  more,  blood  cir- 
culating in  the  liver,  but  the  physiological  hypenemia  is  not,  nor  does  it 
contribute  to,  a  diseased  state  unless  abnormal  conditions  continue  it 
beyond  the  proper  limits.  The  term  hypersemia,  here  used,  applies  to  a 
pathological  state  in  which  various  structural  alterations  grow  out  of  the 
continual  congestion  of  the  blood-vessels  of  the  organ. 

CAUSiiS. — A  physiological  congestion  of  the  liver  ensues  when  the 

^  Sammlung  klinische  Vortrdge,  Volkniann,  p.  112. 
*  Berliner  klinische  Wochenschrift,  1877,  p.  159. 
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process  of  digestion  is  going  on.  The  afferent  vessels  dilate,  and  not 
only  more  blood,  but  various  materials  taken  up  from  the  foods  and 
products  of  digestion,  many  of  them  having  directly  stimulating  effects, 
also  pass  to  the  organ.  Frequent  and  large  indulgence  in  food,  especially 
if  rich  in  quality  and  highly  seasoned  with  spices,  mustard,  etc.,  the  con- 
sumption of  malt  liquors,  wines,  and  alcoholic  fluids  in  general,  the 
habitual  use  of  strong  coffee  and  tea,  gradually  induce  a  state  of  hyper- 
aemia.  If  to  the  consumption  of  a  large  quantity  of  highly-stimulating 
food  there  is  added  the  mischief  of  insufficient  waste,  the  danger  of  c(  n- 
gestion  of  the  liver  is  the  greater.  Persons  addicted  to  the  pleasures  of 
the  table  are  apt  to  pursue  sedentary  lives,  and  hence,  besides  the  inap- 
propriation  of  the  material  digested,  the  process  of  oxidation  is  insufficient 
to  burn  off  the  surplus.  A  sedentary  life  further  tends  to  make  the  cir- 
culation in  the  hepatic  veins  sluggish  by  lessening  the  number  and  depth 
of  the  respirations,  and  with  the  obesity  developed  under  these  conditions 
the  propelling  power  of  the  heart  is  diminished  by  fatty  degeneration  or 
fatty  substitution  of  the  cardiac  muscle.  Disease  of  the  semilunar  gan- 
glion, the  solar  plexus,  and  of  the  splanchnics  under  circumstances  and  of  a 
nature  not  now  well  understood  may  cause  dilatation  of  the  hepatic  vessels. 

Suppression  of  a  long-existing  hemorrhage  from  piles  and  from  the 
uterine  system  has  caused  hyperaemia  of  the  liver.  Evidences  of  hepatic 
congestion  are  comparatively  common  about  the  menstrual  period  in  con- 
sequence of  the  tardy  appearance  of  the  flow,  of  its  insufficiency,  or  of 
its  sudden  suppression.  There  is  a  form  of  jaundice  known  as  icterus 
menstrualis,  and  attacks  of  hepatic  congestion  are  not  uncommon  at  the 
climacteric  period. 

The  most  important  causes  of  hyperaemia  of  the  liver  are  mechanical, 
and  consist  in  obstruction  to  the  circulation  in  the  ascending  vena  cava 
from  disease  of  the  heart  or  lungs.  Dilatation  of  the  right  cavities, 
incompetence  of  the  tricuspid,  and  stenosis  of  the  mitral  orifice  are  the 
usual  cardiac  changes  leading  to  congestion  of  the  liver.  The  same 
effect,  to  a  much  less  extent,  however,  is  produced  by  any  cause  which 
weakens  the  propelling  power  of  the  heart,  as  myocarditis,  pericarditis, 
etc.  Amongst  the  pulmonary  lesions  obstructing  the  venous  circulation 
are  emphysema,  interstitial  and  croupous  pneumonia,  effusions  into  the 
pleura,  intrathoracic  aneurisms  or  tumors,  etc.  It  should  not  be  for- 
gotten that  effusions  into  the  left  pleura,  as  was  demonstrated  by  Bartels  ^ 
and  confirmed  by  Roser,^  so  push  over  the  mediastinum  toward  the  right 
and  bend  the  vena  cava  in  the  same  direction,  just  as  it  emerges  from  the 
opening  in  the  diaphragm,  that  the  circulation  in  this  vessel  is  impeded, 
and  consequently  congestion  of  the  liver  induced. 

The  influence  of  climate,  especially  of  long-continued  high  tempera- 
ture, has  been  warmly  disputed.  On  the  whole,  it  seems  probable 
that  in  warm  climates  congestion  of  the  liver  is  much  more  common. 
Malarial  infection  is  an  unquestionable  cause.  In  the  section  on  Jaundice 
it  was  stated  that  this  symptom  may  occur  without  .the  phenomena  of 
fever,  and,  indeed,  without  any  other  disturbance  of  the  system.  In  a 
large  proportion  of  cases  of  intermittent  fever,  probably  in  all,  more  or 
less  congestion  of  the  liver  occurs. 

^  Deutsches  A  rchiv  fiir  klin.  Medkin,  Band  i v.  p.  265. 
'  Archiv  der  Heilkunde,  Band  vi.  p.  40. 
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Pathological  Anatomy. — Congestion  may  take  place  in  the  portal 
system,  and  be  due  to  conditions  of  the  gastro-intestinal  mucous  mem- 
brane, or  in  the  hepatic  vein  and  radicles,  due  to  obstructive  troubles  in 
the  heart  or  lungs.  The  appearances  vary  accordingly.  Restricting  the 
observations  to  the  hypersemia,  and  not  including  subsequent  lesions, 
it  suffices  to  say  that  the  liver  is  somewhat  enlarged,  rather  darker  in 
color  than  the  normal,  and  uniformly  so ;  the  radicles  and  branches  of 
the  portal  vein  in  the  liver,  the  trunk  of  the  vein  itself,  and  the  veins  of 
the  spleen,  stomach,  intestines,  mesentery,  etc.  are  distended  with  black 
blood,  and  the  tissue  of  the  liver  rather  wet,  inclined  to  soften,  and  here 
and  there  marked  by  minute  hemorrhages  from  rupture  of  small  vessels. 
The  extravasations  of  blood  accompany  the  hepatic  congestion  of  hot 
climates,  and  probably  are  the  preludes  to  suppurative  inflammation. 
The  portal  system  the  more  readily  suffers  from  a  passive  congestion 
because  of  the  provision  for  the  alternate  expansion  and  contraction  of 
the  tunics  of  the  vessel,  scantily  supplied  with  contractile  elements.  An 
acute  congestion  of  the  liver  produced  by  sudden  dilatation  of  the  capil- 
laries of  the  hepatic  artery  has  not  been  described,  but  it  would  appear 
to  be  possible. 

The  most  important  form  of  hepatic  congestion  is  the  mechanical, 
arising  from  obstruction  of  the  circulation  in  the  heart  or  lungs.  In 
consequence  of  this  obstruction  the  blood  accumulates  on  the  venous  side, 
and  there  is  in  consequence  an  ischsemia  of  the  arterial  side.  The  hepatic 
vein  becomes  distended,  and  its  terminal  radicle  in  the  centre  of  each 
acinus — the  central  vein — enlarges  with  the  increased  pressure.  It  fol- 
lows that  the  minute  capillaries  emptying  into  the  central  vein  are  also 
distended  with  blood,  and  finally  the  portal  vein  and  its  radicles  through- 
out are  similarly  affected.  The  same  condition  of  the  hepatic  circulation 
was  long  ago  observed  by  Virchow^  as  a  result  of  weakness  of  the  mus- 
cular tissue  of  the  heart,  and  consequently  diminished  propelling  power 
of  the  organ.  On  section  of  the  liver  much  black  blood  flows  out ;  each 
central  vein  is  a  distinct  dark  object  in  the  centre  of  each  acinus,  and 
contrasts  strongly  with  the  surrounding  paler  substance,  whence  the  com- 
mon term  for  this  appearance  is  nutmeg  liver.  The  long-continued  dis- 
tension of  the  central  vein  leads  to  sclerosis  of  its  w^alls,^  and  the  neigh- 
boring hepatic  cells  undergo  atrophy  in  consequence  of  the  greater 
pressure.  A  relatively  increased  quantity  of  connective  tissue  seems  to 
result,  but  whether  hyperplasia  occurs  is  disputed.  By  Talamon  ^  such 
increase  of  the  connective  tissue-  is  denied,  but  Thierfelder^  admits  that 
there  is  an  apparent  and  also  in  some  cases  a  real  increase.  The  atrophy 
of  the  cells  induces  more  or  less  shrinking  and  consolidation  of  the  liver; 
it  is  therefore  smaller  in  size  and  firmer  in  texture,  and  presents  a 
brownish-red  color.  The  atrophic  change  in  the  hepatic  cells  is  repre- 
sented finally  by  some  brownish  or  black  pigment,  but  it  is  rare,  indeed, 
for  all  the  cells  of  an  acinus  to  disappear.  To  this  change  has  been 
applied  the  term  cyanotic  atrophy.     In  some  instances  Liebermeister  * 

^  Archivjur  path.  Anat.,  etc.,  Band  v.  p.  289. 

'  Talamon,  Recherches  anatomo-pathologiques  et  cliniques  sur  le  Foie  cardiaque,  Paris,  1881 
(pamphlet). 
^Ibld.  *  Atlas. 

^  Beitrdge  zur  path.  Anat.  u.  Klinik  der  Leberkrankheiten,  Tubingen,  1864,  p.  209  ei  seq. 
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has  found  an  increase  of  the  connective  tissue  of  the  h'ver ;  and  this 
opinion  is  confirmed  by  Legg.^  When  this  multiplication  of  the  con- 
nective tissue  occurs,  the  condition  of  the  liver  is  entith;d  cyanotic  indu- 
ration. The  sclerosis  originating  in  this  way  is  distinguished  from  true 
cirrhosis  by  its  less  extent,  irregularity,  situation,  and  the  marked  degree 
of  hepatic  congestion. 

Symptoms. — Hypera3mia  of  the  liver  is  usually  one  of  the  complex 
conditions  of  a  morbid  state,  and  hence  is  associated  in  its  symptomatol- 
ogy with  the  connected  maladies.  On  the  one  hand  associated  with  gas- 
tro-intestinal  disorders,  on  the  other  with  cardiac  and  pulmonary  diseases, 
the  symptoms  must  be  varied  accordingly.  It  is  necessary,  however,  to  in- 
dicate as  clearly  as  may  be  those  belonging  to  the  hepatic  circulation. 

Congestion  of  the  portal  circulation  is  a  condition  to  which  frequent 
references  are  made,  but  which  is  rarely  clearly  defined.  As  seen  in  the 
West  and  Sout'i,  it  signifies  a  gastro-intestinal  catarrh  more  or  less  acute, 
with  an  obvious  condition  of  biliousness,  as  manifested  in  a  faint  jaun- 
diced tint  of  the  skin  and  of  the  conjunctivae,  uneasiness  in  the  right 
hypochondrium,  with  enlargement  of  the  area  of  hepatic  dulness,  the 
evacuations  from  the  bowels  being  either  grayish  or  clay-colored-,  or  more 
frequently  bilious,  acrid,  and  offensive. 

The  gastro-intestinal  disorder  which  initiates  the  hepatic  disturbance 
should  not  be  confounded  with  that  which  succeeds  to  congestion  of  the 
hepatic  veins.  The  latter  invariably  comes  on  after  the  obstruction  at 
the  heart  or  lungs  has  continued  for  some  time.  There  occurs  in  this 
state  very  extensive  hyperaemia  of  the  gastro-intestinal  mucous  mem- 
brane, and  consequent  disorders  of  stomachal  and  intestinal  digestion. 
The  former  is  a  reflex  cause  of  disturbance,  probably  through  the  inter- 
mediation of  the  solar  plexus.  The  gastro-intestinal  irritation,  by  de- 
pressing the  functions  of  the  hepatic  through  the  solar  plexus,  induces  a 
paresis  of  the  muscular  layer  of  the  portal  system,  and  thus  congestion 
ensues.  Such  a  result  is  aided  by  high  temperature,  but  especially  by  the 
constitutional  tendencies  of  some  subjects  to  hepatic  disturbances.  In  such 
examples  of  hypersemia  the  symptoms  consist  of  those  belonging  to  gas- 
tro-intestinal catarrh,  succeeded  by  those  referable  to  the  liver,  consisting 
in  uneasiness,  heaviness,  and  fulness  of  the  right  hypochondrium,  increase 
in  the  area  of  hepatic  dulness,  soreness  on  pressure  along  the  inferior  mar- 
gin of  the  ribs  and  over  the  epigastric  region,  yellowness  of  the  conjunc- 
tivae, a  fawn  color  of  the  skin  generally,  and  high-colored  rather  scanty 
urine,  depositing  abundantly  uric  acid  aud  urates.  A  liver  considerably 
enlarged  and  projecting  one  or  two  fingers'  breadths  below  the  ribs  may 
be  quickly  relieved  and  return  to  the  normal  size  on  the  occurrence  of 
hemorrhage  from  piles  or  after  free  watery  evacuations  produced  by  a 
hydragogue  cathartic. 

The  form  of  hepatic  congestion  most  usually  observed  is  that  of  the 
hepatic  vein,  caused  by  obstructive  troubles  of  the  heart  or  lungs,  and 
known  as  the  nutmeg  liver.  The  increase  of  size  of  the  liver  under 
these  circumstances  may  be  very  considerable.  To  determine  an  increase 
in  the  area  of  hepatic  dulness  the  position  of  the  organ  must  be  ascertained 
with  reference  to  the  position  of  the  body,  whether  recumbent  or  erect. 
In  the  former  position  the  liver  gravitates  toward  the  thorax ;  *n  the 

*  Medico-ChirurgimL  TransaetioTiH,  vol.  Iviii.  p.  345. 
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latter,  downward  into  the  abdomen.  If  palpation  only  were  employed 
to  detect  an  increase  in  the  size  of  the  organ,  an  error  might  readily  be 
committed  in  this  respect.  Some  congestion  may  doubtless  exist  without 
an  actual  increase  of  size  recognizable  by  our  means  of  investigation ;  there 
may  be  merely  some  distension  manifested  by  a  sense  of  increased  resist- 
ance ;  the  liver  may  project  a  hand's  breadth  below  the  ribs ;  and  between 
these  extremes  there  may  be  all  possible  degrees  of  enlargement.  When 
the  liver,  in  consequence  of  hypersemia,  projects  below  the  ribs,  it  oifers 
to  the  sense  of  touch  the  impression  of  a  smooth,  elastic,  rather  rounded 
surface,  and  not  the  hardness  and  nodular  character  of  sclerosis,  and  not 
the  sharpness  of  border  and  hardness  of  texture  belonging  to  amyloid 
disease.  The  enlargement  of  the  liver  due  to  hypersemia  is  further  dis- 
tinguished by  the  fact  that  it  varies  much  in  size  at  different  times,  and 
may  be  much  reduced  by  hemorrhage  from  the  portal  system,  and  in- 
creased suddenly  by  an  attack  of  dyspnoea. 

When  the  liver  is  enlarged  by  hypersemia  the  patient  usually  has  a 
distinct  appreciation  of  the  fact,  feels  a  sense  of  weight,  tenderness,  and 
oppression  in  the  right  hypochondrium,  and  experiences  a  painful  drag- 
ging from  the  right  toward  the  left  when  turned  on  the  left  side.  In 
some  cases  pain  is  felt  in  the  shoulder,  or,  if  not  pain,  a  feeling  of  w^eight. 
A  slight  icteroid  hue  of  the  conjunctiva,  face,  upper  extremities,  and  trunk 
is  often  present,  but  the  stools  are  not  wanting  in  bile  and  the  urine  con- 
tains but  little  pigment — facts  indicating  that  the  obstruction  is  limited 
to  a  small  number  of  ducts.  If  the  jaundice  is  decided,  the  stools  clay- 
colored,  and  the  urine  loaded  with  pigment,  a  catarrhal  swelling  of  the 
common  or  hepatic  duct  exists. 

As  nutmeg  liver  is  an  incident  in  the  course  of  the  venous  stasis  from 
cardiac  or  pulmonary  obstructive  disease,  it  is  not  unusual  to  find  ascites 
and  general  dropsy  occur.  When  ascites  precedes  the  other  manifesta- 
tions of  dropsy,  and  is  relatively  more  important,  the  hepatic  congestion 
has  led  to  atrophy  of  the  cells  and  contraction  of  the  organ,  or  to  cyan- 
otic induration,  as  it  has  been  designated  in  contradistinction  to  cirrhotic 
induration. 

The  subjects  of  hepatic  congestion,  especially  of  that  form  of  the  mal- 
ady due  to  gastro-intestinal  irritation,  are  apt  to  experience  no  little 
mental  depression,  even  hypochondriasis,  as,  indeed,  is  usual  in  most 
cases  of  hepatic  disease. 

Course,  Duration,  and  Termination. — The  behavior  of  any  case 
of  hypersemia  of  the  liver  is  determined,  first,  by  the  character  of  the 
cause,  and,  secondly,  by  the  extension  of  the  mischief  and  the  atrophic 
changes  which  ensue.  The  congestion  arising  from  gastro-intestinal  irri- 
tation is  comparatively  short-lived,  since  the  causal  conditions  may  usually 
be  promptly  removed.  It  is  far  different  in  the  cases  due  to  pulmojiary 
or  cardiac  disease.  If  caused  by  a  left  pleuritic  exudation,  the  congestion 
will  disappear  as  soon  as  the  bend  in  the  ascending  vena  cava  is  removed 
by  paracentesis.  If,  however,  produced  by  a  permanent  pulmonary 
obstruction,  the  course  of  the  hepatic  disease  is  toward  cyanotic  indura- 
tion. The  same  is  true  of  obstructive  cardiac  lesions.  If  compensation 
— as,  for  example,  of  a  mitral  regurgitation — is  not  effected,  the  continual 
congestion  must  lead  to  the  ultimate  lesions  of  the  liver ;  but  if  compen- 
sation can  be  brought  about,  the  liver  will  be  saved  the  irremediable 
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changes.  The  prognosis,  therapeutical  and  pathological,  must  necessarily 
be  dependent  on  the  lesions  of  which  the  hypersemia  of  the  liver  is  merely 
a  symptom. 

Diagnosis. — The  decision  in  any  case  of  hyperaemia  of  the  liver  must 
rest  on  the  determination  of  the  gastro-intestinal,  pulmonary,  or  cardiac 
diseases  causative.  When,  for  example,  to  the  gastro-intestinal  disturb- 
ance or  cardiac  disease  there  are  added  heaviness,  uneasiness,  increased 
area  of  dulness  of  the  right  hypochondrium,  a  hyperseraia  of  the  liver 
may  be  concluded  to  exist.  The  extent  to  which  the  organ  is  damaged 
may  be  judged  from  its  size,  the  duration  of  the  congestion,  and  the  cha- 
racter of  the  determining  cause.  If  the  area  of  hepatic  dulness  declines 
steadily  after  having  been  increased,  the  causative  conditions  continuing, 
the  shrinking  is  due  to  atrophy.  This  view  is  confirmed  if  ascites  has 
appeared  and  increased  out  of  proportion  to  the  general  dropsy. 

Treatment. — Those  cases  of  hypersemia  dependent  on  excesses  in  eat- 
ing and  drinking  require  the  substitution  of  a  diet  composed  of  lean  meat, 
skimmed  milk,  acid  fruits,  and  such  succulent  vegetables  as  lettuce,  toma- 
toes, celery,  etc.  When  there  is  a  high  degree  of  gastro-intestinal  catarrh, 
an  absolute  milk  diet  may  be  enforced  with  great  advantage.  The  diet, 
exercise,  bathing,  etc.  enjoined  in  the  section  devoted  to  lithfemia  are 
equally  applicable  here.  Amongst  the  special  plans  of  diet  sometimes 
advocated  in  the  condition  of  abdominal  plethora  or  portal  congestion 
are  the  grape  cure,  the  whey  cure,  etc.  Great  good  is  accomplished  by  a 
simple  diet  and  a  course  of  the  Saratoga  saline  laxative  waters — the  Con- 
gress, Hathorn,  Geyser,  etc.  The  alkaline  waters  of  Wisconsin  and  Mich- 
igan, the  White  Sulphur  of  Virginia,  and  others  having  similar  properties 
in  this  country  may  be  employed  for  the  same  purpose.  The  saline  laxa- 
tives, Pullna,  Friedrichshall,  and  other  purgative  salines,  may  be  used  in 
robust,  plethoric  subjects  with  much  portal  congestion,  hemorrhoids,  etc. 
Phosphate  of  soda,  given  in  sufficient  quantity  to  maintain  a  soluble  state 
of  the  bowels,  is  also  a  useful  remedy.  The  resinous  cathartics,  podo- 
phyllin,  jalap,  rhubarb,  aloes,  euonymin,  iridin,  baptisin,  etc.,  are  all 
useful  when  the  indication  is  to  unload  the  portal  circulation.  The 
mercurials,  formerly  so  much  used,  are  now  discredited  to  an  unwar- 
ranted degree.  In  an  irritable  state  of  the  gastro-intestinal  mucous 
membrane  calomel  in  small  doses  is  remarkably  useful. 

The  treatment  of  congestion  of  the  hepatic  vein  is  included  in  that  of 
the  lesion  causing  it.  In  some  rather  exceptional  cases  the  liver  enlarges 
considerably  in  consequence  of  incompetence  of  the  mitral,  without  tliere 
being  any  other  conspicuous  evidence  of  tlie  lesion.  Remarkable  relief  is 
afforded  to  the  hepatic  symptoms  by  the  administration  of  digitalis.  The 
important  point  in  all  cases  due  to  cardiac  disease  is  to  bring  about  com- 
pensation, and  thus  obviate  the  consequences  of  the  lesion.  Remediable 
pulmonary  affections  should  be  cured  as  promptly  as  possible,  and  the 
evil  results  of  incurable  affections  lessened  by  efforts  to  remove  the 
hepatic  hyperaeraia.  Careful  alimentation,  saline  laxatives,  and  diuretics 
are  the  most  efficient  measures.  It  would  be  encroaching  on  the  subjects 
of  pulmonary  and  of  cardiac  diseases  to  enter  more  minutely  into  the 
therapeutical  questions  connected  with  a  symptom  of  these  affecticms. 
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Perihepatitis. 

Definition. — By  the  term  perihepatitis  is  meant  an  acute  inflamma- 
tion of  the  serous  envelope  of  the  liver.  It  may  be  acute  or  chronic, 
very  rarely  the  latter,  and  it  is  usually  a  secondary  affection,  although 
primary  cases  are  not  uncommon. 

Pathogeny. — Inflammation  of  the  hepatic  portion  of  the  peritoneum 
may  arise  by  an  extension  of  the  morbid  process  from  neighboring  parts, 
as  in  perforation  of  the  stomach  or  duodenum,  pleuritis  of  that  part  of  the 
membrane  reflected  from  the  diaphragm,  etc.  More  frequently  it  arises 
by  contiguity  from  some  disease  of  the  liver  itself,  as  chronic  interstitial 
hepatitis,  abscess,  echinococci  cysts,  cancer,  etc.  The  author  has  fre- 
quently (comparatively)  seen  perihepatitis  follow  the  passage  of  gall- 
stones. It  is  usual  to  find  considerable  organizred  exudation  at  the  hilus 
of  the  liver  in  the  case  of  those  who  have  had  several  attacks  of  hepatic 
colic,  and  attachments  to  various  neighboring  parts  also.  In  those  in- 
stances of  secondary  hepatitis  there  may  be  more  or  less  extensive  connec- 
tive-tissue formation  and  compression  of  the  hepatic  substance  (Budd).^ 

Direct  perihepatitis  arises  from  traumatic  causes — from  contusions  of 
the  right  hypochondrium  by  spent  balls,  blows  and  falls,  etc.  Tight- 
lacing  and  wearing  a  strap  to  support  the  trousers  are  supposed  to  excite 
a  slow,  chronic  hepatitis,  but  the  latter  is  more  certain  to  bring  about 
such  a  result  than  the  former. 

Symptoms. — Acute  perihepatitis,  if  of  sufficient  extent,  causes  more  or 
less  fever ;  pain  is  felt  in  the  right  hypochondrium,  and  is  increased  by 
pressure  and  by  deep  inspirations,  and  in  some  rare  instances  a  friction 
murmur  is  audible  synchronous  with  the  respiratory  movements.  These 
symptoms  succeed  to  attacks  of  hepatic  colic,  perforation  of  the  stomach 
or  intestine,  and  contusions  of  the  abdominal  wall.  The  chronic  form  is 
not  febrile ;  there  is  a  feeling  of  soreness  instead  of  acute  pain  ;  pressure, 
the  movements  of  the  body,  respiration,  etc.  increase  the  distress,  and  on 
turning  on  the  left  side  a  painful  dragging  is  experienced.  A  slight 
degree  of  icterus  may  be  present  in  both  acute  and  chronic  cases. 

Course,  Duration,  and  Termination. — The  course  of  the  acute 
cases  is  toward  recovery.  In  two  or  three  days  the  inflammation  reaches 
the  maximum,  adhesions  form,  and  then  the  morbid  process  declines. 
The  whole  course  of  an  acute  perihepatitis  caused  by  external  injury  or 
by  the  passage  of  gall-stones  is  terminated  in  a  week  or  ten  days.  The 
mischief  done  may  not  be  limited  to  the  adhesions  formed.  The  large 
quantity  of  newly-organized  connective  tissue  may,  in  its  subsequent  con- 
traction, compress  the  common,  cystic,  or  hepatic  duct,  or  the  portal,  or 
both  ducts  and  vein.  The  course  of  the  chronic  cases  is  determined  by 
the  causative  lesion.  The  contraction  of  the  new-formed  connective  tissue 
may  compress  the  organ  and  lead  to  sclerotic  changes  which  cannot  be 
distinguished  from  cirrhosis.  In  some  instances  contusions  set  up  sup- 
purative inflammation,  and  an  abscess  forms  between  the  parietal  and 
glandular  layer  of  the  peritoneum.  Such  a  case  will  then  present  the 
phenomena  of  hepatic  abscess. 

Diagnosis. — The  determination  of  the  character  of  the  case  will  be 

^Diseases  of  the  Liver;  also,  Bamberger,  Krankheiten  des  Chlylopoietic  Systems,  p.  495 
2ded. 
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largely  influenced  by  the  history.  If  the  attack  has  followed  a  blow  on 
the  side  or  a  paroxysm  of  hepatic  colic  or  the  symptoms  of  perforation, 
there  will  be  no  difficulty  in  determining  its  seat  and  character.  In  the 
absence  of  the  history  the  differentiation  must  be  made  between  peri- 
hepatitis and  pleuritis.  The  distinction  consists  in  the  fact  that  in  the 
former  the  pain  and  soreness  are  below  the  line  of  respiratory  sounds, 
although  synchronous  with  them.  In  chronic  perihepatitis  the  symptoms 
come  on  in  the  course  of  the  hepatic  disorder,  or  are  consequent  on  a  local 
injury,  as  the  pressure  of  stays  or  a  band. 

Treatment. — If  the  symptoms  are  acute  and  the  subject  robust,  the 
local  abstraction  of  blood  by  leeches  affords  relief  and  diminishes  the  vio- 
lence of  the  disease.  A  bandage  should  be  tightly  applied  around  the 
body  at  the  level  of  the  hypochondrium  to  restrain  the  movements  of 
the  affected  organ.  A  turpentine  stupe  may  be  confined  in  this  way,  or 
a  compress  of  water  may  be  utilized  to  serve  the  same  purpose.  If  the 
pain  is  acute  and  the  peritonitis  due  to  perforation  or  to  the  passage  of 
calculi,  the  hypodermatic  injection  of  morphia  is  the  most  important 
resource. 

Interstitial  Hepatitis ;  Sclerosis  of  the  Liver ;  Cirrhosis. 

Definition. — The  terms  interstitial  hepatitis  and  sclerosis  of  the  liver 
express  the  nature  of  the  malady  :  they  signify  an  inflammation  of  the 
intervening  connective  tissue,  resulting  in  a  sclerosis — an  induration  of 
the  organ.  The  term  cirrhosis,  now  so  largely  in  use,  was  originally 
proposed  by  Laennec^  because  of  the  yellowish  tint  of  the  granulations, 
from  the  Greek  word,  xcp^oi:,  yellow.  As  Laennec's  theory  of  cirrhosis 
was  erroneous,  having  regarded  these  granulations  as  new  formations,  the 
word  is  a  very  faulty  one,  and  hence  it  would  be  preferable  to  use  the 
term  sclerosis,  since  a  similar  change  in  other  organs  is  thus  designated, 
as  sclerosis  of  the  kidney,  sclerosis  of  the  lungs,  etc.  It  is  also  called 
in  England  gin-drinker's  liver,  hobnail  liver.  CarswelP  first  described 
the  anatomical  changes  with  accuracy,  and  illustrated  them  with  correct 
drawings.  The  following  year  Hallmann^  confirmed  the  truth  of  Cars- 
welFs  descriptions,  and  contributed  a  good  account  of  the  morbid  anatomy ; 
and  subsequently  French,  German,  and  English  authorities  added  new 
facts,  which  will  be  set  forth  in  the  further  discussion  of  the  subject. 

Causes. — Sclerosis  of  the  liver  is,  conspicuously,  a  disease  of  adult 
life  and  onward.  Except  the  congenital  example  mentioned  below,  the 
earliest  age  at  which  the  disease  has  occurred,  so  far  as  I  am  able  to 
ascertain,  is  four  years — a  case  reported  by  Wettergreen^  of  hyper- 
trophic sclerosis,  in  which  neither  a  syphilitic  nor  paludal  cause  could 
be  ascertained.  Cayley'^  reports  a  case  in  a  child  of  six;  Murchison,* 
Frerichs,^  Griffith,^  one  each  at  ten.  After  this  period  the  increase 
relatively  to  age  is  rapid.     The  majority  of  cases  occur  between  thirty 

^  Traile  de  V Aincultatlon  mediate,  tome  ii.  p.  501. 

*  JUusiraiions  of  the  Elementary  Form  of  DiMOsen,  fasciculus  1 0,  plate  2. 
'  De  Cirrhosi  hep.,  Diss.  Inaug.,  Berolini,  1839,  quoted  by  Thierfelder. 

*  Hygeia,  1880,  quoted  by  London  Medical  Record,  March  15,  1881.  • 

*  IVansacliom  of  the  Path.  Society  of  London,  vol.  xxvii.,  1876,  pp.  186,  194. 

*  Clinical  Lectures,  he.  cit.  ^  Clinical  Treatise,  ttc,  Syd.  8oc.  ed.,  by  Murcliison. 
"  Clinical  Lectures,  loc.  cit. 
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and  fifty  years.  Yet  Yirchow^  has  given  the  details  of  a  congen- 
ital example.  According  to  Forster,  of  31  cases  of  cirrhosis,  16  were 
between  forty  and  sixty  years.  The  preponderance  of  cases  in  the  male 
sex  is  very  decided.  Of  Bamberger's  51  cases,  39  were  men,  12  were 
women;  of  Frerichs'  36  cases,  20  occurred  in  men  and  16  in  women — a 
larger  proportion  of  women  than  any  other  author  records ;  of  12  case« 
observed  by  myself,  only  1  was  a  woman.  Nationality  does  not  affect 
the  production  of  cirrhosis,  except  as  regards  the  personal  habits  of  the 
people.  This  disease  is  comparatively  uncommon  in  wine-  and  beer- 
drinking  countries,  and  frequent  amongst  a  spirit-drinking  people.^  The 
great  etiological  factor  is  the  abuse,  the  habitual  use,  of  spirits,  and  hence 
the  number  of  cases  observed  in  North  Germany,  England,  Scotland, 
and  the  United  States.  Murchison  affirms  that  he  has  never  seen  a  case 
produced  in  any  other  way.  Even  in  children  of  tender  years  the  abuse 
of  spirits  can  usually  be  traced.  Nevertheless,  there  are  instances  of  the 
disease  the  origin  of  which  cannot  be  referred  to  alcoholic  excess.  The 
congenital  cases,  as  that  narrated  by  Virchow,  and  the  instances  occurring 
in  children  and  adults  not  given  to  spirits  in  any  form,  indicate  that  there 
are  other  pathogenetic  influences  which  may  bring  about  a  sclerosis  of  the 
liver.  Virchow^  was  one  of  the  first  to  illuminate  the  subject  of  visceral 
syphilis  and  to  demonstrate  the  occurrence  of  sclerosis  of  the  liver  from 
syphilitic  infection.  Very  often  the  syphilitic  cachexia  coincides  with 
alcoholic  excess.  There  can  be  no  doubt  that  chronic  malarial  poisoning 
causes,  or  powerfully  predisposes  to,  cirrhosis.  I  have  submitted  else- 
where pathological  evidence  on  this  point,^  and  the  Italian  physicians, 
who  have  the  opportunity  to  obtain  accurate  data,  maintain  that  malarial 
toxaemia  does  bring  about  this  state.  It  is  probable  that  the  overgrowth 
of  connective  tissue  is  induced  by  the  repeated  congestions  of  the  malarial 
attacks,  and  by  the  obstruction  due  to  catarrh  of  the  bile-ducts  which  so 
often  occurs  in  the  febrile  paroxysms. 

J.  Wickham  Legg^  and  Charcot^  nearly  simultaneously  discovered  that 
obstruction  of  the  bile-ducts,  if  continued  a  sufficient  length  of  time,  sets 
up  a  hyperplasia  of  the  connective  tissue  of  the  liver.  The  evidence  is 
pathological  and  experimental.  Thus,  Legg  has  seen  a  liver  markedly 
cirrhotic  in  a  case  where  a  small  cancer  of  the  duodenum  completely 
obstructed  the  flow  of  bile  into  the  intestine.^  By  tying  the  common 
duct  in  dogs  it  was  found  that  a  hyperplasia  of  the  connective  tissue  very 
soon  occurred,  and  this  was  followed,  of  course,  by  contraction  of  the 
new  tissue  and  atrophy  of  the  hepatic  cells.  Closure  of  the  hepatic  vein 
has  the  same  effect,  and  also,  as  Solowieff®  has  asserted,  closure  of  the 
portal  vein ;  on  the  other  hand,  by  Frerichs  and  others  the  closure  of 
the  portal  is  attributed  to  the  sclerosis. 

Certain  poisons,  as  antimony,  arsenic,  notably  phosphorus,  have  the 
power  to  set  up  an  irritative  hyperplasia  of  the  connective  tissue  of  the 

^  Archiv  f.  path.  Anat,  Band  xxii.  p,  426. 

^  Baer,  I)er  Alcoholismus,  Berlin,  1878,  p.  62  et  seq. 

'  Virchoti/s  Archiv,  vol.  xv.  p.  281 ;  also,  Lancereaux,  A  Treatise  on  Syphilis,  Syd.  Soc.  ed 

*  Memoirs  of  the  Sanitary  Commission,  medical  volume. 
^  On  the  Bile,  Jaundice,  etc.,  loc.  cit..  p.  351  et  seq. 

*  Legons  sur  les  Maladies  du  Foie,  etc.,  p.  231  et  seq 
^  On  the  Bile,  Jaundice,  etc.,  loc.  cit.,  p.  355. 

*  Arch.  f.  path.  Anat.,  etc.,  Band  Ixii.  p.  195. 
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liver.  These  metals  accumulate  in  the  liver  in  preparation  for  excretion. 
Wegner/  in  the  study  of  the  action  of  phosphorus  on  dogs,  rabbits,  and 
other  animals,  has  induced  a  marked  degree  of  sclerosis,  but  such  results 
have  not  been  observed  in  cases  of  poisoning  by  phosphorus  in  man, 
except  in  an  instance  reported  by  Kiissner. 

Finally,  a  condition  of  the  liver  corresponding  in  all  respects  to  cirrho- 
sis has  been  induced  by  perihepatitis,  by  the  organization  of  the  exuda- 
tion and  its  subsequent  contraction,  and  by  the  extension  of  the  morbid 
process  from  the  capsule  to  the  interlobular  connective  tissue  (Poulin^). 

Pathological  Anatomy. — Several  forms  of  cirrhosis  are  recognized 
by  the  modern  French  school  of  pathologists.  According  to  Sabourin,^ 
there  is  an  annular,  a  monolobular,  and  a  multilobular  form.  These  differ 
merely  in  regard  to  the  arrangement  of  the  new  connective  tissue.  At 
the  outset  of  the  disease  the  liver  is  increased  in  size  and  hyperaemic.  Its 
consistence  is  also  greater  than  normal.  The  outer  surface  is  at  this  period 
smooth,  but  on  section  the  islets  of  the  parenchymatous  tissue,  yellowish 
in  color,  are  distinctly  visible  between  the  grayish  or  pale-rose  tint  of  the 
intervening  or  proliferating  tissue.  This  reddish-gray  material  consists 
of  fine  connective-tissue  elements  containing  spindle-shaped  cells."*  The 
development  of  this  material  is  such  as  to  even  exceed  in  quantity  the 
proper  glandular  structure.  The  bands  of  newly-formed  connective 
tissue  extend  between  individual  lobules  (monolobular  cirrhosis)  or 
between  groups  of  lobules  (multilobular  cirrhosis).  A  portion  of  the 
spindle-shaped  cells  form  new  vessels  communicating  with  the  branches 
of  the  hepatic  artery.^  Coincidently  with  the  formation  of  the  new  con- 
nective tissue  ensues  its  contraction.  The  enlarged  organ  diminishes  in 
size  from  a  slight  degree  to  one-half  its  original  volume ;  especially  in  the 
left  lobe  is  the  diminution  of  size  most  marked.  On  the  surface  it  exhib- 
its a  knobbed  or  nodular  aspect  (hobnail  liver),  and  these  knobs  present 
through  the  capsule  a  yellow  appearance.  The  granulations,  so  called, 
consist  of  small  prominences  corresponding  to  lobules  or  groups  of  lob- 
ules, and  hence  vary  in  size  from  that  of  a  pinhead  to  that  of  a  pea.* 
Between  these  are  the  sharply-defined  masses  of  connective  tissue.  On 
section  the  organ  is  found  to  be  of  firm  almost  cartilaginous  hardness, 
and  between  the  interlacing  bundles  of  connective  tissue  are  the  small 
islands  of  parenchymatous  tissue  projecting  above  the  cut  surface  and 
having  a  yellowish  or  brownish-yellow  color.  As  the  terminal  branches 
of  the  portal  are  compressed  in  the  process  of  shrinking  undergone  by 
the  new  connective  tissue,  they  are  destroyed.  The  result  of  this  oblit- 
eration of  the  portal  radicles  is  the  impaired  nutrition  of  the  lobules  and 
atrophy  of  the  cells.  Formerly  it  was  held  that  the  atrophy  of  the 
hepatic  cells  was  due  to  the  compression  exercised  by  the  contracting 
connective  tissue,  and  Beale'^  even  maintained  that  the  change  began  in 

*  Virchovi/s  Archiv,  Band  Iv.  p.  18. 

'  Etude  sur  les  Atrophies  viscercdes  consecutives  aux  Injlammationa  ckroniques  du  Sereuses, 
etc.,  Thhse  de  Paris,  1880. 

'  Ch.  Sabourin,  "  Du  R61e  que  joue  le  SystSme  veineux  sus-h^patique  dans  la  topog.  de 
la  cirrhose  du  foie,"  Revue  de  Medecine,  June,  1882. 

*  Forster,  Lthrbuch  der/patholog'iAchen  Anatomie,  Jena,  1873,  p.  264. 

*  Oornil,  "Note  sur  I'Etat  anatomi(ine  des  Canaux  biliaires  et  des  Vaisseaux  sanguins 
dans  la  cirrhose  du  foie,"  Oaz.  med.  de  Paris,  1883. 

*  Charcot,  Legom  sur  les  Maladies  du  Foie,  etc.,  p.  226. 
'  Jrchives  of  Medicine,  vol.  ii,  p.  82. 
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the  cells,  the  connective  tissue  contracting  as  the  cells  receded  before 
them.  This  view  has  been  reaffirmed  by  Ackermann  in  a  paper  read 
last  year  before  the  Congress  of  German  Naturalists  and  Physicians, 
but  without  any  acknowledgment,  so  far  as  I  can  ascertain,  of  Beale's 
long-before  expressed  opinions.  In  the  discussion  which  followed  the 
reading  of  Ackermann's  paper  the  position  of  its  author  was  supported 
by  Aufrecht,  Klissner,  and  others,  but  controverted  by  Eindfleisch. 
It  has  been  demonstrated  by  Cohnheim  and  Litten^  that  the  lobule 
is  nourished  not  only  by  the  portal  radicles,  but  by  the  branches  of 
the  hepatic  artery,  which  enter,  by  the  interlobular  vein,  the  capillaries 
of  the  lobule,  and  hence  the  nutrition  of  the  cells  suffers  in  consequence 
of  the  lessened  blood-supply ;  but  it  is  probable  also  that  more  or  less 
compression  is  exercised.  When  the  cells  are  destroyed,  their  remains 
may  be  discerned  in  the  mass  of  connective  tissue  as  fine  fat-granules  or 
masses  of  pigment  yellowish  or  brownish  in  color.  The  peculiar  appear- 
ance to  which  the  name  cirrhosis  is  applied  is  due  to  the  lobules  or  groups 
of  lobules  which  project  on  section  above  the  divided  surface,  and  are 
colored  yellowish  by  the  bile-pigment,  which  here  exists  in  an  exagge- 
rated quantity.  The  cells  themselves  are  not  normal :  they  are  enlarged 
by  compensatory  hypertrophy,  and  they  contain  much  bile-pigment  and 
a  considerable  quantity  of  fat.  The  compression  of  the  capillaries, 
especially  their  obliteration,  leads  to  stasis  of  the  blood  and  its  conse- 
quences in  the  whole  chylopoietic  system. 

Symptoms. — The  development  of  sclerosis  is  usually  very  insidious. 
After  some  years^  indulgence  in  spirit-drinking  or  affected  for  a  length 
of  time  with  the  other  causes  of  the  malady,  a  gradual  decline  of  vigor 
occurs.  The  complexion  takes  on  a  fawn  color,  stigmata  slowly  form  on 
the  face,  there  is  more  or  less  yellowness  of  the  conjunctiva,  and  attacks 
of  headache,  giddiness,  and  even  severe  vertigo,  are  experienced.  An 
increasing  indisposition  to  mental  effort,  some  hebetude  of  mind,  and  a 
gradually  deepening  despondency  are  felt.  The  appetite  gradually  fails, 
becomes  capricious,  and  only  highly-seasoned,  rather  odd,  or  unusual  arti- 
cles of  food  can  be  taken.  Such  subjects  acquire  a  taste  for  condiments, 
for  such  uncooked  vegetables  as  onions,  celery,  raw  cabbage,  etc.,  for 
fruits,  and  get  a  distaste  for  plainly-cooked  meats  and  vegetables,  for 
sweets,  etc.  The  digestion  is  as  capricious  as  the  appetite :  at  first  there 
are  times  of  appetite,  again  of  indifference,  then  of  disgust ;  some  heavi- 
ness is  felt  after  meals ;  gaseous  eructations,  acidity,  pyrosis,  nausea,  occur 
day  after  day  as  the  case  advances ;  and  ultimately  morning  vomiting  is 
regularly  experienced.  Nausea  is  felt  on  rising ;  then  with  much  straining 
and  distress  a  little  glairy  mucus  and  a  teaspoonful  of  bile  are  brought 
up ;  after  which,  it  may  be,  a  little  food  can  be  taken.  It  is  only  after 
he  case  is  fully  declared  that  these  troubles  of  stomach  digestion  become 
tonstant;  previously  they  occur  now  and  then  in  a  paroxysmal  way, 
whilst  between  there  is  only  labored  digestion. 

A  s  the  compression  of  the  portal  radicles  maintains,  by  reason  of  the 
obstruction,  a  constant  hyperaemia  of  the  intestinal  mucous  membrane, 
a  catarrhal  state,  Avith  fermentation  of  the  fatty,  starchy,  and  saccharine 
constituents  of  the  food,  and  hence  complicated  products  of  an  irritating 
kind,  must  result  therefrom.     Hemorrhoids,  varying  in  size  according  to 

^  Archiv  fiir  path.  Anat.  (Virchow),  Band  Ixvii.  p.  153  et  seq. 
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the  degree  of  obstruction,  form,  sometimes  bleeding  more  or  less  pro- 
fusely, again  being  merely  troublesome  or  painful.  Fissures  of  the  anus 
and  fistula  in  ano  not  unfrequently  complicate  the  case.  The  bowels  are 
necessarily  rather  relaxed  than  confined,  but  at  the  onset  of  the  malady 
they  may  be  confined,  afterward  assuming  more  or  less  of  the  character- 
istics of  diarrhoea.  The  stools  may  be  offensive  with  the  products  of 
decomposition,  rather  clay-colored  or  golden,  or  brownish  and  almost 
black  from  the  presence  of  blood.  In  some  cases  the  stools  are  parti- 
colored— clay-colored  in  part,  brownish  in  part — and  in  exceptional 
examples  continue  normal  or  nearly  so  until  near  the  end.  As  the 
transudations  from  the  portal  vessels  increase,  the  mucous  membrane 
of  the  intestinal  canal  becomes  oedematous,  and,  the  normal  secretions 
being  arrested,  the  discharges  finally  consist  of  a  watery  fluid,  whitish 
or  grayish,  dark-brown  or  blackish,  and  very  offensive.  The  decompo- 
sition of  foods  instead  of  their  proper  digestion  and  solution,  and  espe- 
cially the  fermentation  of  the  starchy  and  saccharine  constituents  of  the 
aliment  taken,  produce  a  great  quantity  of  gas ;  hence  meteorism  comes 
to  be  an  ordinary  symptom.  The  accumulation  of  gas  is  greatly  pro- 
moted by  the  paretic  state  of  the  muscular  layer  and  by  the  relaxation 
of  the  abdominal  walls  consequent  on  the  oedema  of  the  muscular  tissue. 
A  high  degree  of  distress  is  sometimes  caused  by  the  great  accumulation 
of  flatus ;  the  abdomen  is  greatly  distended  and  the  diaphragm  is  pushed 
up  against  the  heart  and  lungs,  compelling  the  patient  at  length  to  sit 
up  to  breathe  with  ease.  Of  course  the  accumulation  of  fluid  may  be 
greater,  and  the  gas  only  add  to  the  discomfort. 

A  very  common  symptom  is  hemorrhage.  Sometimes  it  happens, 
indeed,  that  this  is  the  only  evidence  of  the  portal  obstruction  at  first 
observed.  Hsematemesis  is  more  common  than  intestinal  hemorrhage. 
Now  the  blood  may  be  large  in  quantity,  appear  little  changed  from  its 
usual  coagulated  state,  and  be  brought  up  promptly  with  slight  effort  of 
vomiting ;  now  it  is  passed  by  stool,  is  in  coffee-colored,  granular  masses 
or  in  a  tar-like,  semifluid  state ;  and  again  it  appears  in  coffee-grounds 
mixed  with  the  contents  of  the  stomach.  These  variations  are  due  to  the 
character,  seat,  and  extent  of  the  hemorrhage  and  to  the  condition  of  the 
mucous  membrane.  Merely-distended  capillaries,  yielding,  may  furnish 
a  little  blood,  which,  acted  on  by  the  gastric  juice,  forms  coffee-grounds, 
or,  if  not  acted  on  in  consequence  of  the  failure  of  the  gastric  glands  to 
functionate,  appears  as  bloody  streaks  mixed  with  mucus.  Enlarged 
veins,  giving  way,  may  furnish  a  large  quantity  of  partly-coagulated 
venous  blood,  charred  or  not  as  the  state  of  the  juices  will  determine.  In 
some  cases  hemorrhages  into  the  submucous  tissue  or  thromboses  of  the 
submucous  veins  lead  to  solution  of  the  membrane  thus  deprived  of  its 
nutritional  supply,  and  ulcers  form.  Two  admirable  examples  of  this 
kind  have  been  seen  by  the  writer  in  which  large  hsematemesis  occurred 
from  ulcers  near  the  pylorus.  They  were  round,  smooth  ulcers,  contain- 
ing coagula,  and  the  erckled  vessels  (veins)  were  readily  seen  opening  into 
the  cavity  of  each. 

The  obstruction  to  the  portal  circulation  results  also  in  an  enlargement 
of  the  spleen.  There  may  be  a  simple  enlargement  due  to  the  hyper- 
aemia  merely ;  there  may  be  an  enlargement  due  to  the  hyperaemia  and 
to  a  resulting  hyperplasia  of  the  connective  tissue ;  there  may  be  also,  in 
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addition  to  the  second  form  of  enlargement,  amyloid  degeneration,  syph- 
ilitic hyperplasia,  etc.  The  increased  dimensions  of  the  spleen  are  by  no 
means  always  made  out,  and  authorities  differ  greatly  as  to  the  propor- 
tion of  cases  in  which  the  enlargement  can  be  detected.  The  organ  may 
indeed  be  considerably  enlarged  whilst  pushed  upward  into  the  left  hypo- 
chondrium  by  the  effusion,  and  yet  the  attempt  to  measure  and  define  its 
dimensions  may  be  fruitless.  From  a  slight  increase  due  to  the  hyper- 
semia  up  to  the  enormous  dimensions  acquired  by  the  added  amyloid 
material  there  are  all  possible  variations  in  size. 

Partly  in  consequence  of  the  increased  blood-pressure  in  the  vessels  of 
the  peritoneum,  and  partly  in  consequence  of  the  watery  condition  of  the 
blood  itself,  effusion  takes  place  into  the  sac  of  the  peritoneum.  Such  an 
accumulation  is  known  as  ascites,  or  dropsy  of  the  abdomen.  The  time 
at  which  the  effusion  begins,  the  amount  of  it,  and  the  degree  of  contrac- 
tion of  the  liver  necessary  to  produce  it,  vary  in  each  case.  Ascites  may 
be  the  first  symptom  to  announce  the  onset  of  cirrhosis ;  it  is  more  fre- 
quently amongst  the  later  symptoms,  and  is  the  evidence  of  much  inter- 
ference in  the  portal  circulation.  However,  it  is  not  due  wholly  to  hepatic 
disease.  The  blood  in  cirrhosis  is  much  reduced  and  watery,  hence  slight 
causes  suffice  to  induce  an  outward  diffusion.  Given  a  certain  obstacle  to 
the  passage  of  the  blood  through  the  liver,  transudation  will  be  the  more 
prompt  to  appear  the  greater  the  anaemia.  In  some  cases  an  enormous 
quantity  of  fluid  collects :  from  ten  to  thirty  pounds  may  be  regarded  as 
usual,  and  forty  to  sixty  pounds  as  exceptional,  although  the  highest 
amount  just  given  is  not  rare.  The  fluid  of  ascites  nearly  represents  the 
serum  of  the  blood.  It  has  a  straw  color  and  is  clear,  but  it  may  have  a 
reddish  tint  from  the  presence  of  blood,  a  greenish-yellow  or  brown  from 
bile-pigment.  The  solids  of  the  serum  are  in  the  proportion  of  from  1 
to  3  per  cent.,  and  consist  of  albumen  chiefly  and  salts,  of  which  sodium 
chloride  is  the  principal.  Hoppers ^  analysis  gives  this  result:  1.55  to 
1.75  solids,  of  which  0.62  to  0.77  is  albumen.  According  to  Frerichs, 
the  amounts  of  solids  ranges  from  2.04#to  2.48,  and  of  these  albumen 
constitutes  1.01  to  1.34. 

CEdema  of  the  inferior  extremities  comes  on  after,  usually — rarely  with — 
the  ascites.  If  the  mechanism  of  this  oedematous  swelling  be  as  supposed, 
the  effusion  into  the  areolar  tissue  necessarily  succeeds  to  the  abdominal 
effusion.  The  pressure  of  the  fluid  in  the  cavity  on  the  ascending  vena 
cava  and  iliac  veins  seems  to  be  the  principal  factor ;  but  to  this  must 
also  be  added  the  intestinal  gas,  which  in  some  instances  exerts  a  power- 
ful force.  The  ankles  have  in  rather  rare  cases  appeared  swollen  before 
the  abdomen,  but  the  detection  of  fluid  in  the  peritoneal  cavity  when  in 
small  quantity  is  not  always  easy.  Obese  women,  Avith  much  accumula- 
tion of  fat  in  the  omentum  and  flatus  in  the  intestines,  have  swollen  feet 
and  legs  if  erect  for  some  time,  the  effusion  being  due  to  pressure  on  the 
vena  cava.  The  legs  may  become  enormously  distended.  The  scrotum 
and  penis  in  the  male,  the  vulva  in  the  female,  the  buttocks  and  the 
abdominal  wall,  also  become  oedematous,  sometimes  immensely.  Walk- 
ing grows  increasingly  difficult.  Warmth  and  moisture  and  the  friction 
of  the  sensitive  surfaces  excite  vesicular  and  pustular  eruptions  where  tho 
^  Virchoufs  Archiv  fur  path.  Anat.,  etc.,  Band  ix. 
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scrotum  and  labise  come  in  contact  with  the  thighs.     Urination  may  be 
imjieded  by  the  oedema  of  the  i)i'epuce. 

An  attempt  at  compensation  for  these  evils  growing  out  of  the  obstruc- 
tion in  the  portal  system  is  made  by  the  natural  powers.  Anastomoses 
of  veins  through  minute  branches  are  made  use  of  to  convey  the  blood 
of  the  obstructed  portal  circulation  into  the  general  venous  system,  and 
to  this  end  become  greatly  enlarged.  The  interlobular  veins  being  oblit- 
erated by  the  contracting  connective  tissue,  the  pressure  in  the  branches 
and  trunk  of  the  portal  vein  is  much  increased.  Hence  an  outlet  is 
sought  for  in  the  veins  which  communicate  between  the  portal  and  the 
ascending  vena  cava.  One  of  the  most  important  of  these  is  a  vein  in 
the  round  ligament,  at  one  time  supposed  to  be  the  closed  umbilical  vein, 
but  proved  by  Sappey  to  be  an  accessory  portal  vein.  Bamberger,^  how- 
ever, has  found  the  umbilical  vein  pervious,  and  since,  Hoffmann^  has 
demonstrated  the  same  fact.  It  is  probable,  indeed,  that  Sappey's  obser- 
vation is  correct  for  some  cases.  In  either  event,  the  veins  of  the  abdom- 
inal wall  about  the  umbilicus  communicating  with  the  epigastric  become 
enormously  distended,  and  in  some  advanced  cases  of  cirrhosis  form  a- 
circle  known  as  the  caput  Medusae.  Further  communication  between  the 
portal  and  the  veins  of  the  diaphragm  takes  place  by  means  of  the  veins 
in  the  coronary  and  suspensory  ligaments.  In  some  instances  a  new  route 
is  established  between  the  veins  of  the  diaphragm  and  the  portal  by  means 
of  new  vessels  formed  in  the  organized  connective  tissue  resulting  from 
perihepatitis.  Still  another  channel  of  communication  exists  between  the 
inferior  oesophageal  veins,  the  azygos,  and  the  coronary,  and  finally  be- 
tween the  inferior  hemorrhoidal  and  the  hypogastric.  The  more  com- 
pletely can  communication  be  established  i3etween  these  anastomosing 
veins  the  less  severe  the  results  of  portal  obstruction. 

Besides  these  indirect  evidences  of  portal  obstruction  and  a  contracting 
organ,  there  are  direct  means  of  ascertaining  the  condition  of  the  liver. 
By  the  methods  of  physical  diagnosis  we  may  acquire  much  information. 
On  auscultation,  as  our  Jackl^on^  was  the  first  to  show,  a  grating  or 
creaking  like  leather,  or  friction  sound,  is  audible  over  the  right  hypo- 
chondrium  synchronously  with  the  respiratory  movements  or  when  pro- 
duced by  moving  with  the  fingers  the  abdominal  wall  on  the  liver.  This 
sound  is  caused  by  the  bands  of  false  membrane  which  extend  between 
the  two  surfaces,  and  hence  indicates  a  secondary  perihepatitis. 

To  ascertain  the  dimensions  of  the  liver — to  mark  out  the  area  of 
hepatic  dulness — with  accuracy  is  a  most  necessary  procedure.  The 
period  of  the  disease  is  an  important  element  in  the  problem.  When  the 
new  material  is  deposited  and  the  congestion  of  the  portal  system  first 
occurs,  an  increase  in  the  dimensions  of  the  organ  is  observed.  This 
enlargement,  of  brief  duration,  must  not  be  confounded  with  the  hyper- 
trophic sclerosis,  another  form  of  the  malady.  So  considerable  is  tlie 
increase  in  the  size  of  the  liver  that  there  is  an  evident  enlargement  of 
the  right  hypochondrium,  and  the  whole  abdomen  seems  fuller.  The 
organ  may  be  felt,  on  palpation,  projecting  one,  two,  or  even  three  fingers* 
breadths  below  the  margin  of  the  ribs,  and  the  left  lobe  extends  well 
across  the  epigastrium,  increasing  the  sense  of  resistance  and  the  area 

^  Krankheiten  des  Chylopoiet.  Syst,  loc.  cit.  '  Quoted  by  Thierfelder,  op.  cU. 

•  2%«  American  Journal  of  the  Medical  Sciences,  July,  1850. 
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of  dulness  in  this  direction.  The  enlarged  liver,  as  felt  below  the  ribs, 
appears  firmer  than  is  natural,  is  yet  smooth,  and  the  margin  is  sharply- 
defined.  The  duration  of  this  period  of  enlargement  is  indefinite,  but  it 
is  rather  brief,  and  is  followed  by  the  contracting  and  atrophic  stage.  It 
is  not  often,  indeed,  that  the  patient  presents  himself  during  the  period 
of  enlargement.  Sometimes  a  perihepatitis  or  an  unwonted  tenderness 
in  the  right  side  compels  attention  during  this  stage,  but  more  frequently 
it  escapes  notice.  If  perihepatitis  occur,  there  will  be  fever,  pain,  and 
tenderness,  a  slight  icterode  hue  of  the  skin,  and  possibly  Jackson's^ 
friction  sound.  These  symptoms,  taken  in  conjunction  with  the  history 
of  the  case  and  the  obvious  enlargement  of  the  organ,  will  indicate  the 
existence  of  the  first  stage  of  sclerosis. 

The  contraction  of  the  liver,  or,  as  it  may  be  expressed,  the  atrophy  of 
the  hepatic  cells  and  the  consequent  shrinking  of  the  interlobular  con- 
nective tissue,  goes  on  sloAvly.  Several  months  may  be  occupied  in  an 
amount  of  atrophy  distinct  enough  to  be  recognized  by  the  narrowing  of 
the  area  of  hepatic  dulness.  Especially  difficult  is  the  recognition  of  the 
contraction  when  ascites  has  fully  distended  the  abdomen.  It  may  be 
necessary  under  such  circumstances  to  postpone  a  decision  until  tapping 
has  removed  the  fluid.  If  the  organ  can  be  felt  by  depressing  the  walls 
of  the  abdomen,  more  or  less  unevenness  of  surface  may  be  detected,  and 
the  inferior  margin  may  give  the  impression  of  hardness  and  sharpness 
of  outline.  At  the  same  time,  the  increased  dulness  of  the  epigastric 
region  observed  during  the  hypertrophic  stage  will  have  gradually  ceased 
because  of  the  shrinking  of  the  left  lobe.  The  liver  may  be  undergoing 
tlie  atrophic  degeneration  to  a  marked  extent  and  yet  remain  large — 
larger  even  than  normal.  Such  a  state  of  things  may  be  due  to  con- 
joint amyloid  or  fatty  degeneration  of  the  organ,  and,  indeed,  more  or 
less  fatty  change  occurs  in  all  cases  of  cirrhosis.  The  shrinking  of  the 
liver  persists  until  the  area  of  dulness  is  not  greater  in  area  than  two  or 
three  ribs. 

The  disturbances  of  function  in  sclerosis  of  the  liver  are  not  limited 
to  the  chylopoietic  system.  As  the  secreting  structure  of  the  liver  is 
continually  lessened  in  extent  by  the  atrophy,  symptoms  result  from  the 
necessary  interference  in  the  hepatic  functions.  These  symptoms  are 
concerned  with  the  liver,  with  the  nutrition  of  the  tissues  of  the  body, 
and  with  the  kidneys.  As  regards  the  biliary  function  of  the  liver,  the 
quantity  of  bile  acids  and  pigment  is  reduced  below  the  normal  in  pro- 
portion to  the  damage  done  to  the  organ.  As  a  rule,  there  is  little  jaun- 
dice in  sclerosis,  and  very  little  bile-pigment  present  in  the  urine.  Hence 
there  must  be  little  produced.  Instead  of  a  jaundiced  hue  of  the  skin, 
it  has  a  fawn  color — an  earthy,  sallow  tint  eminently  characteristic  of  a 
chronic  affection  in  which  the  power  to  produce  bile  is  much  impaired. 
Occasionally  it  happens,  particularly  in  the  early  stages  of  cirrhosis,  that 
a  well-marked  jaundice  appears  in  the  face  and  body,  but  this  probably 
is  due  to  a  catarrh  of  the  bile-ducts.  In  most  cases  the  integument  pre- 
sents the  earthy  and . sallow  hue  above  mentioned.  Graves^  appears  to 
have  been  the  first  to  interpret  aright  the  greater  significance  of  this 
appearance  of  the  skin  than  the  purely  jaundiced  tint.     The  glycogenic 

^  The  American  Journal  of  the  Medical  Sciences,  July,  1850,  supra. 
'  Qinical  Medicine,  op.  cit. 
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function  of  the  liver  must  be  impaired  in  the  same  ratio  as  the  biliary. 
The  nutrition  of  the  body  suffers ;  the  skin  becomes  dry  and  harsh  ;  the 
fat  disappears ;  the  temperature  of  the  body,  unless  the  conditions  for 
producing  fever  are  present,  is  barely  up  to  normal,  if  not  somewhat 
below ;  a  marked  degree  of  anaemia  supervenes ;  and  the  action  of  the 
heart  becomes  feeble  and  rapid  after  a  period  of  slowness.  The  blood 
is  altered  in  quality,  and  hence  hemorrhages — epistaxis  especially — occur, 
petechise  and  ecchymoses  appear  in  the  skin,  and  stigmata  are  numerous 
about  the  face  and  nose. 

The  urine  in  cirrhosis  is  high-colored  because  of  the  abundance  of 
pigment,  and  in  the  early  stages  of  the  disease  is  increased  in  amount, 
although  of  lower  specific  gravity.  When  much  effusion  takes  place 
into  the  peritoneal  sac,  the  compression  of  the  renal  veins  by  the  fluid 
lessens  the  activity  of  the  kidneys  and  diminishes  the  urinary  flow. 
Much  discussion  has  taken  place  over  the  quantity  of  urea  present  in  the 
urine  in  cases  of  cirrhosis,  but  it  has  been'  established  that  the  relative 
quantity  of  urea  lessens  in  proportion  to  the  damage  suffered  by  the  liver.^ 
The  urates  are  in  excess. 

Course,  Duration,  and  Termination. — There  are  enormous  vari- 
ations in  the  course  of  the  disease  as  respects  the  rate  of  its  progress.  In 
general,  it  may  be  said  that  the  whole  duration  is  from  three  months  to 
six  years.  The  onset  is  often  insidious,  and  little  distress  is  occasioned 
until  effusion  begins  in  the  abdomen.  In  other  cases  there  is  consider- 
able pain  in  the  right  hypochondrium,  severe  disorders  of  digestion  and 
intestinal  derangements,  rapid  emaciation,  ascites,  and  some  intercurrent 
malady  which  terminates  them,  often  quite  unexpectedly.  The  usual 
course  is  as  follows  :  After  the  protracted  use  of  alcoholic  stimulants  the 
symptoms  of  gastro-intestinal  catarrh  appear;  there  occur  acidity,  pyrosis, 
morning  vomiting,  and  distress  after  meals;  the  bowels  are  irregular,  the 
stools  rather  dark  and  offensive ;  the  bodily  vigor  declines  and  the  mental 
condition  is  depressed  and  hypochondriacal ;  emaciation  progresses ;  the 
skin  becomes  dry,  harsh,  and  fawn-colored ;  stigmata  appear  on  the  face ; 
some  uneasiness  is  felt  in  the  abdomen,  through  the  right  hypochon- 
drium, and  about  the  umbilicus ;  presently  the  abdomen  eularges  and  the 
feet  and  legs  swell ;  after  a  time  the  abdominal  enlargement  is  extreme 
and  the  walls  become  thin,  the  genitals  and  thighs  are  greatly  distended, 
and  the  prepuce  is  so  swollen  that  urination  grows  more  and  more 
difficult,  the  penis  almost  disappearing  in  the  surrounding  oedema ;  not- 
withstanding the  immense  size  of  the  abdomen  and  lower  extremities, 
the  chest,  face,  and  upper  extremities  are  wasted  away ;  to  lie  down  is 
impossible,  and  only  snatches  of  disturbed  sleep  are  procured  in  the 
upright  sitting  posture ;  breathing  grows  more  and  more  difficult,  and  a 
sense  of  suffocation  is  imminent ;  and,  thus  worn  out  by  suffering  and 
want  of  sleep,  the  patient  at  last  sinks  into  a  soporose  state  and  dies 
comatose,  if  not  cut  off  before  by  some  acute  serous  inflammation — pleu- 
ritis,  peritonitis,  peri-  or  endocarditis,  pneumonia,  etc. 

^  Charcot,  Legons  sur  lea  Maladies  du  Foie,  toe.  cit.,  p.  252  ;  also,  Essai  sur  les  Variations 
de  V  Uree  dans  les  Maladies  du,  Foie,  par  F.  Genevoix,  Paris,  1876  ;  Des  Rapports  de  V  Urie 
uvec  U  Foie,  par  A.  Martin,  Paris,  1877;  Sur  P  Uree  et  ces  Variations  dans  la  Cirrhose, 
Thfese  de  Paris,  Audiguier;  Contribution  d  P Etude  du  R6le  du  Foie  dans  la  Product,  de 
r  Uree,  Reufflet. 
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The  course  of  any  case  of  cirrhosis  is  much  influenced  by  the  amount 
of  damage  to  the  hepatic  cells  and  by  the  extent  of  the  compensatory 
changes  in  the  circulation.  Ulcers  of  the  stomach  or  intestine,  opening 
vessels,  or  hemorrhages  from  the  mucous  membranes  may  have  a  pro- 
nounced effect  on  the  progress  of  any  case.  A  fatal  result  was  deter- 
mined in  a  case  under  the  writer's  charge  by  hemorrhage  from  ulcers 
near  the  pylorus,  which  were  caused  by  thromboses  of  the  stomach  veins 
at  that  point.  Occasionally,  the  occurrence  of  thrombosis  of  the  portal 
vein  adds  an  embarrassing  and  dangerous  complication.  The  liver, 
besides  the  change  due  to  cirrhosis,  may  be  affected  by  amyloid  or  fatty 
degeneration,  or  by  both  combined.  It  should  not  be  forgotten  that 
more  or  less  fatty  change  takes  place  in  the  hepatic  cells  undergoing 
atrophy,  whence  the  appearance  called  cirrhosis.  Sclerosis  may  be  a 
general  condition  in  which  several  organs  participate,  the  kidneys  notably. 
These  organs  are  changed  by  a  hyperplasia  of  the  connective  tissue,  and 
especially  by  fatty  degeneration  of  the  epithelium.  In  the  brain  the 
sclerosis  consists  in  chronic  pachymeningitis,  adhesions  of  the  dura,  etc., 
and  with  these  connective-tissue  changes  are  often  associated  extravasa- 
tions of  blood.  These  lesions  are  probably  due  to  chronic  alcoholism 
rather  than  to  the  cirrhosis — are  simultaneous  lesions,  instead  of  con- 
secutive. 

The  duration  of  cirrhosis  must  necessarily  depend  largely  on  the 
occurrence  of  the  complications  above  mentioned  and  on  the  appearance 
of  intercurrent  diseases.  The  most  usual  intercurrent  maladies  are  peri- 
tonitis, pleuritis,  and  other  serous  inflammations.  An  attack  of  cerebral 
(meningeal)  hemorrhage  may  occur.  Failure  of  the  heart  may  be  due  to 
fatty  degeneration  of  its  muscular  tissue.  Stupor,  coma,  and  insensibility 
may  come  on  toward  the  close  in  consequence  of  the  retention  of  excre- 
mentitious  matters.  By  Flint,  Jr.,  these  cerebral  symptoms  were  referred 
to  the  retained  cholesterin,  and  hence  he  designated  this  state  cholester- 
semia.  Numerous  ex])erimentalists  (Pag^s,^  Chomjakow,^  Yon  Krusen- 
stern,^  Koloman  Miiller^)  have  studied  this  question,  and  only  Miiller 
has  been  able  to  confirm  Flint's  theory.  The  condition  is  more  suitably 
designated  cholsemia,  which  signifies  blood-poisoning  from  the  excremen- 
titious  biliary  matters  retained  in  the  system. 

Any  fully-developed  case  of  cirrhosis  can  only  terminate  in  one  way, 
for  we  possess  no  means  of  restoring  the  hepatic  cells  when  once  destroyed. 
At  the  outset  of  the  disease,  before  any  serious  changes  have  taken  place, 
it  is  probable  it  may  be  arrested.  Proceeding  to  its  natural  termination 
without  complications  or  intercurrent  affections,  death  finally  occurs  from 
exhaustion.  The  emaciation  becomes  extreme,  the  stomach  gets  to  be 
excessively  irritable,  and  an  exhausting  diarrhoea  consumes  the  last 
remains  of  strength.  Then  an  oedema  of  the  lungs  or  failure  of  the 
heart  or  a  deep  coma  ends  the  scene. 

Diagnosis. — Cirrhosis  in  its  first  stage  is  to  be  distinguished  from 
diseases  which  cause  enlargement  of  the  liver,  and  in  its  second  or  con- 
tracting stage  from  diseases  that  induce  contraction  of  the  organ.  The 
history  of  alcoholic  excess  is  an  important  means  of  differentiating  this 

^  Quoted  by  Legg,  p.  233.  "^  Quoted  by  Krusenstem. 

*  Vir chow's  Archiv,  Band  Ixv.  p.  412. 

*Arch.iv/ur  experimentelle  Palhologie  und  Phminakologie,  Band  i.  p.  213. 
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from  other  affections.  The  enlargement  belonging  to  alcoholism  is  dis- 
tinguished from  that  due  to  amyloid  disease  by  the  permanent  character 
of  the  latter  and  by  its  history  of  chronic  suppuration,  in  addition  to,  it 
may  be,  alcoholic  excess ;  from  cancer,  by  the  character  of  the  enlarge- 
ment, by  its  permanence,  by  the  secondary  deposits  in  the  mesentery  and 
elsewhere,  by  the  severe  and  persistent  pain  ;  from  hydatids  or  echino- 
cocci  cysts  by  the  pauiless  enlargement  of  the  latter,  by  the  absence, 
usually,  of  any  interference  with  the  hepatic  functions,  by  the  purring 
thrill,  and  by  the  presence  of  the  characteristic  booklets  in  the  fluid 
withdrawn.  From  the  maladies  characterized  by  the  contraction  of  the 
organ  it  is  distinguished  by  the  rapidity  with  which  the  case  is  developed 
in  acute  yellow  atrophy,  and  by  the  profound  constitutional  disturbance 
characteristic  of  this  form  of  contraction.  When  the  liver  is  lessened  in 
size  in  consequence  of  the  compression  exercised  by  the  contracting  exu- 
dation of  a  local  peritonitis,  there  is  a  history  of  pain  and  soreness  of  the 
right  hypochondrium,  followed  by  the  symptoms  of  contraction — a  very 
different  history  from  that  of  cirrhosis,  in  which  the  local  attacks  of  pain 
and  distress  succeed  to  or  accompany  the  symptoms  of  contraction. 
Occlusion  of  the  gall-ducts  by  a  calculus  may  set  up  a  slow  atrophy 
having  some  points  of  resemblance  to  cirrhosis;  but  in  this  malady 
attacks  of  hepatic  colic  precede  the  signs  of  obstruction,  the  jaundice, 
and  gray  evacuations,  and  the  evidences  of  contraction  succeed  to  these 
very  characteristic  symptoms;  whereas  in  cirrhosis  paroxysms  of  pain 
followed  by  jaundice  are  not  known.  Occlusion  of  the  portal  vein  may 
also  be  followed  by  atrophy,  but  this  is  usually  due  to  some  other  affec- 
tion of  the  abdominal  organs,  and  the  change  in  the  condition  of  the 
liver  occurs  very  promptly,  there  being  neither  the  history  nor  the  course 
of  symptoms  belonging  to  cirrhosis. 

Treatmext. — As  the  abuse  of  alcoholic  liquors — even  their  habitual 
use  in  moderation — is  the  chief  pathogenetic  factor,  they  should  be  entirely 
given  up.  Condiments,  coffee  and  tea,  highly-seasoned  animal  foods,  are 
of  less  importance  as  causes,  but  are  sufficiently  injurious  to  require  them 
to  be  discontinued.  The  food  of  such  subjects  should  not  contain  fat, 
because  the  bile  is  necessary  to  its  right  assimilation,  and  should  have 
but  a  small  proportion  relatively  of  starch  and  sugar,  since  these  articles 
readily  ferment  in  the  presence  of  an  excess  of  mucus  and  in  the  absence 
of  the  bile.  The  succulent  vegetables,  as  lettuce,  celery,  spinach,  etc., 
should  be  substituted  for  the  starchy  and  saccharine.  A  diet  largely 
composed  of  skimmed  milk  renders  an  important  service  both  as  a  nutri- 
ent and  a  diuretic  and  depurant.  Lean  meats,  acid  fruits,  and  the  weak 
alkaline  mineral  waters  should  be  the  basis  of  a  proper  system  of  alimen- 
tation. 

As  malarial  intoxication  is  a  cause  now  distinctly  recognized,  patients 
should  be  removed  from  such  influences.  If  this  be  impracticable,  the 
effects  of  the  poison  should,  as  far  as  possible,  be  removed,  especially  the 
glandular  complications.  To  this  end,  such  remedies  should  be  employed 
as  will  affect  the  overgrowth  of  the  connective  tissue,  as  the  compound 
solution  of  iodine,  the  bichloride  of  mercury,  and  the  chloride  of  gold 
(or  gold  and  sodium).  Quinine  will  be  necessary,  according  to  circum- 
stances. 

Do  we  possess  any  means  to  check  the  overgrowth  of  connective  tissue 
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in  cases  of  sclerosis  ?  The  writer  believes  that  those  remedies  have  this 
power  to  a  less  or  greater  extent  which  are  separated  by  the  liver  from 
the  blood.  These  are  chiefly  the  salts  of  gold,  silver,  copper,  arsenic,  and 
mercury  (chloride),  and  phosphorus.  The  most  useful  of  these  are  the  chlo- 
ride of  gold  and  sodium  and  the  chloride  of  mercury,  and  some  phosphates. 
The  writer  has  had,  he  thinks,  curative  results  in  the  commencement  of  the 
disease  from  the  chloride  of  gold  and  sodium  and  the  phosphate  of  sodium, 
German  practitioners  believe  that  the  chloride  of  ammonium  is  a  power- 
ful alterant  and  deobstruent,  and  j^rescribe  it  in  this  affection  to  stop  the 
overgrowth  of  connective  tissue.  That  it  does  have  this  effect  can  hardly 
be  disputed,  but  the  daily  quantity  necessary  is  large,  the  taste  very  dis- 
agreeable, and  the  stomachal  effect  that  of  an  irritant.  Hence  it  is  by  no 
means  so  effective  as  tlie  chlorides  above  mentioned.  The  chloride  of  gold 
and  sodium  {-^  grain)  can  be  given  at  the  same  time  with  chloride  of  mer- 
cury (2^^  grain)  if  it  is  desirable  to  combine  their  effects.  The  writer  has 
seen  what  appeared  to  be  cases  of  cirrhosis  in  the  first  stage  yield  to  the 
persistent  administration  of  phosphate  of  sodium — 3j  ter  in  die — and  the 
chloride  of  gold  and  sodium. 

When  contraction  of  the  liver  has  ensued,  and  hemorrhages,  effusion 
into  the  cavity  of  the  peritoneum,  and  a  high  degree  of  gastro-intestinal 
catarrh  have  occurred,  the  relief  of  the  secondary  symptoms  takes  the  first 
place  in  importance.  There  are  but  three  modes  by  which  an  effusion 
into  the  abdomen  can  be  removed  :  by  the  skin,  by  the  kidneys,  by  the 
intestinal  canal.  Each  of  these  may  be  employed  in  turn.  By  the  skin 
warm  baths,  vapor  baths,  digitalis  stupes,  and  especially  the  subcutaneous 
injection  of  pilocarpin,  may  be  employed.  These  alone  may  be  sufficient 
in  some  cases — rather  rarely,  however.  They  may  all  be  used  simulta- 
neously or  in  turn  to  effect  the  purpose.  A  digitalis  stupe  may  be  made 
to  have  the  effect  of  a  vapor  bath  :  a  large  one  is  placed  on  the  abdomen 
and  the  body  is  covered  with  blankets,  which  results  in  the  production 
of  abundant  sweating.  The  vapor  bath  is  applied  in  the  ordinary  way, 
so  that  no  explanation  is  needed.  If  there  be  no  contraindication  in  the 
state  of  the  heart,  pilocarpin  salts  can  be  injected  in  sufficient  quantity 
to  induce  active  diaphoresis.  These  measures  proving  inadequate,  an 
attempt  shouM  be  made  to  dispose  of  the  fluid  by  acting  on  the  kidneys 
and  promoting  diuresis.  Amongst  the  diuretics  in  ascites,  Wilks  places 
the  resin  of  copaiba  first.  The  dose  ranges  from  two  to  five  grains,  and 
it  may  be  given  in  combination  with  gold  or  mercury  chloride.  When 
this  remedy  increases  the  flow  of  urine,  it  does  good,  but  if  the  quantity 
of  urine  remains  unchanged,  it  does  no  good,  and  should  be  discontinued. 

As  the  effusion  of  fluid  is  due  to  the  portal  obstruction,  it  follows  that 
depletion  of  the  terminal  radicles  of  this  system  will  act  most  directly  on 
the  origin  of  the  troubles.  Hydragogue  cathartics  have,  therefore,  an 
important  place  in  the  treatment  of  ascites  of  hepatic  origin.  One  of  the 
most  generally  efficient  of  these  remedies  is  the  compound  jalap  powder, 
for  whilst  it  produces  free  watery  evacuations,  it  also  stimulates  the  kid- 
neys somewhat.  It  is  generally  better  to  give  a  full  dose — one  or  two 
teaspoonfuls — in  the  early  morning,  so  that  the  disturbance  caused  by  it 
will  subside  before  the  time  for  taking  food.  Several  free  watery  evacu- 
ations should  be  produced  by  it.  Sometimes  the  resin  or  extract  of  podo- 
phyllin  is  added  to  the  compound  jalap  powder  to  increase  its  activity. 
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Purgative  combinations  of  colocynth,  gamboge,  and  resin  of  podophylliti 
are  also  occasionally  employed^  but  the  most  efficient  hydragogue  is  elate- 
rium.  The  last-mentioned  may  act  very  efficiently  without  causing  any 
considerable  depression,  but  the  results  obtained  by  it  are  usually  fleeting. 
After  even  a  very  free  discharge  of  fluid  the  effusion  quickly  increases, 
and  further  purgation  is  required.  Tapping  is  a  palliative  expedient 
which  must  sometimes  be  considered.  With  the  present  improved  aspi- 
rator and  the  antiseptic  method  the  fluid  may  be  withdrawn  with  ease 
and  safety.  It  is  not  necessary  in  any  case  to  remove  all  the  fluid — 
merely  that  quantity  which  will  relieve  the  pressure  on  the  diaphragm 
and  on  the  renal  vessels.  The  author  has  seen  general  peritonitis  result 
from  tapping.  As  such  a  complication  will  increase  all  the  difficulties 
of  a  case,  it  is  very  desirable  to  prevent  it  by  careful  application  of  the 
antiseptic  method  and  sealing  of  the  punctured  orifice  to  prevent  the 
entrance  of  germs. 

In  the  protracted  cases  of  cirrhosis  there  ensues,  finally,  a  highly 
catarrhal  state  of  the  mucous  membrane,  the  bowels  become  very  irri- 
table, and  frequent  offensive  and  watery  discharges  occur.  If  under 
these  circumstances  the  abdominal  effusion  increases,  the  remedies  must 
consist  of  diuretics  and  diaphoretics  rather  than  purgatives.  Indeed,  an 
exhaustive  colliquative  diarrhoea  may  require  bismuth,  copper,  and  other 
astringents,  combined  with  opium,  to  prevent  the  patient  passing  into  the 
condition  of  collapse.  Hemorrhage  by  vomiting  or  by  stool  will  demand 
ice,  subsulphate  of  iron,  ipecac,  ergotin  in  the  form  of  subcutaneous  injec- 
tion especially,  and  other  remedies  which  have  been  found  useful  in  gas- 
tric or  intestinal  hemorrhage. 

Topical  remedies  are  not  without  utility  if  used  early.  When  the 
changes  in  the  liver  are  secondary  to  peritonitis  of  the  hepatic  portion, 
the  application  of  leeches  and  cups  renders  an  important  service.  At 
any  time  during  the  course  of  cirrhosis  wet  or  dry  cups  may  be  used 
with  advantage  whenever  local  pain,  tenderness,  and  a  catching  respira- 
tion indicate  the  extension  of  mischief  to  the  peritoneum.  The  tincture 
of  iodine  or  flying  blisters,  or  both  in  turn,  may  be  applied  over  the 
right  hypochondrium  after  cups  and  leeches,  or  at  any  time  when  local 
distress  indicates  the  need  of  counter-irritants.  Probably  the  most  effi- 
cient topical  application  during  the  hypertrophic  stage  of  cirrhosis  is  the 
official  ung.  hydrarg.  iodidi  rubri.  A  piece  the  size  of  a  large  pea  should 
be  thoroughly  rubbed  in  over  the  hepatic  region  daily  until  some  irrita- 
tion of  the  skin  is  produced.  When  this  irritation  has  subsided  the 
applications  should  be  renewed. 


Suppurative  Hepatitis ;  Abscess  of  the  Liver. 

Definition. — Suppurative  hepatitis  is  an  acute  inflammation  of  the 
hepatic  parenchyma,  terminating  in  suppu^-ation.  The  inflammation  may 
be  primary  or  due  to  local  conditions  entirely,  or  it  may  arise  from  mor- 
bid processes  occurring  in  parts  or  organs  in  anatomical  relation  to  the 
liver. 

Causes. — Climate  exercises  an  unquestionable  influence  in  the  pro- 
duction of  hepatic  abscess.     Those  warm  countries  visited  by  dysentery, 
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says  Lombard,^  are  almost  exclusively  affected  by  this  disease.  Hirscli,* 
whilst  recognizing  the  influence  of  climate,  shows  that  the  natives  are  not 
affected  to  the  same  extent  as  are  Europeans.  Both  writers  maintain 
that  hepatic  abscess  does  not  occur  frequently  in  the  corresponding 
parallels  of  latitude  in  the  United  States ;  which  is  true  of  the  Atlantic 
border,  but  is  not  correct  for  the  interior  continent,  the  valley  of  the 
Mississippi,  and  its  tributaries.  In  this  vast  region  the  conditions  for  the 
production  of  hepatitis  exist  abundantly.  The  mean  annual  temperature, 
the  malaria-breeding  soil,  the  social  and  personal  habits  of  the  people 
(males),  combine  to  favor  the  production  of  hepatic  abscess.  As  the  native 
population  and  females  in  tropical  countries  are  not  affected,  there  must 
be  other  influences  to  the  action  of  which  the  high  temperature  con- 
tributes. The  rich  and  highly-seasoned  food  in  which  Europeans  indulge 
and  the  large  consumption  of  alcoholic  drinks  are  doubtless  responsible 
in  a  large  measure  for  the  occurrence  of  this  malady  in  such  excessive 
proportions  amongst  them. 

Sex  has  a  remarkable  influence  in  securing  immunity  against  hepatic 
abscess.  According  to  the  statistics  of  Rouis,^  of  258  cases  of  hepatic 
abscess,  only  8  were  in  women.  He  rightly  enough  attributes  this  exemp- 
tion rather  to  the  difference  in  habits  of  the  two  sexes  than  to  any  merely 
sexual  peculiarity.  In  12  cases  observed  by  the  writer,  only  1  was  in  a 
woman.  In  Waring' s  *  collection  of  300  fatal  cases  of  tropical  dysentery, 
only  9  occurred  in  women.  These  facts  are  most  conclusive  regarding 
the  relatively  greater  frequency  of  the  affection  in  men.  As  might  be 
expected,  the  age  at  which  this  disease  occurs  is  the  period  of  adult  life, 
when  exposure  to  the  conditions  developing  it  is  most  likely  to  happen. 
In  general,  then,  hepatic  abscess  may  be  referred  to  the  period  mentioned 
by  Rouis — from  twelve  to  seventy-five  years  of  age.  In  my  own  cases 
the  youngest  was  eleven  years  and  the  oldest  fifty-four  years  of  age.  It 
is  not  the  broken-down  subject  of  mature  age  or  the  weakling  of  youth 
who  is  attacked  by  hepatic  abscess,  but  the  more  vigorous  and  able-bodied, 
who  have,  because  of  their  strength  and  activity,  been  exposed  to  the 
manifold  conditions  producing  it. 

Rouis  finds  that  a  combination  of  the  lymphatic  and  nervous  tempera- 
ments seems  most  favorable  to  the  production  of  this  malady.  It  is  cer- 
tain that  those  who  have  the  bodily  conditions  influential  in  the  formation 
of  gall-stones  are  not  unfrequently  attacked  by  abscess.  The  passage  of 
the  calculi  may  induce  a  local  peritonitis  of  considerable  severity ;  their 
arrest  in  the  duct,  with  the  result  of  ulcerating  through,  producing  peri- 
tonitis and  adhesions,  are  conditions  eventuating  in  the  formation  of  an 
abscess  always  large  and  sometimes  of  enormous  size.  .  Under  such  cir- 
cumstances the  element  of  temperament  has  a  secondary  place  in  the 
aggregate  of  causes. 

Not  very  often  hepatic  abscess  results  from  external  blows,  contusions, 
and  from  penetrating  wounds.  The  liver  is  so  placed  as  to  glide  aside 
when  a  blow  is  inflicted  on  the  right  hypochondrium,  and  thus  escapes 

^  Traite  de  Cliviatologie  medicate,  tome  iv.  p.  886. 

*  Handbuch  der  historisch-geographischen  Pathologie,  Band  ii.  p.  300. 

'  Recherches  sur  les  Suppurations  endemiques  du  Foie  d'aprea  des  Observations  recueilles  dana 
le  Nord  de  VAJrique,  par  J.  L.  Rouis,  Paris,  1860,  p.  189. 

*^n  Inquiry  into  the  Statistics  and  Pathology  of  Some  Points  connected  with  Abscess  of  the 
hiver,  bj>  Ed.  John  Waring,  Resident  Surgeon  of  Travancore,  1854,  p.  iii. 
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direct  compression.  An  injury  which  elsewhere  would  have  but  little 
effect  may  excite  suppurative  inflammation  in  the  tropical — or,  as  it  may- 
be entitled,  the  hepatic — abscess  zone.  Climatic  conditions,  or  the  changed 
habits  of  Europeans  in  tropical  and  subtropicxil  regions,  exert  a  distinct 
influence  in  traumatic  cases. 

The  most  important  causes  of  hepatic  abscess  exist  in  the  state  of  the 
portal  vein,  hepatic  artery,  and  the  hepatic  veins.  In  the  valley  of  the 
Mississippi  and  its  tributaries,  where  abscess  of  the  liver  is  a  compara- 
tively common  disease,  it  has  been  found  that  in  a  large  proportion  of  the 
cases  the  initial  stage  is  an  affection  of  the  rectum — a  form  of  dysentery 
properly  entitled  proctitis.  So  far  as  this  vast  region  is  concerned,  the 
intestinal  disease  which  precedes  abscess  of  the  liver,  and  stands  in  a 
causative  relation  to  it,  is  an  affection  of  the  mucous  membrane  from 
which  the  inferior  hemorrhoidal  veins  arise.  This  disease,  although  hav- 
ing a  dysenteric  form,  is  not  ordinary  dysentery.  The  onset  of  the  dis- 
ease and  its  symptomatic  expression  are  those  of  a  mild  affection  of  the 
mucous  membrane  of  the  rectum — so  insignificant  in  some  cases  as  to  be 
recalled  with  difficulty.  In  tropical  countries  abscess  of  the  liver  may 
be  associated  with  dysenteric  ulcerations.  This  relation  has  been  fre- 
quently observed,  but  is  far  from  constant.  In  Waring^s  ^  cases,  which 
occurred  in  India,  31  p^'  cent,  of  the  fatal  cases  of  hepatic  abscess  arose 
during  the  course  of  acute  or  chronic  dysentery.  De  Castro  of  Alexan- 
dria^ finds  that  dysentery  is  the  most  frequent  cause  of  abscess  in  that 
region,  especially  in  the  Greek  hospital.  Murchison^  considers  tropical 
abscess  of  the  liver  as  secondary  to  dysentery  in  a  considerable  proportion 
of  the  cases,  but  by  no  means  in  all.  In  non-tropical  countries  abscess 
of  the  liver  is  found  to  succeed  to  ulcerations  of  the  stomach,  the  intes- 
tines, the  bile-ducts,  etc.  In  the  case  of  ulceration  of  any  part  of  the 
mucous  membrane  from  which  the  portal  vein  receives  branches  a  mor- 
bific material  may  be  conveyed  to  the  liver.  This  morbific  material  may 
be  some  unknown  septic  principle  the  presence  of  which  in  the  liver  will 
excite  suppurative  inflammation ;  it  may  consist  of  an  embolus  having 
septic  power  or  a  merely  mechanical  irritant ;  it  may  be  micrococci  or 
some  other  living  organisms,  which,  arrested  in  the  portal  radicles,  set  up 
inflammatory  foci,  etc.  There  are  many  examples  of  he])atic  abscess  con- 
nected with  dysenteric  ulcerations  of  the  intestine  in  which  no  embolus 
can  be  found.  Admitting  the  presence  of  the  embolus  originally,  its  dis- 
appearance is  readily  understood  by  reference  to  the  ciianges  induced  by 
suppuration.  Excepting  these  cases  there  must  be  many  in  which  no 
embolus  can  be  found,  because  none  existed ;  an  unknown  septic  sub- 
stance has  excite(l  the  suppurative  inflammation.  Emboli  may  be  lodged 
in  the  liver  from  thrombi  formed  in  the  peripheral  distribution  of  the  por- 
tal vein,  or  from  distant  parts  of  the  systemic  circulation,  as  in  bone  dis- 
eases. There  has  been  no  satisfactory  explanation  of  the  manner  in 
which  such  emboli  pass  the  pulmonary  ca})illaries  to  be  lodged  in  the 
liver.  At  one  time  there  was  supposed  to  be  a  special  relation  between 
injuries  of  the  bones  of  the  head  and  hepatic  abscess,  but  it  is  now  known 

'  On  Abscess  of  the  Liver,  supra. 

'  Des  Abc^  du  Foie  des  Pays  chauds,  el  de  leur  Traltement  ehirurgical,  par  le  Dr.  S.  V. 
Castro  (d'Alexandrie  d'Egypte). 
•  Clinical  Lectures,  loc.  cit.,  p.  178. 
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that  these  cases  are  not  more  Dumerous  than  those  due  to  osteo-myelitis  in 
any  situation.  Abscesses  in  the  lungs  are  greatly  more  frequent  than  in 
the  liver  in  cases  of  this  kind.  According  to  Waldeyer./  whilst  in  two- 
thirds  of  the  cases  of  death  from  surgical  diseases  and  injuries  there  were 
abscesses  in  the  lungs,  in  only  6  per  cent,  were  there  abscesses  of  the 
liver.  It  is  evident  that  the  emboli  entering  the  systemic  circulation  are 
usually  arrested  in  the  pulmonary  capillaries.  Klebs  maintains  that  such 
emboli  consist  of  parasitic  organisms. 

Dilatation  and  ulceration  of  the  bile-ducts  were  the  principal  causes  of 
hepatic  abscess,  as  ascertained  by  Von  Baerensprung,  in  the  Berlin  Path- 
ological Institute.  Duodenal  catarrh  involving  the  orifice  of  the  com- 
mon duct,  catarrh  of  the  biliary  passages  leading  to  obstruction,  and 
plugging  with  a  gall-stone  have  resulted  in  abscess,  the  initial  lesion 
being  probably  rupture  of  one  or  more  of  the  finer  tubes  or  inflamma- 
tion leading  to  suppuration.^ 

Finally,  a  considerable  proportion  of  cases  of  hepatic  abscess  arise 
under  unknown  conditions.  In  such  cases,  however,  it  is  usually  found 
that  there  has  been  more  or  less  indulgence  in  alcoholic  drinks,  or  the 
liver  has  been  taxed  by  excesses  in  the  use  of  rich  foods  and  condiments, 
or  exposure  to  extreme  degrees  of  temperature  has  occurred.  In  the 
interior  valley  of  this  continent,  where  hepatic  abscess  is  comparatively 
common,  the  causes  are  to  be  found  in  malarial  influences,  in  alcoholic 
indulgence,  in  dysenteric  attacks  the  product  of  climatic  variations  and 
improper  alimentation,  and  in  the  formation  and  arrest  in  transitu  of 
hepatic  calculi  also  the  result  of  long-continued  gastro-duodenal  and 
biliary  catarrh. 

Pathological  Anatomy. — Great  difierences  of  opinion  have  been 
expressed  as  to  the  initial  lesions  in  hepatic  abscess.  It  is  probable, 
however,  that  these  differences  are  due  to  the  character  of  the  abscess. 
Some  have  their  origin  in  the  hepatic  cells,  others  in  the  connective 
tissue,  and  others  still  in  the  vessels.  There  may  be  a  number  of  points 
at  which  the  suppurative  process  begins,  or  it  may  be  limited  to  one. 
Virchow^  describes  the  initial  lesion  as  beginning  in  the  cells,  which 
first  become  coarsely  granular,  then  opaqu(i,  and  finally  soften,  and  pus 
appears.  Klebs,  who  maintains  the  constant  agency  of  septic  micro- 
cocci, aflirms  that  the  changes  in  the  cells  are  due  to  compression  exerted 
by  the  mass  of  these  organisms  distending  tlie  neighboring  vessels,  and 
then  suppuration  begins  on  the  portal  side  of  the  lobules.  Liebermeister 
originally  held  that  the  initial  lesion  is  in  the  connective  tissue ;  and  this 
view  is  also  supported  by  Kdster,  who  brings  to  bear  experimental  data. 
In  the  walls  of  the  vessels  of  the  connective  tissue  and  about  them, 
between  the  hepatic  cells,  great  numbers  of  lymphoid  cells  accumulate. 
The  intercellular  spaces  are  also  distended  with  plasma  and  round  cells, 
and  in  the  vicinity  of  the  central  vein  the  swollen  hepatic  cells  are  pressed 
together ;  soon  pus-corpuscles  appear,  and  the  proper  anatomical  elements 
are  broken  up  into  a  diffluent  mass  composed  of  fat-granules,  pus-corpus- 
cles, and  disintegrating  hepatic  cells. 

When  suppurative  hepatitis  arises  from  an  embolus,  or  emboli,  the 

^  Virchovfs  Archiv  fur  path.  Anat.,  etc.,  Band  xl.  pp.  380,  408. 

'  Grainger  Stewart,  The  Edinburgh  Medical  Journal,  January,  1873. 

'  Archiv  fiir  path.  Anat.,  etc.,  Band  iv.  p.  314. 
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first  step  is  the  change  in  the  appearance  of  the  acini,  which  are  enlarged 
and  grow  softer  by  disintegration  of  their  /^jells ;  then  at  the  centre  a  yel- 
lowish spot  appears,  and  is  made  up  of  the  detritus,  granules  of  fat,  and 
pus.  Surrounding  such  softening  portions  of  the  hepatic  tissue  is  a  zone 
of  congestion.  When  the  morbid  processes  are  excited  by  emboli,  there 
will  be  as  many  centres  of  pus-formation  as  there  are  particles  distrib- 
uted by  the  vessels — from  two  or  three  to  fifty  or  more.  They  may  be 
uniformly  distributed  through  the  organ  or  be  collected  in  one  part. 
Emboli  conveyed  by  the  portal  vein  will  be  arranged  with  a  certain 
regularity  and  through  the  substance  of  the  liver,  whilst  those  coming 
from  some  part  of  the  systemic  circulation  tend  to  form  at  the  periphery 
under  the  capsule.  Small  abscesses  in  close  proximity  unite  ultimately 
by  the  softening  and  disintegration  of  the  intervening  tissue. 

In  the  so-called  tropical  abscess,  which  is  the  variety  so  frequently 
met  with  in  the  interior  of  this  country,  the  mode  of  development  is 
different  from  the  embolic,  above  described.  Owing  to  the  deposit  of 
some  morbific  matter  whose  nature  is  now  unknown,  the  vessels  dilate 
and  hypersemia  of  the  part  to  become  the  seat  of  suppuration  ensues. 
The  cells  become  cloudy,  granular,  and  opaque  from  the  deposit  of  an 
albuminous  matter  in  them.  Within  the  area  of  congestion  a  yellowish 
spot  soon  appears,  surrounded  by  a  translucent,  pale-gray  ring,  and  here 
suppuration  begins;  the  neighboring  cells  disintegrate  and  a  purulent 
collection  is  formed,  which  enlarges  by  the  destruction  in  succession  of 
the  adjacent  portions  of  hepatic  tissue.  Whilst  this  process  is  going  on 
there  is  a  border  of  deep  congestion  about  the  abscess,  fading  off  grad- 
ually into  the  normal  tint  of  the  hepatic  parenchyma ;  the  walls  of  the 
abscess  are  rough  and  irregular  from  projections  of  tissue  just  beginning 
to  disintegrate,  and  the  pus  burrows  in  various  directions  more  or  less 
deeply  into  the  softening  parts.  The  size  to  which  such  purulent  collec- 
tions attain  is  largely  determined  by  the  condition  of  the  liver  as  a  whole. 
If  the  organ  attacked  is  healthy  otherwise  and  the  general  health  is  not 
deteriorated,  the  area  of  the  abscess  may  be  limited  by  a  well-defined 
membrane  and  continue  inactive  for  a  long  time.  This  limiting  mem- 
brane is  of  inflammatory  origin,  developed  from  the  connective  tissue, 
and  varies  in  thickness  from  a  mere  line  to  several.  It  was  formerly 
called  a  pyogenic  membrane,  because  the  pus  discharged  was  supposed  to 
be  formed  by  it.  When  such  a  limiting  inflammation  cannot  take  place, 
the  abscess  continually  enlarges  by  the  softening  and  destruction  of  the 
adjacent  hepatic  tissue,  and  may  finally  attain  to  enormous  proportions. 
The  embolic  abscesses  vary  in  size  from  that  of  a  pea  to  that  of  an 
orange.  The  so-called  tropical  abscesses  are  usually  single — in  three- 
fourths  of  the  cases,  according  to  Rouis;^  in  62.1  per  cent.,  according  to 
Waring.^  Of  the  fatal  cases  collected  by  the  latter  author,  285  in  num- 
ber, a  single  abscess  existed  in  177,  and  multiple  abscesses  in  108.  In  11 
per  cent,  there  were  two  abscesses;  in  3.6  per  cent.,  three ;  and  in  5.6  per 
cent,  there  were  four  abscesses.  As  regards  the  part  of  the  liver  in  which 
abscess  occurs,  the  statistics  show  a  great  preponderance  in  favor  of  the 
right  lobe.     In  Wariug^s  collection  of  300  cases  the  right  lobe  was  the 

^  JRecherches  sur  les  Suppuratiovs  endemiqnes  du  Foie,  he.  cit.,  p.  146. 
'  An  Inquiry  into  the  Statistics  and  Pathology,  etc,  connected  with  Abscess  of  the  Liver,  loc^ 
3tt.,  p.  125. 
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seat  of  the  abscess  in  163,  or  67.3  per  cent. ;  the  left  lobe  was  affected 
in  16,  or  ^.Q  per  cent.;  and  both  lobes  in  35,  or  14.4  per  cent.  The 
preponderance  of  cases  affecting  the  right  lobe  is  the  more  striking  when 
it  is  understood  that,  other  parts  being  invaded,  the  right  is  included 
with  them  in  the  morbid  process.  In  my  own  cases  the  right  lobe  was 
the  seat  of  the  abscess  in  70  per  cent. 

The  contents  of  the  abscesses  are  affected  in  character  by  the  form  of 
the  disease,  whether  embolic  or  tropical,  by  its  rate  of  development,  by 
the  condition  of  the  hepatic  parenchyma,  by  the  formation  of  a  limiting 
membrane,  etc.  In  the  more  chronic  cases,  surrounded  by  a  dense  mem- 
brane, the  pus  is  usually  laudable  or  dry  and  cheesy;  in  the  acute 
embolic  cases  the  pus  is  dark  brown,  ichorous  or  grumous,  and  contains 
a  good  deal  of  detritus  of  the  hepatic  parenchyma ;  and  in  the  tropical 
cases  it  is  of  a  sanguinolent,  dark  color,  or  more  frequently  of  a  grayish 
purulent  fluid ;  and  in  the  acute  forms  contains  much  broken-down  tissue, 
whilst  in  the  chronic  cases,  in  direct  ratio  to  their  duration,  the  pus 
approaches  the  laudable  character.  The  source  of  an  abscess  discharging 
from  the  neighborhood  of  the  liver  may  be  ascertained  by  a  microscopi- 
cal examination  and  the  discovery  of  the  hepatic  elements  (the  cells)  in 
the  fluid.     Bile  may  also  be  present  in  the  pus. 

The  abscesses  not  confined  by  a  limiting  membrane  constantly  enlarge 
by  the  softening  and  disintegration  of  the  adjacent  liver  substance,  and 
those  enclosed  or  encysted  after  a  period  of  quiescence  of  variable  dura- 
tion begin  active  efforts  to  establish  communication  outwardly.  The 
point  to  which  a  purulent  collection  in  the  liver  tends  becomes  an  import- 
ant element  in  diagnosis  and  in  treatment.  As  the  abscess  approaches 
the  surface  of  the  liver  the  capsule  inflames,  and  if  adhesions  are  not 
formed  more  or  less  sloughing  occurs,  and  the  contents  are  discharged 
into  the  abdominal  cavity.  Adhesions  may  form  to  the  parietes,  an 
external  swelling  appear,  and  after  a  time  discharge  take  place  in  the 
right  hypochondrium  at  some  point.  Pus  may  escape  at  the  umbilicus, 
in  the  right  inguinal  region,  posteriorly  at  the  sacro-iliac  junction,  and 
in  other  situations.  Adhesions  may  form  to  the  stomach,  duodenum,  the 
ascending  vena  cava,  to  the  diaphragm  opening  the  thoracic  cavity,  the 
pericardium,  or  the  mediastinum;  and  the  accumulated  pus  may  thus 
find  a  vent.  According  to  Waring,^  the  termination  of  hepatic  abscess 
is  as  follows  :  Of  300  cases,  169,  or  56.3  per  cent.,  remained  intact — that 
is,  had  not  advanced  beyond  the  liver ;  48  were  evacuated  by  operation^ 
or  16  per  cent.;  14,  or  4.6  per  cent.,  entered  the  thoracic  cavity  ;  28,  or 
9.3  per  cent.,  opened  into  the  right  lung ;  15,  or  5  per  cent.,  entered  the 
abdominal  cavity  ;  7,  or  2.3  per  cent.,  opened  into  the  colon ;  1  entered 
the  stomach  ;  3  entered  the  hepatic  vein  near  the  vena  cava ;  1  communi- 
cated with  the  hepatic  ducts,  2  with  the  right  kidney,  etc.  The  termina- 
tion of  162  fatal  cases,  according  to  Rouis,^  was  as  follows:  125  proved 
fatal  in  consequence  of  the  extent  of  the  abscess  or  of  the  severity  of  the 
accompanying  dysentery ;  3  terminated  by  gangrene  of  the  walls  of  the 
abscess;  3  by  peritonitis;  12  by  opening  of  the  abscess;  2  by  rupture 
of  adhesions;  11  by  opening  of  the  abscess  into  the  pleura;  2  by  inter- 
current and  3  by  secondary  pneumonia.     Notwithstanding  the  differences 

*  An  Inquiry  into  the  Statistics  and  Pathology,  etc.  of  Abscess  in  the  Liver,  he,  cit. 
'  Mecherches  sur  les  Suppurations  endemiques,  etc.,  p.  149. 
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in  the  mode  of  expressing  the  conditions,  the  general  results  are  the 
same. 

An  abscess  of  the  liver  having  discharged  in  a  favorable  way,  healing 
may  take  place.  There  may  be  such  an  extent  of  injury — the  whole 
secreting  structure  of  the  liver  being  destroyed — that  repair  is  beyond 
the  power  of  the  organism.  The  best  results  are  attained  when  discharge 
occurs  by  the  most  direct  route  externally ;  the  next,  by  way  of  the  right 
lung ;  the  third,  by  the  stomach  or  intestine.  Repair  cannot  be  hoped 
for  when  a  large  part  of  the  normal  hepatic  structure  is  destroyed. 
When  the  pus  escapes  the  walls  of  the  abscess  approximate,  and  union 
takes  place  by  connective  tissue,  leaving  a  radiated  or  a  merely  linear 
cicatrix  to  mark  the  site  of  the  purulent  collection.  So  perfectly  does 
repair  take  place  in  suitable  subjects  that  no  trace  of  the  lesion  may 
remain. 

T^iose  portions  of  the  liver  outside  the  borders  of  the  abscess,  and 
beyond  the  vascular  derangements  produced  by  it,  may  be  entirely 
healthy.  In  the  cases  terminating  in  recovery  the  portion  of  the 
liver  unaffected  by  abscess  continues  to  functionate  normally.  Mon.' 
or  less  of  the  liver  may  be  destroyed ;  hence  it  follows  that  recovery 
may  be  partial.  According  to  the  damage  done  to  the  proper  secret- 
ing structure  of  the  organ  will  the  recovery  be  partial,  limited,  or  com- 
plete. 

Symptoms. — The  existence  of  an  abscess  of  the  liver  is  determined 
by  systemic  or  general  and  by  local  symptoms,  and  they  may  be  acute  or 
chronic. 

Systemic. — In  acute  cases  the  beginning  of  mischief  may  be  announced 
by  a  rigor,  but  more  frequently  this  indicates  the  onset  of  suppuration, 
and  is  one  of  the  phenomena  of  the  chronic  form.  As  the  disease  occurs 
in  this  country,  a  chill  takes  place  suddenly  in  a  case  which  presents  the 
usual  symptoms  of  proctitis  (dysentery)  during  the  course  of  this  affec- 
tion or  soon  after  its  apparent  cure ;  then  a  febrile  movement  occurs,  and 
subsequently  an  irregular  intermittent,  the  rise  of  temperature  being  pre- 
ceded by  rigors  or  mere  transient  chilliness.  With  these  febrile  symp- 
toms there  may  be  associated  uneasiness  in  the  right  hypochondrium, 
acute  pain,  or  a  feeling  of  weight  and  pressure,  with  jaundice,  etc.  The 
fever  is  septicsemic,  intermittent,  or  remittent  if  it  have  any  special  type. 
In  the  septicaemic  form  the  rigors  are  severe,  occur  irregularly,  some- 
times daily,  sometimes  twice  a  day,  and  at  intervals  of  two  or  three  days 
or  longer ;  the  fever  rises  to  a  high  point — 104°,  105°,  or  higher — and 
the  sweats  are  profuse.  In  the  intermittent  form  the  fever  usually  has 
the  quotidian  type;  some  slight  chilliness  is  experienced  in  the  early 
morning  as  a  rule,  and  the  exacerbation  occurs  in  the  afternoon  and 
evening,  the  sweating  being  slight  toward  the  morning.  More  frequently, 
in  the  writer^s  observation,  the  type  of  fever  has  been  remittent,  with 
periodical,  but  not  regularly  so,  exacerbations.  In  such  cases  the  morn- 
ing temperature  has  been  at  99°  or  100°,  and  the  evening  102°  or  103°. 
Such  a  range  of  temperature  may  be  present  dui-ing  three  or  four  weeks 
or  even  longer,  the  abscess  gradually  making  its  way  outwardly.  Con- 
clusions may  be  drawn  from  the  behavior  of  the  febrile  movement  as  to  the 
character  of  the  local  affection,  with  the  limitations  imposed  by  the  neces- 
sary uncertainty  of  the  data.     If  the  chills  are  decided  rigors,  the  fever 
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high,  aod  the  sweats  profuse,  either  pyaemic  abscesses  or  large  tropica] 
abscesses  implicating  neighboring  organs  exist.  The  simple  intermittent, 
especially  the  remittent,  form  of  fever  suggests  abscesses  of  medium  size 
making  their  way  outwardly,  with  only  partial  injury  to  the  parts  trav- 
ersed. In  a  certain  portion  of  the  cases  the  type  of  fever  changes  when 
a  large  accumulation  of  pus  takes  place ;  after  several  weeks  of  a  mild 
remittent  the  fever  becomes  irregularly  intermittent  with  rigors,  strong 
exacerbations,  and  profuse  sweats.  In  protracted  cases  the  fever  assumes 
the  typhoid  aspect ;  there  is  profound  adynamia,  dry  tongue,  sordes,  diar- 
rhoea, and  the  usual  symptoms  of  this  state.  When  the  secreting  struc- 
ture of  the  liver  is  destroyed  to  a  large  extent,  the  condition  of  acholia  is 
superadded  to  the  typhoid  state. 

The  pulse  is  irritable  and  quick  from  the  beginning  of  the  symptoms. 
In  a  few  instances  a  slow  pulse,  such  as  occurs  in  jaundice,  has  been 
observed,  but  generally  the  number  of  cardiac  contractions  is  in  a  direct 
ratio  with  the  body  temperature.  When  typhoid  symptoms  supervene  in 
advanced  cases  the  pulse  becomes  weak  and  dicrotic. 

Not  every  case  presents  the  symptom  sweating.  The  chronic  cases  with 
mild  remittent  fever  have  little  more  than  slight  moisture  of  the  surface, 
whilst  the  acute  and  pyaemic  cases  are  characterized  by  profuse  sweats. 
If  to  an  irregular  febrile  movement,  preceded  by  chills  and  followed  by 
sweats,  there  is  added  the  tendency  to  sweat  on  all  occasions — on  slight 
exertion,  on  sleeping,  under  any  excitement — suppuration  may  be  sus- 
pected. 

General  malaise,  a  sense  of  fatigue  and  exhaustion,  and  progressive 
decline  in  flesh  and  strength  occur.  It  is  remarkable,  however,  how 
some  obese  subjects  preserve  their  roundness  and  apparent  fulness  of 
nabit.  Usually,  however,  emaciation  advances  pari  passu  with  the  prog- 
ress of  the  suppuration.  The  more  acute  the  symptoms,  the  more  rapid 
the  wasting.  When  an  encysted  abscess  develops  in  the  course  of  a 
chronic  dysentery,  there  may  be  no  appreciable  change  in  the  condition 
of  the  patient  properly  attributable  to  the  additional  lesion.  The  loss  of 
appetite,  the  frequent  vomiting,  and  often  the  dysenteric  troubles,  con- 
tribute materially  to  the  exhaustion  and  the  wasting  of  the  tissues.  The 
stomachal  derangements  may  be  present  with  the  initial  symptoms,  but 
they  are  usually  more  pronounced  when  the  abscess  attains  to  consider- 
able size. 

A  peculiar  tint  of  the  skin,  especially  of  the  face,  is  observed  in  those 
cases  without  jaundice.  There  is  an  earthy  or  sallow  hue,  which  to  the 
practised  eye  signifies  suppuration.  Jaundice  is  present  in  a  less  propor- 
tion of  cases.  In  13  of  Waring's  cases  the  skin  is  said  to  be  sallow. 
In  Rouis's  collection  icterus  was  present  in  17  per  cent.,  or  26  times 
in  1 55  patients.  According  to  Waring,  jaundice  is  rarely  present.  In 
the  12  cases  in  my  own  hands  actual  jaundice  was  not  present  in  one,  but 
9  had  an  earthy  hue  or  presented  some  yellowness  of  the  conjunctiva.  In 
fact,  jaundice  does  not  have  the  importance  as  a  symptom  which  might,  a 
priori,  have  been  expected. 

The  mental  condition  of  these  subjects  is  that  of  depression.  They 
sleep  poorly,  are  disturbed  by  vivid  dreams  of  a  horrifying  character, 
and  the  nocturnal  sweats  increase  the  tendency  to  wakefulness.  Hypo- 
chondria, or  at  least  marked  symptoms  of  mental  depression,  as  Ham- 
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mond  ^  has  shown,  are  present  in  many  cases.  So  frequent,  indeed,  seems 
to  be  the  association  of  a  depressed  mental  state  with  hepatic  abscess  that 
in  every  case  of  the  former  the  liver  should  be  carefully  explored.  Ham- 
mond goes  so  far  as  to  say  that  in  every  case  of  hypochondriasis  puncture 
of  the  liver  with  the  aspirator  needle  should  be  practised  when  any  symp- 
tom, however  indefinite,  indicates  the  existence  of  an  abscess.  Besides  the 
condition  of  hypochondriasis  in  many  cases,  there  may  be  stupor,  hebetude 
of  mind,  confusion  due  to  acholia,  cholferaia  (Flint's  cholesteraemia),  when 
a  large  part  of  the  liver  structure  is  destroyed. 

Sweating  has  already  been  referred  to  as  a  phenomenon  connected  with 
the  febrile  movement.  It  is  necessary  to  state  further  that  this  may  vary 
in  amount  from  a  mere  moisture  of  the  surface  connected  with  sleep,  or  it 
may  be  a  profuse  diaphoresis  with  which  the  febrile  paroxysm  terminates. 
As  a  systemic  symptom,  sweating  is  strongly  suggestive  of  suppuration, 
and  may  therefore  be  extremely  significant,  in  this  connection,  of  suppura- 
tion in  the  liver.  According  to  Waring,  of  75  cases  specifically  interro- 
gated on  this  point,  72  presented  this  symptom.  Rouis  refers  (p.  123)  to 
it  as  very  constantly  present,  coming  on  chiefly  at  night — sometimes  gen- 
erally over  the  body,  sometimes  limited  to  the  head,  and  always  accom- 
panied by  an  accelerated  pulse. 

The  urine  in  cases  of  hepatic  abscess  varies ;  it  is  never  normal.  There 
may  be  merely  an  excess  of  urates — a  symptom  common  enough  in  all 
febrile  affections  and  in  suppuration.  It  is  usually  high-colored,  deficient 
in  urea,  and  contains  leucin  and  tyrosin,  and  not  often  bile-pigment,  except 
when  jaundice  is  present,  which,  as  we  have  seen,  is  rather  uncommon. 

It  should  be  borne  in  mind  that  whilst  the  above-described  mental  and 
cerebral  and  other  symptoms  are  often  present,  they  are  by  no  means 
invariably  so.  There  are  cases,  usually  of  encysted  abscess,  in  which  no 
functional  disturbance  of  any  kind  exists.  But  the  systemic  symptoms 
are  by  no  means  so  important  as  the  local.  To  these  we  must  now  direct 
attention. 

Local. — The  position,  size,  and  shape  of  the  liver  are  not  without  sig- 
nificance, but  it  is  strictly  correct  to  say  that  an  abscess  of  the  liver  may 
exist  without  any  change  in  the  size  of  the  organ  or  in  its  relations  to  the 
surrounding  organs.  In  2  of  12  cases  in  the  hands  of  the  writer  there 
was  no  evidence  of  enlargement  of  the  right  hypochondrium,  but  a  differ- 
ence in  circumference  of  half  an  inch  was  ascertained  in  favor  of  the  left 
side.  In  4  cases  there  was  no  appreciable  change  in  the  size  of  the  hepat- 
ic region  ;  in  one-half  there  was  an  increase  in  the  area  of  hepatic  dul- 
ness.  In  one  of  the  cases  in  which  the  left  side  was  the  larger  the  abscess 
was  of  enormous  extent,  and  discharged  by  the  stomach  and  intestine. 
The  enlargement  of  the  liver  may  be  very  great.  In  one  instance 
observed  by  the  author  the  abscess  reached  to  the  upper  border  of  the 
third  rib.  Rarely  does  the  dulness  extend  more  than  two  fingers' 
breadth  below  the  inferior  margin  of  the  ribs,  although  cases  are 
reported  in  which  the  enlarged  organ  reached  to  the  crest  of  the  ileum. 
As  a  rule,  the  diaphragm  is  pushed  up  and  the  lung  displaced,  rather 
than  the  dulness  is  extended  downward.     When  the  first  tumefaction 

*  Neurological  Conbibutionn,  vol.  i.  No.  3,  p.  68:  "On  Obscure  Abscesses  of  the  Liver, 
their  association  with  Hypochondria  and  other  Forms  of  Mental  Derangement,  and  theii 
Treatment." 
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due  to  the  initial  congestion  takes  place,  the  organ  may  be  much  larger 
than  subsequently,  the  pus  becoming  encysted  and  the  normal  state  out- 
side of  the  area  of  suppuration  being  restored.  The  purulent  collection 
in  a  large  proportion  of  the  cases  taking  place  in  the  right  lobe,  the 
extension  of  dulness  is  in  the  same  lines  as  the  normal.  When,  hoAv- 
ever,  the  right  lobe  is  the  seat  of  abscess,  or  a  purulent  collection  forms 
around  an  impacted  calculus,  the  swelling  may  appear  in  the  outer  border 
of  the  epigastrium  next  the  ribs,  and  the  increased  area  of  dulness  will 
be  across  the  epigastrium  and  occupying  the  superior  portion  of  this 
region.  The  general  experience  on  these  points  corresponds  to  my  own. 
Thus,  according  to  Waring,  there  was  an  evident  enlargement  of  the  liver 
in  90  cases,  and  no  enlargement  in  11.  In  most  cases  the  increase  in  size 
gives  the  impression  of  a  fulness  or  hardness  of  the  liver  or  of  a  diifused 
swelling  or  tumor  of  the  epigastrium.  In  some  instances  the  right  hypo- 
chondrium  is  bulged  out,  the  intercostal  spaces  widened,  and  the  side 
appears  to  be  or  is  actually  elevated,  and  occasionally  enlarged  veins 
form,  as  in  cases  of  the  obstructed  portal  circulation  of  cirrhosis.  In  a 
case  recently  presented  at  Jefferson  College  Hospital  clinic  by  the  author, 
a  globular  swelling  formed  in  the  walls  of  the  abdomen  just  below  the 
inferior  margin  of  the  ribs  near  the  site  of  the  gall-bladder,  and  was  held 
by  an  eminent  surgeon  to  be  a  tumor  of  this  locality ;  but  it  had  the  his- 
tory of  an  hepatic  abscess,  and  ultimately  proved  to  be  one.  Rouis  fur- 
nishes statistical  evidence  of  the  time  when  the  increase  in  size  of  the 
liver  occurs  with  respect  to  the  other  symptoms.  He  has  noted  an 
enlargement  of  the  organ  73  times  in  122  cases.  Of  51  cases,  the  liver 
was  enlarged  in  12  before  suppuration,  in  22  at  the  onset  of  suppuration, 
and  in  1 7  after  suppuration  was  established.  In  49  examples  the  liver 
was  enlarged  in  2  before  any  other  symptom  was  manifest,  in  8  at  the 
onset  of  symptoms,  and  in  39  after  the  symptoms  were  well  declared. 

Fluctuation  is  not  referred  to  by  the  writers  in  general,  and  there  are 
no  statistical  data  on  this  symptom,  so  far  as  our  observation  extends. 
No  symptom  could  be  more  uncertain  in  all  doubtful  cases.  When  a 
large  accumulation  has  taken  place  and  the  parietes  of  the  sac  are  thin, 
fluctuation  may  be  detected,  but  it  cannot  then  be  regarded  as  decisive. 
When  an  abscess  in  the  interior  of  the  right  lobe  is  encysted,  no  fluctu- 
ation can  be  effected.  The  best  mode  of  eliciting  fluctuation,  according 
to  Hammond,  is  to  place  the  extremities  of  the  fingers  of  the  left  hand 
in  the  depression  between  the  ribs  over  the  most  prominent  part  of  the 
right  hypochondrium,  and  gently  tap  with  the  fingers  of  the  right  hand 
the  right  border  of  the  epigastrium.  In  3  out  of  12  cases  this  method 
has  apparently  elicited  fluctuation  in  my  own  experience.  The  elasticity 
of  the  hepatic  structure  is  such  that  the  method  of  palpation,  however 
practised,  must  return  a  sensation  nearly  allied  to  that  of  fluctuation  in 
a  purulent  accumulation.  It  is  certain,  therefore,  that  errors  of  observa- 
tion are  liable  to  occur,  and  hence  conclusions  based  on  an  apparent  fluc- 
tuation should  be  accepted  with  caution;  under  any  circumstances  it 
should  be  very  distinct,  and  even  then  should  not  be  acted  on  unless  sup- 
ported by  other  suggestive  evidence. 

The  uneasiness  or  pain  felt  in  the  right  hypochondrium  varies  greatly 
according  to  the  position  of  the  abscess,  the  degree  and  kind  of  pressure 
exerted  on  neighboring  organs,  and  the  period  of  its  development.    When 
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the  peritoneal  layer  of  the  liver  is  involved,  there  will  usually  be  acute 
pain,  and  this  happens  at  two  periods — when  the  abscess  first  forms  from 
an  impacted  calculus  or  from  any  cause  which  includes  the  peritoneum, 
and  subsequently  when  the  pus,  making  its  way  from  the  liver,  excites 
inflammation  in  the  peritoneal  investment  of  the  liver,  of  the  diaphragm, 
or  affects  ultimately  the  pleural  membrane.  In  the  so-called  pytemic 
abscesses  there  is  very  little  pain,  and  in  the  case  of  the  large  single 
abscess  in  the  interior  of  the  right  lobe  there  is  rather  a  sensation  of 
weight  or  of  heaviness,  of  dragging  than  of  acute  pain.  When  the  cap- 
sule of  the  liver  is  put  on  the  stretch  or  the  peritoneal  investment  is 
inflamed,  then  acute  pain  may  be  felt.  More  or  less  pain  or  local  dis- 
tress is,  on  the  whole,  a  usual  symptom.  According  to  Rouis,^  local  pain 
is  present  in  141  out  of  177  cases,  or  in  85  per  cent.  The  statistics  of 
Waring^  closely  correspond,  for  of  173  patients  affected  with  this  mal- 
ady, in  153  there  was  more  or  less  pain  referable  to  the  affected  organ. 
The  position  of  the  pain  has  some  influence  in  determining  the  seat  of 
the  malady,  and  often  indicates  the  position  of  the  abscess.  As  respects 
the  character  of  the  pain,  there  is  little  uniformity;  in  general  it  is  a 
tensive,  heavy,  throbbing  sensation,  but  under  the  circumstances  above 
mentioned  this  may  have  an  acute  or  lancinating  character,  as  when  the 
capsule  or  the  peritoneal  investment  of  the  organ  becomes  involved. 

Besides  the  pain  directly  referable  to  the  liver  there  are  painful  sen- 
sations felt  in  the  neighboring  parts,  of  very  considerable  significance. 
These  are  often  described  as  sympathetic  pains,  and  are  referred  to  the 
shoulder — to  the  right  shoulder  when  the  right  lobe  is  the  seat  of  mis- 
chief, and  to  the  left  shoulder  when  the  abscess  forms  in  the  left  lobe  of 
the  liver.  Although  this  statement  has  many  limitations,  it  is  not  with- 
out diagnostic  importance.  Rouis  ascertained  the  existence  of  the  shoul- 
der pain  in  17  per  cent,  of  the  cases,  or  in  28  in  a  total  of  163.  Waring 
reports  that  this  symptom  was  observed  in  52  in  a  total  of  76  cases.  The 
right  shoulder  seems  to  be  affected  in  about  the  same  ratio  as  the  right 
lobe  of  the  liver  in  25  times  out  of  26  cases,  according  to  Rouis. 
The  shoulder  pain  appears  at  the  same  time,  in  a  majority  of  cases,  as 
the  hepatic  pain,  but  it  is  very  capricious.  It  is  most  frequently  at  the 
toj)  of  the  shoulder,  but  it  may  be  at  the  end  of  the  clavicle,  in  the 
scapula,  or  extend  down  the  arm.  Its  duration  is  very  irregular,  appear- 
ing occasionally  during  the  iexistence  of  the  disease,  coming  on  at  the 
outset,  and  lasting  weeks  or  months,  or  only  felt  on  pressure  over  the 
liver,  on  coughing,  or  on  taking  a  full  inspiration.  The  character  of  the 
pain  is  equally  uncertain.  It  is  usually  heavy,  tensive,  stinging,  or  may 
be  merely  a  sensation  of  soreness  or  of  uneasiness  or  of  weariness.  The 
behavior  of  the  shoulder  pain  is  partly  explicable  by  reference  to  the 
path  by  which  the  reflex  is  conveyed.  As  Luschka'  has  shown,  the  fila- 
ments of  the  phrenic  nerve  supplied  to  the  suspensory  ligament  and  cap- 
sule of  the  liver,  put  on  the  stretch  or  irritated,  convey  the  impression 
to  the  cord,  and  it  is  reflected  over  the  sensory  fibres  of  the  fi)urth  cer- 
vical distributed  to  the  shoulder.  Rouis  reports  an  instance  in  which 
the  deltoid  was  wasted. 

The  d«jcubitus  of  patients  affected  with  hepatic  abscess  is  often  extreme- 

*  Becherches,  etc..  loe.  eil.  '  An  Inquiry,  etc  into  Abscess  of  the  Liver,  loc.  ciL 

»  Quoted  by  Thierfelder,  op.  cU. 
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\y  characteristic.  To  obviate  the  pressure  on  the  swollen  and  inflamed 
organ  the  position  assumed  is  right  lateral-dorsal,  the  body  inclined  to 
the  right,  the  right  thigh  flexed  on  the  pelvis,  and  the  spinal  column  so 
curved  as  to  relax  the  abdominal  muscles  of  the  right  side.  When  the 
pain  and  tenderness  are  not  great  there  may  be  frequent  changes  of  posi- 
tion, but  in  repose  the  lateral-dorsal  decubitus  is  assumed.  When  the 
suppuration  is  well  advanced  and  the  accumulation  large,  the  patient 
keeps  in  that  position  nearly  constantly.  If  pressure  interferes  with  the 
normal  play  of  the  lungs,  and  dyspnoea  is  produced  on  assuming  the 
recumbent  posture,  the  attitude  taken  expresses  this  state  also :  then  the 
decubitus  is  lateral  and  partly  dorsal,  but  the  body  is  raised  to  a  half- 
upright.  There  are  many  exceptions  to  these  rules.  Some  lie  easiest 
on  the  back,  some  on  the  left  side ;  but  it  is  quite  certain  that  much  the 
largest  number,  when  uninfluenced  by  special  circumstances,  naturally 
place  themselves  as  above  described. 

Jaundice  is  amongst  the  rarer  symptoms.  Rouis  finds  it  to  be  present 
in  17  per  cent,  of  the  cases,  Thierfelder  in  16  per  cent.,  and  Waring  in 
somewhat  less  than  6  per  cent.  Referring  to  my  own  observation,  jaun- 
dice has  rarely  been  present,  but  some  yellowness  of  the  conjunctivae  and 
a  faint  yellow  tint  of  the  skin  generally  have  been  evident.  The  pecu- 
liar aspect  of  the  countenance  connected  with  suppuration  has  rarely  been 
wanting.  When  jaundice  does  occur,  it  is  referable  to  two  conditions — 
to  a  catarrhal  swelling  of  the  bile-ducts,  which  may  be  coincident  with 
the  onset  of  the  suppurative  inflammation ;  to  the  pressure  of  the  abscess 
on  the  hepatic  or  common  duct,  which  must  happen  at  a  late  period. 

As  an  abscess  of  the  liver  forms  and  enlarges,  pressure  is  exerted  on 
neighboring  organs,  producing  very  decided  disturbances.  Nausea  and 
vomiting,  anorexia,  a  coated  or  glazed  tongue,  diarrhoea  or  dysentery,  are 
amongst  the  disorders  of  this  kind  involving  the  digestive  apparatus. 
Each  of  these  symptoms  will  require  examination. 

There  is  nothing  characteristic  in  the  condition  of  the  tongue  which 
does  not  belong  to  suppuration  in  any  situation.  Nevertheless,  there  are 
some  appearances  that  have  a  certain  value  in  conjunction  with  other 
diagnostic  signs.  At  the  onset  of  the  suppurative  inflammation  the 
tongue  is  more  or  less  heavily  coated,  but  as  the  case  proceeds  it  becomes 
dry  and  glazed  in  parts,  whilst  covered  with  a  well-defined  membrane- 
like crust  at  the  base  and  margins.  This  appearance  is  very  character- 
istic of  the  cases  of  suppuration,  the  abscess  enlarging.  In  a  very 
important  case  observed  by  me  lately  there  was  a  well-marked  diphthe- 
ritic-like exudation  of  the  tongue  and  fauces  toward  the  termination  of 
the  case,  the  membrane  forming  as  the  pus  accumulated.  This  appear- 
ance was  coincident  with  a  typhoid  state. 

Nausea  and  vomiting  appear  with  the  beginning  of  symptoms,  are 
associated  with  the  general  signs  of  systemic  disturbance,  and  are  espe- 
cially prominent  when  an  accumulation  of  pus  takes  place,  being 
due  under  these  circumstances  to  pressure  on  the  hepatic  and  solar 
plexuses  or  to  direct  encroachment  on  the  stomach — probably  to  both 
causes.  The  frequency  and  persistence  of  the  vomiting  are  points  of 
much  diagnostic  importance,  according  to  Maclean^  and  Fayrer,^  which  I 

'  "  The  Diagnostic  Value  of  Uncontrollable  Vomiting,"  by  W.  C.  Maclean,  Bril.  Med. 
/oum.,  August  1,  1873.  ^  Ibid.,  September  26,  1873. 


1014  DISEASES  OF  THE  LIVER. 

am  able  to  fully  confirm  from  my  own  experience.  The  matters  ejecttni 
by  vomiting  consist  of  the  contents  of  the  stomach — glairy  mucus,  the 
accumulation  in  the  gall-bladder,  altered  blood  (coffee-grounds) — and  the 
contents  of  the  abscess  if  it  discharge  by  the  stomach.  The  vomiting  is 
most  apt  to  occur  during  the  febrile  exacerbation  or  at  the  time  of  sweat- 
ing. The  statistics  are  conclusive  as  to  the  frequency  of  vomiting  as  a 
symptom.  Of  84  cases  in  which  special  reference  was  made  to  this 
point,  in  74  nausea  or  vomiting  existed.  In  my  own  experience  this 
symptom  has  never  been  wanting. 

The  relation  between  abscess  of  the  liver  and  dysentery  has  been  much 
discussed.  Under  the  head  of  Causes  the  influence  of  dysentery  as  a 
pathogenetic  factor  has  already  been  examined.  We  have  now  to  study 
its  symptomatic  relations.  A  considerable  proportion  of  the  cases  occurring 
in  this  country  have  been  preceded  by  proctitis — simple,  sporadic  dysen- 
tery affecting  the  rectum.  In  India  a  close  relationship  has  been  traced 
between  ulcerations  of  the  intestinal  canal  and  abscess.  According  to 
Waring,  75  per  cent,  of  the  cases  have  occurred  in  those  who  were  actu- 
ally suffering  from  dysentery  or  recent  or  old  ulcerations.  As  observed 
by  E-ouis  in  Algiers,  out  of  143  cases  there  were  128  with  dysentery,  or 
90  per  cent.  Budd^  long  ago  maintained  that  a  peculiar  poison  generated 
at  an  open  ulceration  in  the  intestine  was  the  true  cause.  Moxon/  Dick- 
inson, and  others  have  lately  reaffirmed  this  explanation.  A  case  by  the 
latter^  casts  a  strong  light  on  this  question :  A  patient  had  extensive 
dysenteric  ulceration  of  the  intestine  and  an  abscess  of  the  liver,  without 
any  symptoms  indicating  their  existence.  Such  a  case  teaches  the  instruc- 
tive lesson  that  dysenteric  ulcerations  may  escape  detection,  and  hence  the 
connection  between  abscess  and  the  intestinal  lesion  remains  unknown. 
In  a  small  proportion  of  cases — about  5  per  cent. — dysentery  is  a  result, 
apparently,  of  hepatic  abscess.  Whether  the  relation  is  admitted  to  exist 
or  not,  it  is  a  curious  fact  that  in  so  many  cases  ulcerative  disease  of  the 
intestinal  canal  accompanies  the  hepatic  affection.  Hemorrhoids,  prolapse 
of  the  rectum,  gastro-intestinal  catarrh,  etc.  are  produced  by  the  pressure 
of  an  enlarging  abscess  on  the  portal  vein. 

The  urine  contains  bile-pigment  when  jaundice  is  present,  is  usually 
loaded  with  urates,  and  the  amount  of  urea  may  be  deficient  when  much 
of  the  hepatic  tissue  is  destroyed. 

From  the  beginning  of  symptoms  some  cough  is  experienced :  it  is 
short  and  dry,  but  after  a  time  in  many  cases  the  cough  is  catching  and 
painful,  and  finally  may  be  accompanied  by  profuse  purulent  expectora- 
tion. The  breathing  is  short  and  catching  when  by  the  upward  extension 
of  the  mischief  the  diaphragm  is  encroached  on,  and  may  become  very 
painful  when  the  pleura  is  inflamed.  Ulceration  of  an  abscess  into  the 
lungs  is  announced  by  the  signs  of  a  local  pleuro-pneumonia — by  the 
catching  inspiration,  the  friction  sound,  the  crepitant  rAle,  the  bron- 
chophony and  bronchial  breathing,  and  bloody  sputa  usually,  etc.  Some 
time  before  the  abscess  really  reaches  the  diapliragm,  preparation  is  made 
in  the  lung  for  the  discharge  through  a  bronchus.     The  author  has  seen 

^  Diseases  of  the  Liver,  3d  ed.,  p.  82. 

'  Patholoqical  Transaclinm,  1862  and  subsequently.    Numerous  cases  are  recorded  in  the 
various  volumes  up  to  1880. 
•  Ibid.,  vol.  xiii.  p.  120. 


SUPPURATIVE  HEPATITIS.  1015 

many  examples  of  this,  and  a  very  striking  illustration  of  the  same  fact 
is  afforded  in  a  case  by  Dickinson/^  in  which  an  abscess  holding  about 
four  ounces  was  contained  in  the  upper  part  of  the  right  lobe ;  its  walls 
were  irregular  and  not  lined  by  a  limiting  membrane.  It  is  further 
stated  that  the  "  right  pleura  was  coated  with  flocculent  lymph,  and  the 
cavity  contained  serous  fluid,"  etc.  Here,  in  advance  of  the  abscess, 
preparation  was  made  for  its  discharge  through  the  lung.  The  tendency 
of  an  abscess  of  the  abdomen  to  external  discharge  is  manifested  in  two 
directions :  those  of  the  upper  part  tend  to  discharge  through  the  lungs, 
those  of  the  lower  part  through  the  natural  openings  below.  Abscesses 
of  the  liver  come  within  the  former  rule,  but  it  is  not  of  invariable 
application,  since  some  discharge  by  the  stomach  or  intestine,  some 
externally ;  yet  a  large  proportion  make  their  way  through  the  lungs. 
Another  symptom  referable  to  the  pulmonary  organs  in  cases  of  hepatic 
abscess  is  singultus,  or  hiccough.  This  is  a  symptom  of  the  period  of 
discharge  rather,  and  is  often  extremely  protracted  and  exhausting.  Peri- 
carditis occurs  in  those  cases  in  which  discharge  takes  place  in  this  direc- 
tion, and  it  may  develop,  as  does  pleuritis,  in  advance  of  any  change  in 
the  diaphragm.  This  preparation  of  the  thoracic  organs  for  external 
discharge  seems  almost  like  a  conscious  purpose,  as  if  an  intelligent 
supervision  of  these  processes  were  exercised. 

Course,  Duration,  and  Termination. — As  the  facts  already 
given  have  sufficiently  shown,  the  course  of  abscess  of  the  liver  is 
extremely  uncertain.  From  the  beginning  to  the  end  there  may  not  be 
a  single  indication  of  its  presence.  On  the  other  hand,  a  well-marked 
case  is  perfectly  characteristic.  Abscesses  of  the  liver  are  acute  and 
chronic — the  former  of  short  duration,  accompanying  pyaemia,  portal 
phlebitis,  and  similar  conditions ;  the  latter,  arising  in  the  course  of 
chronic  dysentery  or  from  unknown  causes,  especially  if  encysted, 
remaining  latent  for  weeks  or  months.  The  course  of  an  abscess  is 
much  influenced  by  the  direction  taken  by  the  pus  in  the  attempt  at 
discharge.  This  portion  of  the  subject  requires  careful  statement  and 
thorough  treatment,  and  we  therefore  present  it  somewhat  in  detail. 
Beginning  with  his  individual  observations,  the  abscess  in  the  author's 
12  cases  discharged — 3  externally,  5  by  the  lungs,  and  4  by  the  stomach 
or  intestines.  In  Waring's^  collection  of  300  fatal  cases,  169  remained 
intact  at  death,  48  were  operated  on ;  consequently,  only  83  are  left  for 
the  purpose  of  this  comparison.  Of  83  cases  of  hepatic  abscess  dis- 
charging spontaneously  in  some  direction,  42  escaped  into  the  thoracic 
cavity  or  by  the  right  lung  (in  28);  into  the  abdominal  cavity  (15)  or 
stomach  (1)  or  intestine  (7),  23;  externally  2,  besides  in  special  directions 
to  be  hereafter  referred  to.  Rouis^  has  tabulated  the  results  in  30  cases 
of  abscess  fatal  without  an  operative  influence.  Of  these,  2  discharged 
externally,  17  by  the  thorax  (15  by  the  lung),  5  by  the  stomach,  4  by 
the  intestine,  and  2  by  the  biliary  canals. 

The  appearances  presented  when  the  discharge  takes  place  through  the 
external  parts  are  by  no  means  uniform.  When  the  epigastric  or  umbili- 
cal region  is  the  point  of  discharge,  a  globular  tumor  forms,  which  may 

^  Transactions  of  the  Pathological  Society,  vol.  xxxii.  p.  127. 

^An  Inquiry,  etc.  into  Abscess  of  the  Liver,  loc.  cit.,  p.  131. 

*  Recherches  sur  les  Suppurations  endemiques  du  Foie,  etc.,  loc.  cit.,  p.  148. 
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he  mistaken  for  a  fibroid  or  fatty  growth ;  softening  in  the  centre  of  the 
mass  occurs,  and  ultimately  the  pus  is  discharged.  If  the  pus  makes  its 
way  outwardly  through  the  right  hypochondrium,  the  tumor  formed  is 
furrowed  by  the  attachment  to  the  ribs,  and  several  openings  usually 
occur.  The  pus  may  burrow  under  the  skin  for  some  distance  and 
point  in  the  axilla,  or,  making  its  way  along  the  suspensory  ligament, 
emerge  at  the  navel,  or,  descending,  appear  in  the  lumbar  region  or  under 
Poupart's  ligament. 

As  the  statistics  prove,  the  most  usual  route  for  discharge  to  take  place 
is  by  the  thoracic  cavity,  especially  the  right  lung.  Some  time  in  advance 
of  an  opening  in  the  diaphragm  a  localized  pleuro-pneumonia  occurs, 
adhesions  form  between  the  pulmonary  and  costal  pleura,  and  a  channel 
is  tunnelled  out  for  the  passage  of  the  pus  to  a  bronchus.  The  discharge 
of  pus  suddenly  occurs  after  some  days  of  cough  and  bloody  expectora- 
tion. Even  in  favorable  cases  the  amount  is  so  large  that  the  patient  has 
extreme  difficulty  in  disposing  of  it,  and  in  unfavorable  cases,  the  quan- 
tity being  large,  the  patient's  life  is  ended  by  apnoea.  In  still  other  cases 
an  extensive  purulent  accumulation  may  form  in  the  pleural  cavity,  the 
lung  is  compressed,  and  all  the  phenomena  of  an  empyema  superadded 
to  those  of  a  hepatic  abscess.  In  a  case  reported  by  Westphalen^  all  the 
bile  secreted  by  the  patient  came  out  by  an  opening  in  the  fifth  intercostal 
space.  The  empyema  thus  induced  may  indeed  be  the  principal  lesion, 
as  in  the  case  of  the  late  Gen.  Breckenridge,  on  whom  thoracentesis  %yas 
performed  by  Sayre  of  New  York,  and  in  a  case  reported  by  Lower.^ 
So  far  from  this  being  uncommon,  as  asserted  by  Thierfelder,  when  an 
abscess  of  the  liver  approaches  the  diaphragm  inflammatory  symptoms 
begin  on  the  pleural  side,  and  thus  pyothorax  may  occur  in  advance  of 
the  perforation  of  this  septum. 

The  opening  of  an  hepatic  abscess  into  the  pericardium  is  rare,  since  in 
Waring's  collection  of  300  fatal  cases  there  was  not  one.  When  it  does 
occur,  pain  is  experienced  about  the  heart ;  the  action  of  the  organ  becomes 
irregular ;  prsecordial  anxiety  and  oppression  are  felt ;  suffocative  attacks 
occur ;  and  very  soon  the  symptoms  of  pericarditis  arise.  Perforation  of 
the  ascending  vena  cava  or  of  the  hepatic  vein  happens  in  about  2  per 
cent,  of  the  cases.  When  a  quantity  of  pus  is  thus  turned  into  the  circu- 
lation, disastrous  results  follow,  not  so  much  from  the  infective  nature  of 
the  pus  as  from  the  sudden  increased  pressure  within  the  vascular  system 
and  the  labor  imposed  on  the  heart,  already  failing. 

The  escape  of  the  pus  into  the  peritoneal  cavity  occurs  in  about  11  per 
cent,  of  the  cases  of  spontaneous  evacuation,  according  to  Waring.  Of 
the  162  fatal  cases  collected  by  Rouis,  14  opened  into  the  peritoneum — 
about  the  same  proportion  as  Waring  gives.  When  discharge  takes  place 
into  the  peritoneum,  the  patient  passes  into  a  condition  of  collapse,  or 
peritonitis  is  excited  and  rapidly  proves  fatal.  In  rare  instances  the 
inflammatory  reaction  is  restricted  to  a  small  area,  ulceration  takes  place 
through  the  abdominal  parietcs,  and  thus  discharge  is  effected. 

An  opening  may  be  made  into  the  intestine  or  into  the  pelvis  of  the 
kidney.  In  the  former  case  pus  is  disharged  by  stool  or  by  vomit,  and 
often  in  enormous  quantity ;  in  the  latter  by  the  urine,  frequent  and  pain- 

*  Deutsches  Archivfiir  kiln.  Med.,  1873,  Band  xi.  p.  588. 
'  Berliner  kliniache  WochenHchriJl,  1864,  p.  461. 
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fill  micturition,  with  much  pus,  being  the  evidence  of  the  accident.  In 
either  case  communication  may  be  kept  up  with  the  abscess,  and  the 
patient  be  worn  out  with  the  exhausting  discharge  maintained  by  the 
intercommunication  between  the  abscess  and  the  canal  through  which 
discharge  takes  place. 

Cases  of  hepatic  abscess  prove  fatal  without  perforation.  In  Waring's 
collection  of  300  cases,  169  remained  intact,  in  the  words  of  the  author 
— that  is,  did  not  extend  beyond  the  boundaries  of  the  liver.  Of  203 
cases  collected  by  Rouis,  96  did  not  extend  beyond  the  liver.  According 
to  Thierfelder,  about  one-half  of  the  cases  of  hepatic  abscess  perforate 
the  liver.  These  statistics  therefore  closely  correspond,  and  the  general 
conclusion  is  very  nearly  expressed  in  the  formulated  statement  of  Thier- 
felder. 

The  duration  of  hepatic  abscess  cannot  readily  be  expressed  in  figures. 
The  acute  cases  terminate  early  by  reason  of  the  various  complicating 
conditions.  The  chronic  cases  are  much  influenced  in  their  duration  by 
the  presence  of  a  limiting  membrane,  for  if  this  be  formed  the  duration 
will  be  protracted  over  weeks  or  months ;  and  those  cases  not  thus  con- 
fined are  necessarily  of  shorter  duration.  A  period  of  latency  may  result 
when  the  extension  of  the  morbid  process  is  thus  hindered.  Forming  a 
conclusion  from  the  general  conduct  of  the  cases,  it  may  be  said  that  the 
duration  of  hepatic  abscess  is  from  two  weeks  to  six  months.  Of  220 
cases  collected  by  Waring,  the  average  duration  was  39  days.  Rouis 
fixes  the  average  duration  in  179  cases  at  60  days.  Of  Waring's  cases, 
the  largest  number  (59)  terminated  in  from  10  to  20  days ;  whilst  Rouis 
places  the  maximum  number  (104)  at  from  11  to  60  days,  the  shortest 
duration  of  any  case  being  10  days,  and  the  longest  480  days. 

The  termination  may  be  accelerated  by  the  manner  of  discharge,  as 
when  the  abscess  opens  into  the  ascending  vena  cava,  into  the  sac  of  the 
pericardium,  or  into  the  peritoneal  cavity.  In  my  own  cases,  carefully 
selected  for  these  observations,  death  occurred  in  one  during  discharge  by 
the  right  lung,  one  within  twelve  hours  after  discharge  by  the  intestine, 
and  one  within  ten  days  after  discharge  by  the  stomach  and  intestine,  the 
mortality  of  the  whole  being  75  per  cent.  In  "Waring's  collection  of  300 
fatal  cases,  169  died  whilst  the  abscess  was  still  intact — that  is,  in  the 
liver. 

The  mortality  from  abscess  of  the  liver  is  very  large.  In  Rouis's  col- 
lection of  203  cases,  162  died,  39  recovered  entirely,  and  2  improved;  80 
per  cent.,  therefore,  proved  fatal.  According  to  De  Castro,^  whose  obser- 
vations were  made  at  Alexandria,  Egypt,  93  in  208  cases  died,  this  being 
72.5  per  cent.  According  to  Ramirez,^  of  11  cases  of  which  an  account 
is  given  in  his  memoir,  10  died  and  1  recover'^-d — a  mortality  of  90  per 
cent.  De  Castro  (p.  40)  also  gives  the  results  arrived  at  by  the  Medico- 
chirurgical  Society  of  Alexandria,  who  collected  72  cases  of  abscess,  of 
which  58  died,  making  the  percentage  of  deaths  80.5.  Various  circum- 
stances besides  the  abscess  affect  the  result.  An  early  successful  operation, 
the  mode  of  discharge,  the  amount  of  hepatic  tissue  destroyed  by  the  sup- 

^  Dea  Abels  du  Foie  des  Pays  chauds,  et  de  leur  Traitement  chirurgical  he.  ciL,  p.  40,  Paris, 
1870. 

"^  Du  Traitement  des  Abels  du  Foie,  Obscmations  receuiUea  d  Mexico  et  en  Espagne,  par 
Lino  Kamirez,  M.  D.,  Paris,  1867,  loc.  cit. 
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puration,  the  extent  of  pre-existing  lesions — especially  ulcerations  of  the 
intestinal  canal — are  important  factors  in  the  result.  In  respect  to  some 
of  these  we  have  valuable  statistical  data.  The  discharge  through  the 
lungs  is  the  most  favorable  rout€,  next  by  the  parietes  of  the  abdomen, 
and  lastly  by  the  intestinal  canal.  One-half  of  those  cases  in  which  dis- 
charge is  effected  by  the  right  lung  get  well.  This  is  my  own  experience, 
and  it  accords  with  the  observations  of  R-ouis,  of  De  Castro,  and  others. 
Eouis  gives  the  result  in  30  cases  of  hepatic  abscess  discharging  by  the 
right  lung ;  of  these  15  recovered.  Of  25  cases  observed  by  De  Castro, 
discharging  by  the  lungs,  19  recovered.  Next  to  the  discharge  by  the 
bronchi,  the  most  favorable  mode  of  exit  is  externally,  through  the  pari- 
etes of  the  abdomen ;  much  less  favorable  is  by  the  stomach  or  intestine ; 
Dut  still  more  fatal  is  the  discharge  into  the  cavity  of  the  peritoneum. 
When  the  abscesses  are  multiple  and  due  to  pyaemia,  the  termination  is 
always  in  death.  The  numerous  lesions  besides  the  hepatic  accelerate  the 
fatal  issue.  In  the  case  of  large  single  abscesses  the  result  is  in  a  great 
measure  due  to  exhaustion  from  protracted  suppuration.  When  in  addi- 
tion to  the  formation  of  a  great  quantity  of  pus  there  is  frequent  vomit/- 
ing  and  rejection  of  aliment,  the  failure  of  strength  is  proportionally 
rapid.  In  favorable  cases,  after  an  abscess  is  evacuated  through  the  right 
lung,  recovery  takes  place  promptly.  When  the  discharge  occurs  through 
the  abdominal  wall,  the  process  is  much  slower,  and  often  fistulous  pas- 
sages with  several  orifices,  very  slow  to  heal,  are  formed.  Complete  recov- 
ery may  ultimately  take  place.  The  recovery  will  be  incomplete  in  those 
cases  with  large  loss  of  hepatic  substance,  especially  when  this  coincides, 
as  it  usually  does,  with  catarrh,  ulceration,  and  other  lesions  of  the  intes- 
tinal tube.  Again,  the  recovery  will  be  incomplete  in  those  cases  where 
there  are  imperfect  healing  of  the  abscess  site  and  a  fistulous  communica- 
tion with  the  exterior. 

It  is  possible  for  the  arrest  and  healing  of  a  suppurative  inflammation  of 
the  liver  to  take  place  without  discharge.  Under  such  circumstances  the 
watery  part  of  the  pus  is  absorbed,  the  solid  constituents  undergo  a  fatty 
metamorphosis,  are  emulsionized,  and  thus  absorbed,  and  gradually  clos- 
ure of  the  damaged  area  is  effected  by  a  connective-tissue  formation.  We 
must,  however,  accept  with  caution  those  examples  of  this  process  which 
are  supposed  to  have  occurred  because  radiating  cicatrices  are  discovered  on 
the  surface  of  the  liver.  In  a  case  of  hepatic  abscess  discharging  through 
the  lung,  known  to  the  writer,  after  death,  which  occurred  fifteen  years 
subsequently,  there  was  no  trace  of  the  mischief,  so  perfectly  had  repair 
been  effected.  Radiating  cicatrices  are  so  often  of  syphilitic  origin  that 
they  cannot  be  accepted  as  proof  of  the  former  existence  of  an  abscess. 

Diagnosis. — He  who  finds  the  diagnosis  of  abscess  of  the  liver  easy 
under  all  circumstances  can  have  had  but  little  experience  with  the  numer- 
ous difficuhies  in  the  way  of  a  correct  opinion.  There  are  cases  so  plain 
that  the  most  casual  inspection  suffices  to  form  a  conclusion ;  there  are 
cases  so  difficult  that  the  most  elaborate  study  fails  to  unravel  the  mys- 
tery. The  maladies  with  which  hepatic  abscess  may  be  confounded  are 
echinococcus  of  the  liver,  dropsy  of  the  gall-bladder,  cancer,  abscess  of 
the  abdominal  wall,  empyema,  or  hydrothorax,  etc.  As  regards  echino- 
coccus, the  difference  consists  in  the  slow  and  painless  enlargement  charac- 
teristic of  echinococcus,  and  the  absence  of  any  symptoms  other  than  those 


SUPPURATIVE  HEPATITIS.  1019 

due  to  the  mere  pressure  of  the  enlarging  mass.  In  abscess  thtre  may  be 
no  apparent  enlargement,  or  the  increase  in  the  area  of  dulness  may  be 
very  great,  or  after  a  period  of  increase  of  size  there  may  be  contraction 
due  to  the  formation  of  pus,  and  hence  limitation  of  the  inflammation  ; 
finally,  the  accumulation  of  fluid  may  be  sufficient  to  cause  dulness  up 
to  the  inferior  margin  of  the  second  rib.  There  are  no  corresponding 
changes  of  size  in  the  echinococcus  cyst.  Furthermore,  abscess  of  the 
liver  large  enough  to  be  recognized  by  the  increased  dimensions  of  the 
organ  will  be  accompanied  by  more  or  less  pain  in  the  right  hypochon- 
drium  and  by  a  septicsemic  fever.  On  the  other  hand,  an  echinococcus 
tumor  is  not  accompanied  by  fever,  pain,  or  tenderness,  and  it  has  that 
peculinr  elastic  trembling  known  as  the  purring  tremor.  The  most  cer- 
tain means  of  diflerential  diagnosis  is  the  use  of  an  aspiration-needle  and 
the  withdrawal  of  a  portion  of  the  fluid.  The  presence  of  pus  with 
hepatic  cells  will  be  conclusive  of  abscess,  whilst  a  serous  fluid  with 
echinococci  booklets  will  prove  the  existence  of  the  echinococcus  cyst. 

In  cases  of  dropsy  of  the  gall-bladder  there  are  no  febrile  symptoms, 
no  chills,  and  the  tenderness  when  present  is  limited  to  the  pyriform 
body,  the  seat  of  the  accumulation  of  fluid,  and  no  general  enlargement 
of  the  liver  can  be  made  out.  At  the  point  of  swelling  fluctuation  may 
be  detected,  or  if  the  gall-bladder  is  filled  with  calculi  the  sensation 
imparted  to  the  touch  is  that  of  a  hard,  nodular  body  of  an  area  and 
position  corresponding  to  that  of  the  gall-bladder.  Tapping  the  gall- 
bladder, an  easy  and  safe  procedure,  will  resolve  all  doubts.  When  an 
impaction  of  a  gall-stone  is  the  cause  of  abscess,  the  clinical  history  is 
<iminently  characteristic :  there  are  attacks  of  hepatic  colic,  after  one  of 
which  tfce  chills,  fever,  and  sweats  belonging  to  hepatic  abscess  occur. 

The  difierentiation  of  cancer  of  the  liver  from  abscess  rests  on  the  fol- 
lowing considerations :  In  cancer  there  is  slow  enlargement,  with  pain ; 
a  more  or  less  nodular  state  of  the  organ  without  fluctuation ;  usually 
ascites;  no  rigors;  no  fever  and  sweats.  In  abscess  the  liver  may  or  may 
not  be  enlarged ;  there  are  rigors,  fever,  and  sweating,  and  the  surface  of 
the  organ,  so  far  as  it  can  be  reached,  is  smooth  and  elastic,  and  it  may 
be  fluctuating.  Cancer  happens  in  persons  after  middle  life,  develops 
very  slowly,  and  is  accompanied  by  a  peculiar  cachexia ;  abscess  occurs 
at  any  period,  very  often  succeeds  to  or  is  accompanied  by  dysentery  and 
by  the  usual  phenomena  of  suppuration. 

It  is  extremely  difficult  to  separate  an  abscess  in  the  abdominal  wall, 
in  the  right  hypochondrium,  or  a  tumor  in  this  region,  from  an  abscess 
of  the  liver.  The  history  of  the  case,  the  existence  of  a  dysentery  or 
of  an  apparent  intermittent  or  remittent  fever  before  the  appearance  of 
a  purulent  collection,  will  indicate  the  liver  as  the  probable  source  of  the 
trouble.  Attention  has  already  been  called  to  a  case  in  which  an  abscess 
of  the  liver  was  supposed  by  an  eminent  surgeon  to  be  a  tumor  of  the 
abdominal  wall.  The  history  in  this  case  of  an  obstinate  remittent  fever, 
followed  by  the  appearance  of  a  tumor  of  the  hypochondrium  and  by  a 
preliminary  discharge  at  the  umbilicus,  clearly  indicated  the  nature  of 
the  trouble.  In  the  absence  of  any  history  of  the  case  it  is  extremely 
difficult  to  fix  the  origin  of  a  suppurating  tumor  originating,  apparently, 
in  the  depth  of  the  right  hypochondrium. 

Mistakes  are  frequently  made  in  the  case  of  an  abscess  developing  in 
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the  convexity  of  the  right  lobe  of  the  liver  and  pushing  the  diaphiagm 
up  to  the  third,  even  to  the  second,  rib,  and  thus  producing  conditions 
identical  with  empyema  of  the  right  thorax.  Such  instances  of  hepatic 
abscess  are  peculiarly  difficult  of  recognition,  because,  the  physical  signs 
being  the  same  as  those  of  empyema,  the  diiferentiation  must  rest  on  the 
clinical  history.  In  cases  of  empyema  proper  the  effusion  in  the  chest  is 
preceded  by  pain  and  accompanied  by  an  increasing  difficulty  of  breath- 
ing ;  in  hepatic  abscess  there  are,  as  a  rule,  symptoms  of  disturbance  in 
the  hepatic  functions,  fluctuation  in  the  hepatic  region,  dysentery,  etc.^ 
long  anterior  to  any  disturbance  in  the  thoracic  organs.  Again,  empy- 
ema may  be  a  latent  affection,  without  any  symptom  except  some  obscure 
pain  and  a  progressive  increase  in  the  difficulty  of  breathing ;  on  the 
other  hand,  abscess  of  the  liver  is  preceded  by  symptoms  of  liver  disease 
and  of  associated  maladies.  A  dry,  purposeless  cough  is  present  in  many 
cases  of  abscess ;  a  painful  cough  with  bloody  expectoration  occurs  when 
preparation  is  making  for  discharge  through  the  lungs. 

Errors  of  diagnosis  are  liable  to  occur  in  the  consideration  of  symp- 
toms unquestionably  hepatic  in  origin.  Thus,  the  intermittent  fever  accom- 
panying some  cases  of  hepatic  colic,  like  the  shivering  fits  and  fever  which 
occur  in  cases  of  nephro-lithiasis,  may  be  confounded  with  the  septicaemia 
fever  of  hepatic  abscess.  An  attentive  examination  of  the  attendant  cir- 
cumstances, especially  a  careful  survey  of  the  right  hypochondrium,  can 
alone  determine  the  nature  of  the  symptoms.  In  all  doubtful  cases  the 
experimentum  crucis  of  puncture  with  the  exploring-needle  becomes  a 
measure  of  necessity.  When  all  diagnostic  indications  are  at  fault,  the 
needle  of  the  aspirator  may  decide  the  issue.  An  abundant  experience 
has  shown  that  a  needle  of  suitable  size  may  be  introduced  into  tjie  right 
lobe  without  any  ill  result — often,  indeed,  with  distinctly  good  effects 
when  there  is  no  suppuration  or  when  pus  cannot  be  detected.  In  the 
present  state  of  our  knowledge  it  cannot  be  determined  why  puncture  of 
the  organ  should  be  beneficial  in  cases  having  the  symptomatic  type  of 
hepatic  abscess  when  none  exists ;  but  of  this  fact  there  is  no  doubt. 

Treatment. — As  the  formation  of  pus  is  coincident  with  or  causative 
of  the  first  symptoms,  it  is  obvious  that  treatment  directed  to  prevent  an 
abscess  can  rarely  succeed.  Yet  it  is  probable  that  now  and  then  an 
abscess  just  forming  has  been  arrested  and  healing  effected.  At  the 
onset  of  symptoms  some  large  doses  of  quinine,  with  a  little  morphine 
(9j  of  the  former  and  ^  gr.  of  the  latter),  every  four  or  six  hours,  may 
have  a  decided  curative  effect.  During  the  course  of  the  septicemic 
fever,  with  its  chills  and  febrile  exacerbations,  quinine  in  full  doses  and 
alcohol  according  to  the  conditions  present  are  necessary  remedies.  As 
the  symptoms  develop  saline  laxatives  are  useful  until  the  formation  of 
pus  becomes  evident,  when  all  perturbating  treatment  of  the  intestinal 
canal  should  cease.  If  dysentery  be  present  when  the  hepatic  symptoms 
arise,  it  should  be  cured  as  promptly  as  possible ;  and  of  all  remedies 
for  this  purpose,  ipecac  given  in  the  usual  antidysentcric  quantity 
offers  the  best  prospect  of  relief  For  the  dysentery  which  succeeds  to 
abscess,  and  is  probably,  in  part  at  least,  dependent  on  portal  obstruction, 
the  mineral  astringents,  as  copper  sulphate,  are  the  most  effective  reme- 
dies. As  far  as  practicable,  after  an  abscess  has  formed  the  intestinal 
canal  should  be  kept  quiet,  for  any  considerable  disturbance  will  endan- 
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ger  tlie  escape  of  pus  into  the  peritoneal  cavity.  Persistent  vomiting  is 
very  significant  of  pressure  by  an  enlarging  abscess  in  the  stomach,  and 
usually  signifies  an  abscess  associated  with  impacted  calculus.  It  is 
important  in  such  cases  to  maintain,  as  far  as  can  be  done,  a  quiescent 
condition  of  the  stomach,  for  the  purpose  of  preventing  rupture  into  the 
peritoneal  cavity  and  to  favor  the  nutrition  which  is  seriously  endangered 
by  the  repeated  vomiting.  Effervescent  soda  powders  are  very  useful ; 
carbolic  acid  in  solution,  or  creasote-water  with  or  without  bismuth,  is 
beneficial ;  champagne,  very  dry  and  highly  effervescent,  has  been,  in 
the  writer's  hands,  remarkably  efficient.  As  food  becomes  a  most 
important  need  in  such  cases,  milk  and  lime-water,  wine-whey,  egg- 
nog,  and  similar  aliments  must  be  given  in  small  doses  and  frequently. 
Nutrient  enemata,  prepared  from  eggs,  milk,  and  beef-juice,  with  the 
materials  for  digestion — acid  and  pepsin — may  be  made  to  supplement 
the  stomach,  but  such  efforts  have  a  very  limited  utility,  owing  to  the 
state  of  the  hepatic  functions  and  to  the  obstruction  of  the  portal  circuit. 
In  all  cases  it  is  necessary  to  maintain  the  strength  by  suitable  aliment 
and  the  judicious  use  of  stimulants.  The  long-continued  and  profuae 
suppuration  makes  an  enormous  demand  on  the  vital  resources  of  the 
patient,  and  this  must  be  compensated  by  suitable  food-supplies. 

As  the  formation  of  pus  has  taken  place  in  most  cases  when  symp- 
toms have  begun,  the  question  of  highest  importance  is.  Shall  the 
pus  be  evacuated?  The  statistical  evidence  relating  to  this  question 
becomes  then  an  extremely  valuable  guide.  As  in  almost  all  cases  of 
puncture  of  the  liver  for  the  evacuation  of  an  abscess  some  part  of  the 
liver  substance  must  be  passed  through,  it  is  necessary  to  note  how  far 
this  can  be  done  without  inflicting  permanent  injury  on  the  organ.  Ham- 
mond has  punctured  the  liver  in  eight  cases  without  the  presence  of  an 
abscess,  and  of  these  not  one  has  presented  any  unfavorable  symptom. 
The  author  has  punctured  the  liver,  penetrating  well  into  the  interior, 
in  two  cases  in  which  no  abscess  was  discovered,  but  the  symptoms  of 
hepatitis  existed,  with  the  effect  to  improve  the  symptoms.  In  Condon's* 
collection  of  11  cases  there  were  8  of  abscess  evacuated  by  the  trocar,  and 
3  of  acute  hepatitis  in  which  abscess  had  not  formed,  but  in  which  the 
puncture  procured  the  most  decided  amelioration  of  the  symptoms.  We 
have  heretofore  referred  to  Hammond's  experience  in  the  puncture  of  the 
liver  in  cases  of  hypochondriasis,  this  condition  appearing  to  depend  in 
some  instances  on  the  presence  of  abscess.  In  a  number  of  instances 
abscesses  did  exist,  but  in  many  otHers  there  was  no  apparent  lesion  of 
the  liver,  but  in  these  cases  the  puncture  of  the  organ  was  without  any 
ill  result.  Testimony  to  the  same  effect  is  given  by  Ramirez,^  who  asserts 
that  he  had  not  known  a  single  instance  in  which  any  ill  result  followed 
puncture  of  the  liver.  It  may  therefore  be  regarded  as  certain  that 
exploratory  puncture  of  the  organ  for  the  purpose  of  diagnosis  as  well 
as  for  treatment  can  at  any  time  be  performed  with  suitable  precautions 
in  respect  to  the  size,  condition,  and  character  of  the  instrument. 

The  authorities  of  most  experience  are  agreed  that,  provided  with  the 

^  "  On  the  Use  of  the  Aspirator  in  Hepatic  Abscess,"  Dr.  E.  H.  Condon,  The  Lancet 
(London),  August,  1877. 

*  Dii  Traitement  des  Abch  du  Foie^  Observations  recueilles  d  Mexico  et  en  Espagne,  par 
Lino  Ramirez,  M.  D.,  Paris,  1867,  p.  65. 
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aspirator,  the  abscess  may  be  puuctured  as  soon  as  a  purulent  collection 
can  be  ascertained  to  exist.  The  obvious  reason  for  tapping  the  absces.^ 
is  its  tendency  to  extend  in  various  directions,  destroying  the  hepatic 
substance.  In  those  examples  confined  by  a  limiting  membrane,  after  a 
time  of  inactivity  ulceration  begins,  and  the  pus  seeks  an  outlet  in  some 
direction.  The  early  evacuation  by  a  suitable  aspirator  becomes  then  a 
measure  of  the  highest  necessity.  The  good  effects  of  puncture  with  even 
such  a  crude  instrument  as  the  trocar  is  well  exhibited  in  the  statistics 
collected  by  Waring.^  In  a  collection  of  81  cases  opened  by  the  knife 
or  trocar  there  were  QQ  deaths,  making  the  percentage  of  recoveries  18.5. 
In  these  cases  the  operative  procedure  was  a  final  measure,  and  the  mis- 
chief had  been  done  almost  if  not  quite  in  its  entirety.  The  statistics  of 
Waring  are  concerned  with  a  period  anterior  to  1850.  Although  they 
demonstrate  the  value  of  the  trocar  and  evacuation  of  the  abscess,  as 
compared  with  the  results  of  the  natural  course  of  the  disease,  the  far 
greater  success  of  the  treatment  by  the  aspirator  is  shown  by  the  statis- 
tics of  recent  times.  Thus  in  McConnelPs^  14  cases,  also  of  India,  in 
which  the  aspirator  was  used  to  empty  the  sac,  8  recovered  and  6  died. 
The  statistics  of  Waring  may  also  be  profitably  compared  with  those  of 
Condon,^  in  which,  of  8  cases  of  abscess  evacuated  by  the  aspirator,  4 
recovered,  or  50  per  cent.  They  may  also  be  compared  with  Sach's* 
cases,  21  in  number,  of  which  8  recovered,  or  38  per  cent.,  and  with 
the  cases  of  De  Castro^  of  Alexandria,  who  reports  22  large  abscesses 
operated  on,  the  proportion  of  cures  being  31.8  per  100,  and  10  small 
abscesses,  the  proportion  of  cures  being  70  per  100.  In  a  case  seen  in 
consultation  with  Collins,  in  this  city,  last  year,  the  aspirator  was  used 
by  us  about  three  months  after  the  symptoms  of  abscess  declared  them- 
selves. About  a  quart  of  bloody  pus  was  drawn  off  at  once,  the  opening 
sealed,  and  no  subsequent  accumulation  occurred,  the  patient  entirely 
recovering,  for  after  a  year  he  was  seen  (December,  1884)  in  complete 
health.  From  these  data  we  draw  the  important  conclusion  that  early 
operation  is  desirable.  This  fact  may  be  formulated  in  the  expression  : 
In  all  cases  of  hepatic  abscess  use  the  aspirator  whenever  the  presence  of 
pus  is  made  out.  When  the  abscess  is  large,  and  especially  when  commu- 
nication is  established  with  the  parietes  of  the  abdomen,  a  free  opening, 
followed  by  the  insertion  of  a  drainage-tube,  is  the  proper  method  to 
pursue.  If  the  pus  reaccumulates,  it  is  good  practice  to  inject  the  cavity 
with  tincture  or  compound  solution  of  iodine  after  the  pus  is  drawn  off, 
provided  the  dimensions  of  the  abscess  are  not  too  great. 

As  regards  the  mode  of  proceeding,  the  following  are  useful  rules : 
Ascertain,  if  possible,  the  existence  of  fluctuation ;  locate  the  point  where 
the  walls  of  the  abscess  are  thinnest ;  insert  an  exploring-needle,  and  if 
the  d6p6t  of  pus  is  reached  substitute  a  trocar  having  a  sufficient  calibre 
to  evacuate  the  contents  of  the  abscess ;  observe  antiseptic  precautions  in 
respect  to  each  detail  of  the  operative  procedure,  and  after  the  removal 
of  the  canula  or  needle,  if  a  drainage-tube  is  not  necessary,  close  the 

*  An  Inquiry  into  the  Statistics  of  Abscess  of  the  Liver,  loc.  cit. 

'  "Remarks  on  Pneumatic  Aspiration,  with  Cases  of  Abscess  of  the  Liver  treated  by 
this  Method,"  Indian  Annals  of  Medical  Science,  July,  1872,  quoted. 

'  Lancet,  supra.         *  Ueber  die  Hepatitis  der  heissen  Lander,  etc.,  von  Dr.  Saclis  in  Cairo. 

*  I)(s  Abc^H  du  Foie  des  Pays  chnitds,  et  de  leur  Traiiement  chirurgical,  par  le  Dorteur  S. 
V.  de  Castro  (d'Alexandrie  d'Kg.vptci,  ]':iris.  1870,  p.  59. 
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wound  antiseptically.  If  drainage  is  necessary,  keep  the  cavity  empty 
and  use  proper  solutions  to  prevent  septic  decomposition.  When  an 
abscess  of  the  liver  is  pointing,  the  best  place  to  puncture  is  where  the 
abscess  is  most  prominent  and  it  walls  thinnest,  but  if  the  accumulation 
of  pus  is  encysted  and  there  is  no  attempt  at  eifecting  an  exit,  the  explor- 
ing-needle  should  be  passed  into  the  interior  of  the  right  lobe,  the  most 
usual  site  of  suppuration.  If  pus  be  reached,  a  larger  trocar  may  be 
inserted  to  evacuate  the  cavity  thoroughly.  Repeated  insertion  of  the 
needle-trocar  is  preferable  when  the  abscess  is  small,  but  when  the  accu- 
mulation is  large  and  sufficiently  firm  attachments  to  the  abdominal  pari^ 
etes  exist,  a  drainage-tube  will  be  necessary. 

In  what  direction  soever  discharge  of  an  abscess  may  take  place,  the 
general  indications  are  to  support  the  powers  of  life  by  food  and  stimu- 
lants. The  utmost  quietude  should  be  maintained.  It  is  useful,  by  the 
application  of  a  firm  flannel  bandage,  to  keep  the  liver  in  its  proper 
position  and  maintain  it  there.  When  pointing  of  an  abscess  occurs, 
a  large  flaxseed  poultice  is  a  soothing  and  a  mechanically  supporting 
application. 

Acute  Yellow  Atrophy. 

Definition. — By  the  term  acute  yellow  atrophy  is  meant  an  acute 
affection  of  the  liver,  characterized  by  rapid  wasting  or  degeneration  of 
the  organ,  accompanied  by  the  systemic  symptoms  belonging  to  an  acute 
acholia  or  cholsemia.  It  is  an  acute,  diffused  inflammation,  with  atrophy 
of  the  proper  gland-elements.  It  has  been  called  icterus  gravis,  malig- 
nant icterus,  hemorrhagic  icterus,  malignant  jaundice,  etc. 

History. — Cases  having  a  more  or  less  exact  resemblance  to  acute 
yellow  atrophy  have  been  occasionally  reported  from  the  earliest  period. 
Amongst  English  physicians.  Bright^  was  one  of  the  first  to  give  an  accu- 
rate account  of  the  clinical  history  of  some  well-defined  cases.  Rokitan- 
sky^  was  really  the  first  to  define  the  disease  from  the  pathological  stand- 
point, and  it  was  he  who  designated  it  acute  yellow  atrophy,  this  term 
being  intended  to  signify  the  nature  of  the  objective  changes.  The  first 
treatise  ever  published  on  the  disease  as  a  distinct  morbid  entity  was 
the  monograph  of  Horaezek,^  which  appeared  in  1 843.  Amongst  the 
French,  Ozonam  in  1847  was  the  first  to  recognize  and  describe  the  dis- 
ease as  a  distinct  affection,  although  Andral'*  had  several  years  before 
mentioned  an  affection  of  the  liver  which  corresponded  in  some  of  its 
features  to  this  affection.  In  1862,  Wagner^  asserted  that  many  of  the 
"cases  of  acute  yellow  atrophy  were  only  examples  of  acute  phosphorus- 
poisoning,  and  that  no  real  distinction  exists  between  the  two  affections. 
This  statement  has  been  warmly  disputed  by  various  German  observers, 
but  there  is  no  doubt  a  close  resemblance  between  the  two  affections. 

Causes. — There  can  be  no  doubt  that  acute  yellow  atrophy  is  a  very 
rare  disease,  since  so  few  examples  are  found  post-mortem.  In  the  course 
of  a  very  large  experience  in  autopsical  examinations  I  have  met  with  but 

^  Gwys  Hospital  Reports,  1836,  vol.  i.  p.  621. 

^  Handbook  of  Pathological  Anatomy,  Am.  ed. 

'  Quoted  by  Legg,  On  the  Bile,  Jaundice,  and  Bilious  Diseases,  Inc.  cit. 

*  Cliniqne  medicale,  1839,  tome  i.i.  p.  363.  ^  Archiv  der  Heilkunde,  1862,  p.  364. 
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one  characteristic  example.^  According  to  Legg,  it  is  "  one  ot  tli.e  rarest 
diseases  known  to  man." 

Several  theories  have  been  proposed  to  explain  the  occurrerce  of  this 
affection,  but  without  success.  It  has  been  ascribed  to  an  excess  in  the 
production  of  bile,  to  stasis  in  the  bile,  and  to  a  sudden  saturation  of  the 
hepatic  cells  with  biliary  matters  contained  in  the  portal  vein.  That  these 
supposed  causes  are  really  influential  in  producing  the  malady  can  hardly 
be  entertained.  That  there  is  a  peculiar  poison  which  has  a  causative 
relation  to  the  disease  is  rendered  probable  by  the  fact  that  a  condition 
closely  allied  to  this  disease  is  produced  by  phosphorus,  antimony,  arsenic, 
and  other  poisons.  Is  it  not  a  ptomaine  generated  under  unknown  con- 
ditions in  the  intestine  ?  Especially  'does  the  morbid  anatomy  of  phos- 
phorus-poisoning nearly  agree  in  all  its  details  with  icterus  gravis — so 
nearly  that  by  many  German  authorities  they  are  held  to  be  identical. 

Age  has  a  certain  influence  in  the  causation  of  this  disease.  It  is  rarely 
seen  in  early  life,  Lebert  in  a  collection  of  63  cases  having  found  only 
2  before  ten  years  of  age,  yet  there  has  been  a  well-marked  case  at  three, 
and  Hilton  Fagge  reports  one  at  two  and  a  half  years  of  age.  Neverthc^ 
less,  much  the  largest  number  occur  between  fifteen  and  twenty-five  year, 
of  age,  and  the  maximum  age  may  be  fixed  at  sixty. 

The  influence  of  sex  in  the  pathogeny  is  most  remarkable.  It  is  tru«.» 
in  Lebert's  collection  of  72  cases  there  were  44  men  and  28  women,  but 
it  is  now  known  that  he  did  not  properly  discriminate  in  his  selection  of 
supposed  examples  of  the  disease.  The  statistics  of  all  other  observeni 
are  opposed  to  those  of  Lebert.  Thus,  in  Frerichs'  collection  of  31  cases, 
carefully  sifted  to  eliminate  error,  there  were  22  women  and  9  men.  Legg 
has  also  collected  100  cases  of  acute  yellow  atrophy,  and  of  these  69  were 
women  or  girls.  The  most  active  period  of  life — from  twenty  to  thirty 
years  of  age — is  the  usual  period  for  the  appearance  of  this  disease.  More 
than  one-half  of  Lebert's  cases  occurred  between  fifteen  and  twenty-five; 
and  of  Frerichs',  two-thirds  happened  between  twenty  and  thirty  years 
of  age.  In  Legg's  collection  of  100  cases,  76  were  between  fifteen  and 
thirty-five  years  of  age.  What  is  the  condition  of  women  at  this  period 
in  life  which  renders  them  so  susceptible  to  this  malady  ?  There  can  be 
no  doubt  that  pregnancy  is  the  great  factor.  Of  69  cases  especially  inter- 
rogated on  this  point,  examined  into  by  Legg,  in  25  pregnancy  was  ascer- 
tained to  exist.  In  Frerichs'  collection  one-half  were  women  in  the  con- 
dition of  pregnancy.  The  period  of  pregnancy  at  which  the  disease 
appears  varies  from  the  fourth  to  the  ninth  month,  the  greatest  number 
occurring  at  the  sixth  month.  So  long  ago  as  1848,  Virchow  drew  atten- 
tion to  the  remarkable  changes  in  the  liver  due  to  pregnancy.  Sinety* 
has  studied  th  efi'ect  of  lactation  on  the  liver,  and  has  ascertained  the 
existence  of  fatty  degeneration.  There  is  a  form  of  jaundice  which 
accompanies  menstruation,  as  shown  by  Senator,^  Hirschberg,  and  others. 
These  facts  indicate  a  certain  relationship  between  the  sexual  system  of 
the  female  and  the  liver,  but  they  do  not  indicate  the  nature  of  the  con- 
nection, if  any  exist,  between  this  condition  and  acute  yellow  atrophy. 

The  influence  of  depressing  emotions  has  been  supposed  to  be  effective 

*  Oeneral  Field  Hospital,  December,  1863. 

*I)e  P^tat  du  Foie  chez  lea  Femdles  en  Lactation,  Paris,  1873  (pamphlet). 

*  Berliner  klinische  Wochenschrifl,  1872,  p.  015,  "  Uebcr  Menstruelle  Gelbiucht.** 
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iQ  producing  this  disease,  but  it  is  more  than  doubtful  if  sach  a  relation- 
ship exists.  Lebert,  however,  refers  13  of  his  cases  to  this  cause,  but 
Legg,  who  bases  his  statements  on  the  study  of  100  carefully-recorded 
cases,  is  sceptical  regarding  the  effect  of  such  influences.  Syphilis  has  in 
some  instances  appeared  to  be  the  principal,  if  not  the  only,  pathogenetic 
factor,  and  Legg  ^  compares  the  action  of  the  virus  of  syphilis  to  the  effect 
of  phosphorus,  mercury,  etc. 

Pathological  Anatomy. — The  anatomical  changes  occurring  in  this 
disease  indicate  the  existence  of  a  systemic  condition  :  the  lesions  are  not 
limited  to  the  liver,  but  involve  various  other  organs.  The  changes  in 
the  liver  should  be  first  described,  since  the  name  of  the  disease  is  derived 
from  the  alterations  in  this  organ.  As  the  name  indicates,  the  lesions 
are  atrophic,  but  not  all  examples  show  this.  In  some  cases  there  is 
little  change  in  the  size  of  the  organ ;  in  others  the  wasting  is  extreme ; 
certainly  in  all  typical  examples  the  liver  is  reduced  in  size.  The  varia- 
tions in  size  observed  are  probably  due  to  the  stage  at  which  the  inspec- 
tion is  made :  if  early,  the  organ  may  not  be  reduced  in  size,  may  be 
even  somewhat  enlarged  by  the  deposition  of  new  material ;  if  later,  the 
atrophic  changes  will  be  more  or  less  pronounced.  When  the  atrophy 
has  taken  place,  the  size  of  the  liver  is  reduced  to  one-half,  even  to  one- 
third,  of  its  original  dimensions ;  it  is  then  soft,  almost  like  pulp,  and 
cannot  maintain  its  shape,  but  flattens  out  on  the  table.  The  capsule  is 
much  wrinkled  and  the  color  of  the  organ  is  yellowish,  variegated  by 
islets  of  reddish  or  brownish-red  color,  these  spots  being  somewhat 
depressed  below  the  general  surface  and  having  a  firm  texture.  On 
section  the  boundaries  of  the  lobules  are  either  lost  or  have  become 
very  indistinct,  the  line  of  section  being  bloodless.  The  knife  with  which 
the  sections  are  made  becomes  greasy.  In  some  instances  ecchymoses  are 
discovered  under  the  capsule,  and  rarely  hemorrhagic  extravasations  in 
the  substance  of  the  liver.  The  bile-ducts  are  found  intact,  as  a  rule. 
The  greatest  change  in  the  size  of  the  liver  is  observed  in  the  left  lobe. 
The  duration  of  the  disease,  as  has  been  indicated  above,  has  a  marked 
influence  over  the  size  and  condition  of  the  liver.  The  atrophic  shrink- 
ing of  the  liver  occurs  more  decidedly  after  the  ninth  day.  In  general, 
the  tissue  of  the  liver  is  soft  and  pulpy  in  consistence.  On  microscopic 
examination  the  most  important  alterations  are  seen  to  have  occurred  in 
the  hepatic  cells;  ultimately,  these  cells  disappear,  being  replaced  by 
fatty  and  connective-tissue  detritus;  but  before  this  stage'  is  reached 
important  alterations  have  taken  place  in  the  form  and  structure  of  these 
bodies  :  the  cells  become  granular  and  fatty,  and  lose  their  sharpness  and 
regularity  of  contour,  especially  at  the  periphery  of  the  lobule,  but  ulti- 
mately all  the  cells  within  the  lobule  undergo  atrophic  degeneration.  In 
this  atrophic  degeneration  of  the  hepatic  cells,  in  their  fatty  degeneration, 
and  ultimately  entire  disappearance,  consist  the  real  proofs  of  the  disease. 
The  red  islets  of  tissue  already  alluded  to  consist  of  the  fatty  detritus 
mixed  with  crystals  of  hsematoidin. 

More  or  less  increase  of  the  connective  tissue  is  noted  in  many  of  the 
cases — increase  of  connective  tissue  with  numerous  young  cells  formed 
around  the  vessels  and  the  bile-ducts  (Waldeyer^).     The  changes  in  the 

^  On  the  Bile,  Jaundice,  and  Bilious  Diseases,  loc.  cit. 
*  Arch,  fur  path.  Anat.,  1868,  p.  536,  Band  xliii. 
Vol.  II.— 65 
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liver  would  surely  be  incomplete  without  some  references  to  the  minute 
organisms  which  play  so  important  a  part  in  modern  pathology.  Wald- 
eyer  was  the  first  to  demonstrate  the  presence  of  bacteria  in  the  pigment- 
remains  of  the  hepatic  cells.  Other  observers  have  been  unable  to  detect 
them,  so  that  at  present  the  parasitic  origin  of  this  aifection  remains  sub 
judice. 

Important  changes  also  take  place  in  the  spleen,  but  the  opinions  on 
this  point  are  somewhat  contradictory.  Frerichs  found  the  spleen 
enlarged  in  most  of  his  cases ;  Liebermeister,  on  the  other  hand,  and 
Legg,^  find  that  the  spleen  is  enlarged  in  about  one-third  of  the  cases. 
When  the  atrophic  changes  occur  in  the  liver,  more  or  less  swelling 
of  the  splenic  veins  must  occur  in  consequence  of  portal  obstruction. 
The  peritoneum,  especially  the  omental  part,  is  the  seat  of  multiple 
ecchymoses,  and  the  endothelium  is  fatty.  The  mesenteric  glands  are 
usually  swollen.  More  or  less  blackish  or  brownish  fluid,  consisting  of 
altered  blood,  is  usually  found  in  the  stomach,  and  the  same,  assuming  a 
tar-like  consistence,  in  the  large  intestine.  Ecchymoses  of  rather  small 
size  are  distributed  over  the  stomach  and  intestines.  The  epithelium  of 
the  stomach-glands  is  found  granular  and  disintegrating,  and  a  catarrhal 
state  of  the  gastro-intestinal  mucous  membrane  exists  throughout.  The 
secretions  are  never  normal,  and  the  stools  are  wanting  in  bile  or  present 
a  tarry  appearance,  due  to  the  presence  of  blood. 

Important  changes  take  place  in  the  kidneys.  They  consist  essentially 
in  a  granular  and  fatty  degeneration  of  the  tubular  epithelium,  whence 
the  altered  appearance  of  the  cortex.  Multitudes  of  bacteria  crowd  the 
pyramids.  Ecchymoses  also  are  found  in  the  mucous  membrane  of  the 
pelvis  of  the  kidney,  in  the  bladder,  and  indeed  all  along  the  genito- 
urinary tract. 

The  muscular  tissue  of  the  heart  is  in  a  state  of  acute  fatty  degenera- 
tion, beginning  with  a  granular  change  which  may  at  the  outset  be  of 
very  limited  extent  and  involve  but  few  fibres.  The  endo-  and  pericar- 
dium are  studded  with  ecchymoses  or  marked  by  hemorrhagic  extrava- 
sations, and  the  pleura  presents  similar  appearances,  but  not  to  the  same 
extent. 

The  brain  does  not  always  show  evidences  of  change,  but  in  many 
instances  there  are  ecchymoses  of  the  meninges ;  the  walls  of  the  vessels 
are  affected  by  fatty  degeneration. 

The  tissues  of  the  body  are  more  or  less  deeply  stained  with  bile.  The 
pathological  change  on  which  the  jaundice  depends  has  been  variously 
stated,  but  the  most  probable  explanation  is  that  which  refei-s  it  to 
mechanical  obstruction  of  the  bile-ducts,  either  by  catarrhal  swelling  or 
fatty  degeneration  of  the  epithelium.  Notwithstanding  the  prominence 
of  the  hepatic  symptoms,  acute  atrophy  of  the  liver  is  probably  only  one 
element  in  a  constitutional  morbid  complexus. 

Symptoms. — Acute  yellow  atrophy  begins  in  two  modes — the  grave 
symptoms  preceded  by  mild  prodromes,  or  the  most  serious  symptoms 
appear  at  the  onset.  The  former  mode  is  the  more  common.  The  usual 
prwlromes  are  referable  to  the  gastro-intestinal  canal,  and  consist  of  loss 
of  appetite,  nausea,  vomiting,  a  bitter  taste  in  the  mouth,  headache,  and 
general  malaise.     Indeed,  the  opening  attack  may  be  much  like  an  ordi- 

'  On  the  Bile,  Jaundice,  and  Bilious  Diseases,  supra. 
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nary  bilious  seizure  or  acute  gastro-duodenal  catarrh  or  a  sick  headache. 
In  some  cases  the  initial  symptoms — nausea  and  diarrhoea — appear  to  be 
induced  by  an  indigestible  article  of  food.  Jaundice  never  fails  to  be 
present  at  some  period,  but  is  usually  one  of  the  prodromic  symptoms. 
It  has  no  special  characteristics  by  which  the  gravity  of  the  approaching 
seizure  may  be  measured.  It  is  usually  rather  deep,  and  all  parts  •  are 
deeply  stained,  but  the  coloration  may  be  limited  to  the  body  and  upper 
extremities.  No  change  in  pulse  or  temperature,  except  the  usual  depres- 
sion of  both  functions,  is  to  be  observed ;  the  urine  is  deeply  stained  with 
pigment,  and  the  feces  are  grayish,  colorless,  or  parti-colored. 

The  period  of  time  elapsing  before  the  serious  symptoms  come  on  is 
not  constant ;  from  one  week  to  several  months  have  been  the  variations 
observed.  In  a  minority  of  the  cases  no  prodromes  have  occurred,  but 
the  grave  symptoms  have  declared  themselves  at  once.  From  the  appear- 
ance of  the  jaundice  up  to  the  onset  of  severe  symptoms  the  time  has  varied 
from  two  weeks  to  several  months,  but  has  rarely  exceeded  three  months. 
During  this  time  there  may  be  nothing  to  indicate  the  gravity  of  the 
approaching  symptoms ;  in  fact,  the  case  then,  as  at  the  onset,  seems  to  be 
one  of  simple  gastro-duodenal  catarrh  associated  with  catarrhal  jaundice. 
The  onset  of  serious  symptoms  is  most  usually  announced  by  dilatation 
of  the  pupil.  If,  therefore,  in  a  case  of  apparently  simple  catarrhal  jaun- 
dice, especially  in  a  pregnant  female,  there  should  occur  without  apparent 
reason  a  marked  and  persistent  dilatation  of  the  pupil,  the  possibility  of 
the  case  being  one  of  acute  atrophy  should  be  apprehended.  This  symp- 
tom is  not,  alone,  of  sufficient  value  to  decide  the  character  of  the  case, 
but  then  an  obstinate  insomnia  comes  on,  violent  headache  is  experienced, 
there  is  more  or  less  confusion  of  mind,  and  jactitations  or  an  extreme 
restlessness  occurs.  When  such  pronounced  nervous  symptoms  appear 
the  character  of  the  attack  is  explained. 

Various  divisions  have  been  proposed  to  mark  the  type  of  the  symp- 
toms :  thus,  the  icteric  period  embraces  the  prodromal  symptoms  with 
jaundice;  the  toxsemic  period  is  that  stage  characterized  by  profound 
nervous  disturbances.  Ozonam  has  divided  the  symptoms  into  those  of 
the  prodromal  period  and  those  of  the  serious  stage,  the  latter  being  sub- 
divided into  the  symptoms  of  excitation  and  those  of  collapse.  There 
may  be  no  prodromal  period,  however ;  without  any  preliminary  symp- 
toms the  patient  is  suddenly  seized  with  delirium  and  passes  into  a  condi- 
tion of  coma  and  insensibility,  or  the  first  evidence  of  serious  illness  may 
be  convulsions.  It  is  probable,  however,  that  in  even  the  most  sudden 
cases  mild  prodromal  symptoms  had  occurred,  but  were  overlooked. 
There  is  much  variability  in  the  symptoms  of  the  toxsemic  period. 
There  are  three  symptoms :  excitement  with  delirium,  sometimes  delir- 
ium ferox ;  coma,  less  or  more  profound ;  and  convulsions.  Legg  has 
numerically  expressed  the  relative  frequency  of  these  symptoms  thus : 
Of  100  cases  of  unquestionable  acute  atrophy,  76  had  become  comatose, 
59  were  delirious,  and  32  had  suffered  convulsions.^  According  to  the 
same  authority,  delirium  and  coma  were  associated  together  in  about  one- 
half  of  the  cases,  but  in  pregnant  women  coma  often  occurs  alone  (Legg). 
Usually,  when  convulsions  happen  there  has  been  either  coma  or  delirium. 
With  these  cerebral  symptoms  there  are  often  present  various  disturl)- 
^  On  the  Bile,  Jaundice,  and  Bilious  Diseases,  loc.  eit. 
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ances  of  motility  and  sensibility,  such  as  local  convulsions,  jactitations, 
hiccough,  extreme  restlessness,  paralysis  of  the  sphincters,  and  inconti- 
nence of  urine  and  feces  or  retention,  grinding  of  the  teeth,  exalted  sen- 
sibility of  the  skin,  or  it  may  be  complete  anaesthesia,  severe  itching  of 
the  surface,  etc. 

During  the  toxsemic  period,  and  directly  dependent  on  the  retention  of 
excrementitious  matters  in  the  blood,  hemorrhages  occur  from  the  mucous 
surfaces,  from  wounds,  and  into  the  various  serous  membranes.  A  changed 
state  of  the  blood  being  present  in  all  cases  of  this  disease,  the  proportion 
in  which  extravasations  take  place  is  high — in  about  71.3  per  cent,  accord- 
ing to  Liebermeister,  and  80  per  cent,  according  to  Legg.  The  latter  author 
regards  these  estimates  as  rather  low.  When  hemorrhage  occurs  in  the 
stomach  in  small  amount,  it  presents  itself  as  coffee-grounds  or  as  black 
vomit,  and  in  the  intestine  in  the  form  of  black,  tarry  stools  or  melaena. 
Hemorrhage  may  also  occur  from  the  surface  of  an  ulcer,  from  a  fresh 
wound,  a  leech-bite,  etc. ;  but  the  most  usual  form  of  extravasation  of 
blood  after  the  gastro-iutestinal  is  epistaxis  or  bleeding  from  the  nose. 
Women  who  abort,  as  they  are  very  apt  to  do  when  this  disease  comes  on, 
may  suffer  from  frightful  hemorrhage,  and  deaths  have  been  thus  caused. 
Various  opinions  have  been  expressed  as  to  the  cause  of  the  hemorrhagic 
condition — by  some  attributed  to  the  changes  in  the  composition  of  the 
blood ;  by  others  to  the  alterations  of  the  vessel  walls ;  both  factors  are 
doubtless  concerned. 

During  the  prodromic  period  the  temperature  of  the  body,  as  in  the 
case  of  ordinary  uncomplicated  jaundice,  is  rather  depressed  below  nor- 
mal, sometimes  as  much  as  two  degrees ;  but  when  the  toxsemic  stage 
comes  on  the  body-heat  rises  to  a  variable  extent,  but  usually  over  100°  F. 
In  some  cases  no  febrile  movement  can  be  detected ;  in  others  a  very  con- 
siderable elevation  of  temperature  occurs,  but  very  rarely  attains  to  105° 
or  106°  F.  The  pulse  becomes  very  rapid,  in  some  instances  rising  to 
140 ;  but  without  any  apparent  cause  it  may  fall  suddenly  to  70  or  80, 
and  these  fluctuations  may  take  place  several  times  a  day.  The  rise  of 
temperature  and  a  very  rapid  pulse  may  come  on  in  the  final  coma  only ; 
and  immediately  after  death,  as  Legg  points  out,  the  body-heat  may  attain 
the  maximum  elevation. 

As  the  toxaemic  period  develops  the  tongue  becomes  dry,  glazed,  fis- 
sured, sordes  form  on  the  teeth  and  lips,  the  breath  becomes  fetid,  and 
the  breathing  may  assume  the  Cheyne-Stokes  type.  The  nausea  and 
vomiting  of  the  prodromal  period  persist,  and  the  ominous  coffee- 
grounds  appear  in  the  rejected  matters,  or  grumous  masses — clots  acted 
on  by  the  gastric  juice — are  brought  up.  Black,  pitch-like,  or  tarry 
stools,  the  result  of  hemorrhage,  are  passed  toward  the  end — involun- 
tarily when  liquid.  When  no  blood  is  present  the  stools  are  grayish 
and  without  bile.  Constipation  may  be  the  condition  instead  of  diar- 
rhoea in  about  one-third  of  the  cases. 

Various  eruptions  have  been  observed  on  the  skin,  such  as  petechise, 
roseola,  eczema,  etc.,  but  their  very  variety,  as  their  occasional  appear- 
ance, indicates  their  accidental  relationship  to  the  disease. 

The  urine  is  much  altered  in  character,  but  it  is  usually  acid  in  reac- 
tion, although  it  has  been  observed  neutral  or  alkaline.  The  specifii^ 
gravity  is  at  or  nearly  normal,  and  it  has  a  deep-brownish  or  bilious  h"*» 
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due  to  the  presence  of  bile-pigment.  The  most  important  change  in  the 
composition  of  the  urine  is  the  diminished  quantity  of  urea  or  its  entire 
disappearance;  the  phosphates,  and  especially  the  chlorides,  are  also 
usually  diminished  in  amount;  and  albumen  and  ieucin  and  tyrosin 
appear  to  a  lesser  or  greater  extent,  together  with  hyaline,  fatty,  and 
granular  casts. 

Although  the  observations  are  somewhat  contradictory,  it  seems  pretty 
definitely  established  that  the  blood  is  more  or  less  altered  in  composi- 
tion, morphological  and  chemical.  The  red  corpuscles  are  diminished 
in  amount,  and  often  deformed ;  the  white  corpuscles  are  increased ;  and 
excrementitious  products — urea,  Ieucin,  tyrosin,  and  cholesterin — are  found 
in  greater  or  less  quantity. 

Course,  Duration,  and  Termination. — Although,  as  a  rule,  the 
course  of  acute  atrophy  is  rapid,  it  is  not  invariably  so.  In  some 
instances  the  prodromic  symptoms  have  continued  through  several 
months,  but,  according  to  Thierfelder,  one-half  of  the  cases  terminate 
in  from  three  to  five  weeks,  and  in  only  10  per  cent,  is  the  duration 
continued  into  eight  weeks.  The  course  of  the  disease  is  extremely 
rapid  in  pregnant  females,  rarely  extending  beyond  the  second  week. 
An  extended  course  of  the  disease  is  due  to  delay  in  the  prodromic  stage, 
the  toxsemic  period  being  always  absolutely  and  relatively  shorter.  In 
the  condition  of  pregnancy  the  danger  is  increased  by  the  hemorrhages, 
and  the  early  termination  is  due  chiefly  to  this  factor.  When  the  dura- 
tion of  the  disease  is  protracted  and  its  evolution  normal,  the  accumula- 
tion of  hepatic  excrementitious  matters  sets  up  cerebral  disturbance,  which 
becomes  a  pronounced  feature  of  the  case. 

The  termination  cannot  probably  be  otherwise  than  fatal.  As  in  the 
course  of  the  disease  the  hepatic  cells  undergo  solution  and  disintegration, 
their  restoration  can  hardly  be  regarded  as  possible,  certainly  not  proba- 
ble. Any  curative  result  must,  then,  be  wrought  in  the  prodromic  period, 
when  the  diagnosis  must  be  viewed  with  some  mistrust. 

Diagnosis. — George  Harley^  maintains  the  singular  doctrine  that 
acute  yellow  atrophy  is  only  the  "sporadic  form  of  the  contagious 
jaundice  of  the  tropics,''  or  yellow  fever.  He  bases  his  opinion  on 
the  identity  of  their  symptoms,  pathological  anatomy,  mortality,  and 
contagious  character;  for  he  affirms  that  acute  yellow  atrophy  may 
exhibit  contagious  power  in  temperate  climates. 

Afj  acute  yellow  atrophy  comes  on  as  an  ordinary  catarrhal  jaundice, 
it  is  impossible  to  distinguish  it  from  the  latter  aifection  during  the  pro- 
dromal period.  When  cerebral  symptoms,  black  vomit,  and  tarry  stools 
appear,  the  area  of  hepatic  dulness  very  decidedly  diminishes,  and  Ieucin 
and  tyrosin  replace  urea  in  the  urine,  acute  atrophy  may  be  suspected. 

Acute  phosphorus-poisoning,  as  regards  its  symptomatology  and  mor- 
bid anatomy,  does  not  diifer  from  acute  yellow  atrophy,  and  many  cases 
of  the  latter  have  been  mistaken,  it  is  supposed,  for  the  former.  To  dis- 
tinguish between  them  the  history  of  the  case  must  be  carefully  ascer- 
tained. 

When,  after  the  prodromal  symptoms,  which  may  not  be  accurately 
diagnosticated,  there  occurs  a  rapid  decline  in  the  area  of  hepatic  dulness, 
hemorrhages  take  place  from  the  mucous  surfaces,  stupor  and  delirium 

*  Diseases  of  the  Liver,  Amer.  ed.,  1882,  p.  255. 
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siiperveue,  aod  urea  disappears  from  the  uriue,  being  replaced  by  leucin 
and  tyrosin,  there  can  be  no  difficulty  in  coming  to  a  conclusion :  the  case 
must  be  one  of  acute  yellow  atrophy. 

Treatment. — It  was  formerly  supposed  that  a  case  of  acute  yellow 
atrophy  must  necessarily  prove  fatal,  but  this  opinion  must  now  be  modi- 
fied, since  examples  of  cure  of  supposed  cases  have  been  reported  from 
Oppolzer's  clinic,^  by  Lebert,^  by  Harley,^  and  others.  As  at  the  onset 
the  symptoms  cannot  be  distinguished  from  a  bilious  attack  or  from 
catarrhal  jaundice,  the  treatment  must  be  appropriate  to  these  states. 
When  the  serious  symptoms  begin,  a  large  dose  (Bj)  of  quinine  should 
be  at  once  administered,  and  half  the  quantity  at  regular  intervals  to 
keep  up  the  cinchonism.  Phosphate  of  soda,  with  some  arseniate  and 
such  mild  hepatic  stimulants  as  euonymin,  iridin,  etc.,  should  be  given 
to  maintain  a  gentle  aperient  action.  Experience  has  proved  that  active 
or  drastic  cathartics  do  harm  rather  than  good ;  on  the  other  hand,  mild 
laxatives,  especially  those  having  cholagogue  action,  seem  to  do  good. 

Important  symptoms  arising  during  the  toxsemic  period  require  rem- 
edies to  combat  them.  Nausea  and  vomiting,  and  also  diarrhoea,  are 
best  relieved  by  carbolic  acid  and  bismuth  in  combination.  Hemorrhage 
requires,  when  intestinal,  the  chloride  and  perchloride  of  iron ;  when 
from  other  mucous  surfaces,  ergotin,  gallic  acid,  and  other  haemostatics. 
The  depression  of  the  vital  forces  should  be  treated  by  small  and  fre- 
quently-repeated doses  of  alcohol,  by  quinine,  by  iron,  and,  under  some 
conditions,  by  digitalis.  After  the  disintegration  of  the  hepatic  cells 
has  been  produced  no  remedies  can  be  of  any  service.  Until  this  occurs, 
however,  it  seems  to  the  author  well  worth  while  to  attempt  to  stay  the 
destruction  by  the  administration  of  those  remedies  which,  by  their  accu- 
mulation in  that  organ,  indicate  a  special  affinity  for  its  tissue.  These 
drugs  are  phosphorus,  antimony,  gold,  silver,  and  mercuric  chloride. 
By  the  timely  administration  of  one  or  more  of  these  would  it  not  be 
possible  to  stay  the  progress  of  the  atrophic  degeneration? 


The  Liver  in  Phosphorus-Poisoning. 

Definition. — Poisoning  by  phosphorus  may  seem  to  be  a  toxicological 
question  rather  than  a  merely  hepatic  disease,  but  as  the  morbid  complexus 
thus  induced  is  so  similar  to  acute  yellow  atrophy  that  the  conditions  are 
regarded  as  identical  by  many  of  our  German  colleagues,  it  is  necessary  to 
enter  into  some  details  regarding  it. 

Pathogeny. — Phosphorus-poisoning  occurs  at  any  period  from  youth 
to  old  age,  but  is  most  common  from  twenty  to  thirty  years  of  age. 
Women  seem  more  inclined  to  effect  self-destruction  in  this  way  than 
are  men,  probably  because  phosphorus  matches  are  so  readily  obtained. 
Cliildren  may  munch  match-heads  in  a  spirit  of  mischief.  That  form 
of  chronic  poisoning  seen  in  workmen  in  match-factories,  and  consisting 
in  necrosis  of  bone,  etc.,  does  not  come  within  the  scope  of  the  present 
inquiry. 

A  body  poisoned  by  phosphorus  does  not  exhibit  a  tendency  to  putre- 
factive decomposition  within  the  usual  period.    The  tissues  are  more  or  less 

^  Thierfelder,  op.  cit.  '  Ibid.  '  Diseases  of  (he  Liver,  Amer.  ed.,  supra. 
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deeply  stained  by  bile-pigment,  and  this  coloration  extends  to  pathological 
fluids  as  well.  The  serous  and  mucous  membranes  contain  points  of  blood- 
extravasation,  but  they  are  especially  numerous  in  the  serous  membranes. 
Hemorrhages  of  this  kind  are  due  to  two  causes — to  the  disorganization 
of  the  blood,  and  to  fatty  degeneration  of  the  arterioles.  The  heart  is 
also  more  or  less  advanced  in  fatty  degeneration,  the  muscles  granular, 
the  striations  obscure  or  obliterated,  and  the  whole  soft  and  easily  torn. 
The  spleen  is  usually  enlarged- — often,  indeed,  to  twice  its  natural  size. 
The  liver  presents  highly-characteristic  alterations.  When  death  occurs 
early  the  organ  is  generally  enlarged,  infiltrated  with  fat,  the  connective 
tissue  undergoing  hyperplasia ;  but  in  more  advanced  cases  atrophy  has 
taken  place,  the  cells  have  disappeared  and  are  replaced  by  fat-granules, 
crystals  of  leucin  and  tyrosin,  connective  tissue,  etc. — in  fact,  the  changes 
characteristic  of  acute  yellow  atrophy.  The  jaundice  has  been  variously 
interpreted.  As  the  bile-ducts  in  advanced  cases  are  found  to  contain  no 
bile,  but  only  a  colorless  mucus,  the  advocates  of  a  hsematogenic  jaundice 
hold  that  the  jaundice  is  due  to  a  failure  of  the  liver  to  excrete  the  biliary 
principles  in  the  blood  ;  whilst  the  opponents  of  this  view  maintain  the 
existence  of  an  obstruction  in  the  ultimate  ducts.  Harley^  has  recently 
brought  forward  some  strong  facts  and  arguments — which  we  believe  can 
be  successfully  controverted — maintaining  the  former  view.  The  jaun- 
dice of  phosphorus-poisoning,  if  Harley's  opinion  prove  to  be  correct, 
must  be  regarded  as  a  hsematogenic  jaundice. 

The  mucous  membrane  of  the  stomach,  as  might  be  supposed,  is  more 
or  less  ulcerated  or  in  an  advanced  state  of  catarrh,  and  the  gastric  glands 
are  affected  by  fatty  degeneration. 

The  kidneys  are  affected  in  a  similar  manner  to  the  liver ;  the  epithe- 
lium is  fatty  and  sometimes  detached,  and  the  same  process  is  found  to 
occur  in  the  vessels  and  epithelium  of  the  cortex. 

Symptoms. — Not  only  in  the  morbid  anatomy,  but  in  the  symptoms, 
do  we  find  that  a  very  remarkable  resemblance  exists  between  acute  yel- 
low  atrophy  and  phosphorus-poisoning.  As  phosphorus  is  usually  swal- 
lowed in  bulk,  some  hours  may  elapse  before  the  local  symptoms  begin, 
for  the  contents  of  the  stomach  and  the  tough  mucus  lining  the  mucous 
membrane  may,  and  usually  do,  prevent  immediate  contact  of  the  poison 
with  the  mucous  membrane.  When  the  stomach  is  entirely  empty  the 
symptoms  may  begin  in  an  hour  or  two.  The  symptoms  produced  may 
1)6  arranged  in  two  groups — those  due  to  the  local  irritation  excited  by 
the  poison  ;  those  due  to  its  systemic  impression.  In  the  first  group 
belong  burning  in  the  gullet,  pain,  nausea,  and  vomiting.  According  to 
Lewin,^  who  has  collected  a  number  of  cases  for  analysis,  vomiting  occurs 
in  26  out  of  32  instances  of  poisoning.  Some  hours — often,  indeed,  three 
or  four  days — then  elapse  before  the  systemic  symptoms  begin.  Vomit- 
ing, which  was  for  the  time  being  suspended,  occurs  again,  and  instead 
of  the  mere  contents  of  the  stomach,  containing  more  or  less  phosphorus, 
, blood,  somewhat  changed  by  the  gastric  juice — chocolate-colored  or  as  cof- 
fee-grounds— appears  in  the  vomited  matters.  The  evacuations  from  the 
bowels  may  at  first,  as  the  contents  of  the  stomach,  appear  phosphores- 
cent, and  afterward  exhibit  the  appearances  due  to  the  presence  in  then) 

^  Diseases  of  the  Liver,  loc  cit. 

*  Virchovfs  Archiv  fiir  path.  Anat.,  etc.,  Band  xxi.  p.  514  ei  seq. 
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of  altered  blood.  At  this  time,  if  the  liver  be  examined  it  will  be  found 
somewhat  enlarged  and  tender  to  pressure,  and  on  or  about  the  third  day 
jaundice  appears ;  but  it  should  not  be  overlooked  that  jaundice,  as  Bam- 
berger^ has  shown,  may  be  postponed  to  the  second  or  third  week  after 
the  phosphorus  has  been  taken. 

In  favorable  cases  the  area  of  hepatic  dulness  decreases  and  the  jaun- 
dice declines.  In  the  fatal  cases  certain  nervous  phenomena  become 
prominent.  There  occur  drowsiness,  developing  into  coma,  with  inter- 
current attacks  of  delirium  which  may  be  of  a  maniacal  character ;  con- 
vulsions, spasmodic  attacks,  dilated  pupils,  and  involuntary  evacuations. 
The  disorganization  of  the  blood  and  the  fatty  change  in  the  vessels  are 
exhibited  in  the  hemorrhages  from  the  gastro-intestinal  mucous  mem- 
brane. The  nervous  phenomena  are  due  chiefly  to  the  retention  in  the 
blood  of  various  excrementitious  matters  which  it  is  the  function  of  the 
liver  to  separate  from  the  blood.  Flint's  theory  of  cholestersemia  has 
been  so  abundantly  disproved  that  no  one  upholds  it  at  the  present  time, 
but  the  cerebral  symptoms  are  properly  referred  to  the  retention  of  all 
hepatic  excrement. 

The  temperature  in  phosphorus-poisoning  rises  from  99°  to  102°  F., 
but  it  may  reach  in  severe  cases  to  103°  to  105°  F.,  and  at  death  or 
immediately  afterward  to  105°,  even  to  107°  F.  The  same  fact  is  true 
of  acute  yellow  atrophy.  With  the  jaundice  the  pulse  declines,  but  in 
the  further  progress  of  the  case,  especially  toward  the  close,  the  pulse 
becomes  rapid  and  small. 

The  changes  occurring  in  the  urine  are  highly  significant.  The  amount 
of  urea  decreases  as  the  symptoms  increase  in  severity,  pnd  leucin  and  ty- 
rosin  take  its  place.  If  the  case  tends  to  recovery  the  area  again  increases 
in  amount,  but  if  the  tendency  is  in  the  opposite  direction  the  quantity  of 
urea  steadily  diminishes.  Bile  acids  and  bile-pigment  are  found  in  quan- 
tity, and  albumen  is  present  in  small  amount. 

CouESE,  Duration,  and  Termination. — Phosphorus-poisoning  is 
necessarily  an  acute  affection,  but  the  duration  of  cases  is  much  influenced 
by  the  form  in  which  the  poison  is  taken.  If  in  a  liquid  and  diffusible 
form,  as  oleum  phosphoratum,  the  local  and  systemic  symptoms  will 
develop  in  a  few  hours,  but  if  in  solid  masses,  as  particles  of  match- 
heads,  many  hours  (six  to  ten)  may  elapse  before  the  local  irritation 
begins.  The  proportion  of  cures  in  phosphorus-poisoning  varies  from 
one-fourth  to  one-half  of  the  cases.  Much  depends,  however,  on  the 
promptness  and  efficiency  of  the  treatment.  The  prognosis  is  the  more 
favorable  the  earlier  proper  measures  of  relief  have  been  instituted.  If 
the  case  has  proceeded  to  jaundice,  hemorrhages,  black  vomit,  etc.  with- 
out the  administration  of  suitable  antidotes,  little  can  be  expected  from 
any  kind  of  treatment. 

Diagnosis. — The  history  of  any  case  involved  in  doubt  is  indispen- 
sable to  a  correct  conclusion.  The  phosphorescent  appearance  of  the 
matters  vomited  or  passed  by  stool  may  make  the  differentiation  com- 
paratively easy;  but  if  the  case  has  passed  beyond  this  stage,  phos- 
phorus-poisoning can  be  separated  from  acute  yellow  atrophy  only 
by  the  history  of  the  case.  If  the  fact  of  the  administration  of  phos- 
phorus is  successfully  concealed,  no  differentiation  can  be  made,  since 

*  Legg,  On  the  Bile,  Jaumiice,  and  BUioas  Diseases,  loc.  cU. 
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even  the  best  authorities  hold  to  the  identity  of  the  toxic  symptoms  pro- 
duced  by  this  poison  and  of  the  morbid  anatomy,  with  the  symptoms  and 
lesions  of  acute  yellow  atrophy. 

Treatment. — The  poison  should  be  evacuated  as  quickly  as  possible 
by  emetics  and  proper  diluents.  The  best  emetics  are  sulphate  of  copper, 
apomorphia,  and  ipecacuanha,  the  antimonial  and  mercurial  emetics  being 
unsuited,  since  their  effects  are  similar  to  those  of  phosphorus.  Oleag- 
inous protectives  do  not  prevent,  but  really  favor,  the  absorption  of 
phosphorus.  Decoctions  of  flaxseed,  slippery  elm,  acacia,  etc.  are  suit- 
able demulcents  and  protectives.  The  fatty  matter  in  food,  eggs,  etc. 
will  have  an  injurious  effect  by  promoting  the  solution  and  absorption 
of  the  phosphorus,  and  should  hence  be  excluded  from  the  diet.  The 
most  effective  antidote  is  oleum  terebinthinse,  and  the  most  suitable  prep- 
aration is  the  French  acid  oil.  Freshly-distilled  turpentine  appears  to 
be  almost  if  not  entirely  useless.  It  is  probable  that  the  American  oil 
which  is  old  and  has  been  exposed  to  the  air  for  many  months  will  answer 
the  purpose,  but  it  cannot  be  too  strongly  insisted  on  that  the  turpentine 
which  has  proved  to  be  efficient  in  phosphorus-poisoning  is  the  French 
acid  oil.  Turpentine  when  exposed  to  the  air  absorbs  oxygen  as  ozone, 
and  to  this  principle  are  probably  due  the  curative  effects  of  old  turpentine. 
Phosphorus  when  acted  on  by  this  agent  is  converted  into  a  spermaceti- 
like substance  entirely  devoid  of  toxic  power.  As  rapidly  as  possible 
the  poison  should  be  acted  on  by  the  antidote,  and  then  the  stomach 
should  be  evacuated,  using,  cseteris  paribus,  the  sulphate  of  copper,  since 
this  forms  an  insoluble  phosphide  with  any  portion  of  free  phosphorus, 
whilst  at  the  same  time  it  empties  the  stomach  of  its  contents.  Although 
the  immediate  results  of  the  poison  may  be  thus  removed,  the  damage  to 
the  red  corpuscles  and  to  the  wliole  mass  of  the  blood  requires  special 
management.  The  success  of  transfusion,  as  practised  by  Jiirgensen,^ 
proves  that  the  substitution  of  fresh  blood  may  save  life  when  the  exist- 
ing blood-supply  is  inadequate  to  the  performance  of  its  proper  functions. 
It  follows  that  if  the  toxic  effects  of  phosphorus  have  continued  for  sev- 
eral days,  blood-transfusion  will  be  necessary  in  those  cases  characterized 
by  an  inability  to  recuperate  notwithstanding  the  successful  removal  of 
the  poison. 

For  the  inflammatory  symptoms  produced  by  the  local  action  of  phos- 
phorus, opium  in  some  form  is  indispensable.  This  remedy  is  equally 
valuable  as  a  means  of  maintaining  the  vital  resources  and  to  prevent 
the  evil  results  of  shock  and  inflammation. 


Carcinoma  of  the  Liver. 

Definition. — Under  the  term  carcinoma  of  the  liver  are  included  pri- 
mary and  secondary  cancer  of  the  liver.  The  malady  with  which  we  are 
now  concerned  is  the  primary  affection,  occurring  in  the  organ  proper  or 
in  some  pathological  new  formation  connected  with  it. 

Etiology. — Heredity  is  the  most  important  factor!  A  careful  inves- 
tigation of  the  reported  examples  demonstrates  that  from  15  to  20  per 
cent,  owe  their  origin  to  hereditary  influence  clearly,  and  probably  con- 
^  Berliner  klinische  Wochenschrift,  No.  21,  1871. 
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siderably  more  are  indirectly  derived  in  this  way  when  the  immediate 
connection  may  not  be  demonstrable.  Next  to  heredity,  age  must  be 
regarded  as  the  most  important  pathogenetic  influence,  much  the  largest 
number  occurring  at  from  forty  to  sixty  years  of  age.  It  is  a  malady  of 
advanced  life,  therefore,  rather  than  of  youth  or  middle  age.  Exclud- 
ing the  female  organs  from  consideration,  it  is  quite  certain  that  sex  has 
little  special  influence,  and  that  males  and  females  are  affected  about 
equally. 

Primary  cancer  of  the  liver  is  comparatively  infrequent,  occurring  in 
not  more  than  one-fourth  of  the  cases.  Frerichs  collected  91  cases,  and 
of  these  46  were  secondary  to  cancer  in  organs  having  vascular  commu- 
nication with  tlie  liver. 

Pathological  Anatomy. — Under  the  term  cancer  of  the  liver  are 
included  several  distinct  forms  of  morbid  growth,  but  united  in  the 
characteristic  of  malignancy.  From  the  merely  clinical  standpoint  this 
characteristic  is  the  most  decisive  bond  of  union  between  them,  and 
serves  as  the  point  of  departure  in  the  study  of  this  affection.  Primary 
cancer  of  the  liver  is  divisible  into  two  forms :  1,  as  a  single,  defined 
tumor;  2,  as  an  infiltration  through  the  whole  mass  of  the  organ.^ 
Secondary  cancer  occurs  in  nodular  masses,  and  with  extreme  rarity  as 
an  infiltration.  The  form  of  cancer  is  really  the  same ;  the  differences 
in  structure  are  only  apparent,  the  variations  being  due  to  the  relative 
proportion  of  cells,  fibres,  and  vessels.  If  the  fibrous  stroma  is  abun- 
dant and  the  cells  small  in  quantity,  the  form  of  structure  approaches 
scirrhus ;  on  the  other  hand,  if  the  cells  largely  preponderate,  the  type 
is  encephaloid ;  if  vessels  predominate,  it  is  called  telangiectatic.  The 
usual  form  in  cancer  of  the  liver  is  the  soft,  cellular  variety,  encephaloid 
or  medullary.  When  the  cancerous  new  formation  is  nodular,  the  masses 
vary  in  size  from  a  pea  to  a  child's  head,^  and  are  numerous  inversely 
as  their  size.  When  the  cancer  occurs  as  a  solitary  tumor,  it  may  attain 
to  enormous  dimensions.  It  has  a  spherical  shape  usually,  protrudea 
from  the  surface  of  the  organ  somewhat  irregularly,  and  the  overlying 
peritoneum  is  thickened,  cloudy,  and  adherent  from  a  local  inflammation. 
The  central  portion,  whether  there  be  one,  several,  or  many  nodules,  is 
depressed,  giving  an  umbilicated  appearance  to  the  tumor;  and  this 
central  depression  is  found  to  be  soft,  almost  diffluent,  and  full  of  juice. 
The  fibrous  stroma  which  extends  through  this  central  soft  material  ha^ 
a  reticulated  arrangement  and  a  shining,  fibrous  appearance.  The  can- 
cerous masses  are  not  confined  to  these  nodules,  but  extend  into  the  sur- 
rounding hepatic  structure,  push  their  way  into  the  portal  (especially  the 
hepatic)  veins,  block  the  ducts,  and  invade  the  lymphatic  glands  in  the 
fissure  of  the  liver. 

When  the  cancerous  new  formation  takes  the  form  of  an  infiltration 
of  the  organ  instead  of  distinct  nodules,  the  liver  is  usually  uniformly 
enlarged  and  its  outlines  preserved.'  Tlie  ])eritoneum  is  opaque,  thick- 
ened, and  adherent.     The  organ  is  traversed  by  fibrous  bands,  and  the 

*  Virchow,  KrankJiaften  Geschwiihte,  loc.  cit. ;  Perls,  Virchovifs  Archiv  fiir  path.  Anat.,  etc., 
Band  Ivi,  p.  448  et  seq.;  Frerichs,  A  Clinical  Treatise,  etc.,  Syd.  Soc.  ed.,  loc.  cit.,  vol.  ii.  p. 
281  et  seq. 

'  Forster,  Lehrhuch  der  Pathologischen  Analomie,  by  Seibert,  Jena,  1873. 

•  Perls,  Virchoitfs  Archiv,  Band  Ivi.  p.  448  et  seg. 
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intervening  portion  is  a  soft,  juicy  pulp,  stained  by  the  imbibition  of  bile. 
In  extreme  cases  hardly  any  portion  of  the  proper  hepatic  tissue  remains, 
but  is  replaced  by  a  cancerous  new  formation  having  the  same  shape. 

As  regards  the  minute  structure  of  cancer  of  the  liver,  it  may  be 
regarded  as  a  degeneration  (cancerous)  of  the  proper  gland-cells  and  of 
the  epithelium  of  the  bile-ducts.  As  cancer  develops  in  the  liver  it  is 
to  be  noted  that  the  cellular  elements  preponderate  over  the  fibrous  or 
the  stroma,  and  hence  the  new  formation  presents  the  characteristics  of 
softness,  rapid  growth,  and  a  multitudinous  cellular  hyperplasia.  As 
regards  the  form  of  the  new  cells,  it  cannot  now  be  doubted  that  they 
are  descendants  of  the  secretory  gland-cells  and  of  the  epithelial  lining 
of  the  ducts.  According  to  some  observers,  it  is  to  the  proliferation  of 
the  proper  gland-cells  that  the  new  formations  owe  their  origin  ;  accord- 
ing to  others,  to  the  hyperplasia  of  the  cells  lining  the  ducts.  As  the 
growth  of  the  new  formation  can  take  place  only  through  an  adequate 
blood-supply,  it  becomes  very  important  to  ascertain  its  source.  There 
can  be  little  doubt  that  primary  cancer  of  the  liver  receives  its  nutrient 
supply  through  the  hepatic  artery,  in  connection  with  which  new  capil- 
laries form  in  the  pathological  tissue. 

Secondary  cancer  of  the  liver  is  the  usual  form  of  the  specific  mani- 
festation. From  the  merely  clinical  standpoint  the  primary  affection  is 
the  more  important.  From  the  pathological  point  of  view  the  secondary 
implication  of  the  liver  may  be  a  true  metastasis  or  a  mere  communi- 
cation by  contiguity  of  tissue.  The  most  usual  metastasis  occurs  from 
epithelial  cancer  of  the  face  (Schiippel),  but  the  ordinary  communicatiou 
of  the  new  formation  is  from  primary  cancer  of  the  stomach,  intestine, 
pancreas,  mesentery,  etc.  The  cancer  elements,  as  the  author  has  several 
times  verified,  crowd  the  lymphatics  and  veins,  and  through  these  chan- 
nels reach  the  liver  and  other  parts.  As  the  cancer  elements  in  the  case 
of  secondary  implication  of  the  liver  are  distributed  chiefly  by  the  portal 
vein,  it  follows  that  there  must  be  numerous  secondary  foci  and  multiple 
nodes.  Cancerous  infiltration  under  these  circumstances  is  the  rarest 
possible  form  for  the  new  growth  to  take.  The  size  and  number  of 
nodes  forming  in  these  cases  of  secondary  implication  of  the  organ  vary 
greatly — from  two  or  three  to  twenty,  or  a  hundred,  or  even  more.  As 
regards  the  form,  structure,  and  ultimate  behavior  of  the  secondary  for- 
mation, they  do  not  differ  from  the  primary.  As  respects  the  relative  pro- 
portion of  stroma  and  cellular  elements — fibres  and  cells — they  vary 
greatly,  some  presenting  the  firm  texture  of  a  predominating  fibrous 
stroma,  others  the  softness  and  ready  diffluence  of  the  excessive  cellular 
production.  The  latter  is  undoubtedly  the  usual  condition,  and  when 
the  nodular  masses  are  incised  an  abundant  creamy  juice  exudes.  With 
the  development  of  these  nodules  an  increase  in  the  size  of  the  liver 
takes  place  and  the  organ  has  an  uneven  and  indurated  feel.  As  the 
cancerous  masses  develop  the  proper  hepatic  structure  undergoes  atrophy, 
and  finally  little  is  left  of  the  organ  but  the  cancerous  new  formation. 
The  blood-vessels,  lymphatics,  and  peritoneal  investment  are  invaded, 
the  first  mentioned  most  decidedly ;  and  especially  are  organized  exuda- 
tions the  favorite  seats  of  cancer  new  formations,  those,  for  example, 
about  the  gall-bladder  and  cystic  duct  resulting  from  repeated  attacks 
of  passage  of  calculi. 
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Secondary  changes  take  place  in  the  cancerous  nodes.  As  the  cells 
develop  pressure  is  brought  to  bear  on  the  vessels  supplying  them  and 
on  each  other,  with  the  result  of  fatty  degeneration  of  the  central  por- 
tion, which  effects  the  change  in  the  form  of  the  nodules  and  in  their 
consistence,  already  mentioned.  The  blood-supply  to  the  cancerous  nodes 
in  the  liver  is  derived  from  the  hepatic  artery,  as  Frerichs  has  deter- 
mined by  carefully-made  injections ;  they  also  are  new  formations  of 
exceedingly  delicate  structure,  and  form  a  network  about  the  periphery 
of  each  mass  or  node.  By  reference  to  these  anatomical  considerations 
it  is  easy  to  understand  the  failure  of  nutrition  of  the  central  portions 
of  the  nodes. 

Pigment  cancers  of  the  liver  are  rare  as  secondary  formations,  and 
excessively  infrequent  as  primary  formations.  They  are,  properly  speak- 
ing, melano-sarcomas  (Schiippel).  They  are  more  often  metastatic  than 
merely  secondary — that  is,  transferred  from  different  parts,  as  in  the  case 
of  melanotic  sarcoma  of  the  choroid — than  due  to  neighboring  disease 
transferred  by  contiguity  of  tissue.  This  variety  of  cancer,  so  called^ 
takes  the  form  of  multiple  nodes  or  of  diffused  infiltration,  the  former 
more  frequently ;  but  both  modes  of  development  may  go  on  at  the  same 
time.  The  nodes  vary  in  size  from  a  pea  to  a  child's  head,  have  a  gray- 
ish, brownish,  or  blackish  tint,  and  exude  on  section  a  fluid  not  creamy 
like  true  cancer-juice,  but  rather  watery  and  containing  black  particles 
floating  in  it.  In  the  case  of  diffuse  infiltration  the  pigment  masses  are 
thoroughly  distributed  through  the  original  hepatic  tissue.  In  both 
forms  the  size  and  weight  of  the  organ  are  enormously  increased.  In 
the  case  of  the  melanotic  infiltration  the  whole  organ  is  uniformly 
enlarged,  reaching  in  a  few  months  the  enormous  size  of  twelve  to 
twenty  pounds. 

Sarcomas  also  occur  very  rarely  as  primary  growths  in  the  liver,  but 
secondary  sarcomas  are  more  frequent.  There  are  fibro-sarcoma,  lympho- 
sarcoma, and  osteo-sarcoma  as  secondary  deposits,  the  first  being  very  firm 
in  consistence,  the  second  soft  and  medullary,  and  the  last  of  hard,  bony 
consistence. 

Symptoms. — We  are  especially  concerned  here  with  primary  cancer  of 
the  liver.  The  secondary  disease  is  so  obscured  by  the  main  and  primary 
lesion  that  a  diagnosis  may  be  impossible.  Furthermore,  the  progress  of 
the  original  disease  is  that  which  demands  immediate  consideration.  As, 
therefore,  the  secondary  implication  of  the  liver  is  of  relatively  trifling 
importance,  and  only  an  incident  in  the  course  of  the  main  disease,  the 
matter  for  consideration  now  is  primary  cancer  of  the  liver. 

It  is  the  fact  that  in  some,  even  a  considerable  proportion,  of  the  cases 
the  onset  and  progress  of  cancer  of  the  liver  are  very  obscure.  For  some 
time  the  symptoms  may  be  of  the  vaguest  description.  The  usual  history 
is  this  :  A  person  of  forty  to  sixty  years  begins  to  fail  in  flesh  and  strength, 
becomes  sallow,  has  disorders  of  digestion,  pain  and  uneasiness  in  the  right 
hypochondrium,  and  the  bowels  are  now  confined,  now  relaxed.  The  abdo- 
men, notwithstanding  the  general  loss  of  flesh,  increases  in  size,  and  the 
superficial  veins  are  enlarged ;  very  considerable  pain  is  experienced  in 
the  right  hypochondrium,  and  often  extreme  tenderness  to  pressure  is  a 
pronounced  symptom.  The  pains  are  not  limited  to  the  hepatic  region, 
out  extend  widely  from  this  point  in  all  directions.     On  palpation  the 
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liver  is  fouud  to  be  enlarged,  its  texture  indurated,  and  its  outline  irregu- 
lar and  nodular,  and  pain — often,  indeed,  quite  severe — is  developed  by 
pressure. 

The  condition  of  the  liver  on  palpation  is  best  ascertained  by  suddenly 
depressing  the  abdominal  wall  with  the  tips  of  the  fingers  arranged  in 
a  line.  Displacing  thus  the  movable  bodies  in  the  cavity,  the  liver  is 
quickly  reached,  and  nodules,  if  they  exist,  are  readily  felt.  If  the  new 
formation  has  developed  from  exudations  about  the  gall-bladder  and 
cystic  duct,  it  may  be  felt  by  suddenly  depressing  the  walls  of  the  abdo- 
men over  this  organ  in  the  usual  position  of  the  fissure. 

In  the  case  of  general  cancerous  infiltration  of  the  organ,  with  the 
remarkable  enlargement  which  occurs  in  such  cases,  there  will  be  present 
an  obvious  distension  of  the  right  hypochondrium ;  the  intercostal  spaces 
will  be  forced  outward  and  the  arches  of  the  ribs  rendered  more  promi- 
nent ;  the  area  of  hepatic  dulness,  both  vertical  and  transverse,  will  be 
increased ;  and  the  limits  of  dulness  will  move  with  a  full  inspiration 
downward,  and  with  a  full  expiration  upward.  This  mobility  of  cancer- 
nodules  of  the  liver  with  the  inspiratory  and  expiratory  changes  serves  to 
distinguish  them  from  tumors  of  the  abdominal  walls.  Seen  early,  the 
changes  in  the  size  of  a  nodule  or  of  the  liver  itself  may  be  noted  from 
week  to  week,^  especially  in  cases  of  rapidly-growing  cancer. 

As  the  cancerous  new  formations  extend  into  the  portal  system  within 
the  liver,  obstruction  to  the  portal  circulation  results  from  the  blocking 
of  the  blood-current.  Also,  interference  in  the  portal  circulation  arises 
by  compression  of  the  vessels  from  without,  either  through  the  accumula- 
tion of  cancer-products  in  the  liver  or  by  the  enlargement  of  the  lymph- 
atics in  the  fissure  of  the  organ.  In  what  way  soever  it  may  be  produced, 
the  practical  fact  remains  that  ascites  is  a  frequent  symptom,  occurring 
in  somewhat  more  than  one-half  of  the  cases.  The  character  of  the  fluid 
varies.  It  may  be  a  clear  serum  containing  a  small  proportion  of  albu- 
men ;  it  may  be  colored  by  bile  or  be  of  a  deeper  greenish  or  reddish 
hue ;  it  may  contain  flocculi  of  lymph  and  numerous  leucocytes  floating 
in  it ;  and  the  ordinary  serum  may  be  rendered  cloudy  and  be  filled  with 
shreds  of  exudation  in  consequence  of  peritonitis,  or  bloody  because  of 
hemorrhage  from  a  softening  nodule.  When  the  fluid  is  considerable  in 
amount  the  difficulty  of  ascertaining  the  condition  of  the  liver  is  greatly 
enhanced,  and  symptoms  due  to  the  interference  of  the  fluid  with  the 
action  of  various  organs  are  introduced  into  the  complexus  of  morbid 
signs.  Especially  is  the  upward  pressure  of  the  ascitic  fluid,  and  the 
consequent  interference  in  the  movements  of  the  lungs  and  heart,  a  source 
of  considerable  distress.  First,  a  local  and  afterward  a  general  peritonitis 
ensues  as  a  consequence  of  the  extension  outwardly  of  the  new  formations 
to  the  peritoneal  layer,  -and  its  implication  by  contiguity  of  tissue  or  the 
rupture  of  a  spreading  fungous  growth  and  hemorrhagic  extravasation 
into  the  cavity.  The  peritoneal  complication  is  not  only  a  serious  addi- 
tion to  the  suflerings  experienced  by  the  patient,  but  it  adds  to  the  diffi- 
culties of  a  diagnosis.  In  the  case  of  a  celebrated  savant  who  died  of 
cancer  of  the  liver  (seen  by  the  writer)  there  was  such  a  pronounced 
peritonitis  that  the  diagnosis  made  by  the  attending  physician  was 
chronic  peritonitis.     When  this  complication  occurs,  there  takes  place 

^Murchison,  Clinical  Lectures,  p.  187. 
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a  decided  increase  in  the  local  tenderness,  and  this  increased  sensi- 
bility to  pressure  quickly  extends  over  the  abdomen,  causing  a  general 
exquisite  tenderness.  Besides  this  tenderness  characteristic  of  most  case? 
of  peritonitis,  distension  of  the  abdomen  and  the  decubitus  peculiar  to 
this  state  are  obvious  symptoms.  It  is  therefore  clear  that  the  occur- 
rence of  peritonitis  not  only  contributes  to  the  severity  and  painfulness 
of  the  case,  but  seriously  complicates  the  diagnosis. 

It  has  been  already  stated  that  pain  in  the  right  hypochondrium  is  a 
nearly  constant  symptom  in  cancer  of  the  liver.  With  the  initial  symp- 
toms, uneasiness,  heaviness,  a  sense  of  pressure  in  the  hepatic  region  are 
experienced,  and  as  the  case  progresses  more  or  less  acute  pain  develops 
as  a  rule.  But  there  are  exceptions.  In  cases  of  cancer  involving  the 
deeper  portion  of  the  liver  there  may  be  little  pain,  and  in  some  rare 
casas  of  cancer  involving  the  external  part  of  the  liver — the  capsule  and 
peritoneum — but  little  pain  is  experienced.  In  much  the  largest  propor- 
tion of  cases  the  pain  is  severe,  and  the  production  of  any  considerable 
pain  means  the  implication  of  the  hepatic  plexus  of  nerves  or  the  hepatic 
peritoneum.  It  follows,  then,  that  the  pain  in  the  former  case  is  not 
limited  to  the  locality  of  the  disease,  but  is  more  or  less  widely  distrib- 
uted through  the  anatomical  relations  of  the  hepatic  plexus,  being  felt  in 
the  epigastrium,  the  walls  of  the  chest,  the  shoulders,  etc. 

In  secondary  cancer  of  the  liver,  following  cancer  of  the  stomach, 
vomiting  is  a  constant  symptom,  but  also  in  those  cases  of  primary 
disease  in  which  the  left  lobe  is  especially  enlarged,  relatively,  are  nau- 
sea and  vomiting  pronounced  symptoms.  At  the  onset  of  the  malady 
the  appetite  fails  and  a  gastro-intestinal  catarrh  is  set  up.  More  or  less 
catarrh  of  the  bile-ducts  also  ensues.  The  interference  with  nutrition 
thus  occasioned  is  enhanced  in  those  cases  in  which  the  obstruction  of  the 
ducts  is  sufficient  to  prevent  the  escape  of  bile  into  the  intestine.  Jaun- 
dice is  not  a  constant  symptom,  occurring  in  little  more  than  one-third 
of  the  cases.  When  it  occurs,  the  peculiar  stools  are  present  and  the 
intestinal  digestion  is  deranged,  as  in  cases  of  ordinary  obstruction  to  the 
ducts.  In  two  cases  of  cancer  of  the  liver  occurring  in  the  writer's  prac- 
tice, and  examined  by  post-mortem,  there  were  calculi  present  in  the  gall- 
bladder ;  in  one  case  the  principal  calculus  was  egg-shaped  and  the  size 
of  a  pullet's  egg. 

The  nutrition  rapidly  fails  from  the  beginning  of  cancer  of  the  liver. 
The  downward  pace  is  accelerated  when  the  gastro-intestinal  digestion 
fails  and  vomiting  occurs  after  taking  food.  The  skin  becomes  dry  and 
wrinkled,  and  if  not  jaundiced  has  a  peculiar  tint,  varying  in  depth  of 
color  from  an  earthy  or  fawn-like  hue  to  a  deep  bronze.  Failure  of 
strength  is  a  pronounced  symptom  from  the  beginning,  and  is  out  of 
proportion  to  the  loss  of  flesh.  As  the  wasting  advances  the  decline 
of  strength  is  accounted  for,  but  the  feeling  of  weakness  and  the  distaste 
for  exertion  which  occur  so  early  are  very  significant  signs  of  internal 
cancer,  although  they  do  not  indicate  the  position  of  the  neoplasm. 
Emaciation  finally  becomes  extreme. 

The  urine  declines  in  amount  as  the  case  progresses.  It  is  usually 
very  high-colored,  contains  bile-pigment  when  jaundice  is  present,  and 
other  forms  of  pigment  produced  by  conditions  not  at  present  known. 
Sometimes  albumen  is  present,  and  leucin  and  tyrosin  rarely. 
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Course,  Duration,  and  Termination. — As  has  been  already  set 
forth,  cancer  of  the  liver  may  present  so  few  really  distinctive  symptoms 
as  to  escape  recognition.  Under  favorable  circumstances  the  diagnosis 
may  be  comparatively  easy.  In  forming  an  opinion  it  is  useful  to  review 
the  whole  course  of  the  malady  and  draw  conclusions  not  only  from  the 
characteristic  signs,  but  from  the  development  of  the  symptoms  as  a 
whole. 

A  case  of  cancer  of  the  liver  occurs  usually  after  the  middle  period  of 
life.  The  person  so  aifected  begins  to  decline  in  flesh  and  strength,  has 
uneasiness  in  the  right  hypochondrium,  disorders  of  digestion,  and  begins 
to  have  a  pallid  or  earthy  hue  of  the  countenance.  Presently,  much 
pain  is  felt  in  the  hepatic  region,  the  organ  distinctly  enlarges,  and  some 
effusion  of  fluid  and  much  flatus  increase  the  dimensions  of  the  abdomen. 
Much  tenderness,  often  exquisite  sensibility,  is  produced  by  pressure  over 
the  liver,  and  often  over  the  whole  abdomen.  By  careful  palpation 
nodules  can  be  made  out  and  their  growth  noted  in  those  cases  free  from 
peritoneal  inflammation.  The  abdominal  swelling  and  tenderness  incom- 
modes the  lungs,  and  a  semi-erect  decubitus  is  assumed  to  relieve  the 
pressure  on  them ;  the  breathing  becomes  short,  catching,  hurried,  and 
painful,  and  sometimes  a  most  distressing  hiccough  is  superadded  to  the 
other  sufferings.  Great  wasting  and  weakness  ensue.  Jaundice  appears, 
or  the  earthy  hue  of  the  skin  deepens  into  a  bronze  discoloration.  The  case 
may  be  terminated  by  some  intercurrent  disease — by  an  attack  of  pleuritis, 
pneumonia,  by  peritonitis  from  rupture  or  perforation,  by  intra-peritoneal 
hemorrhage,  by  an  exhausting  diarrhoea.  The  natural  termination  is  b}' 
gradual  failure  of  the  powers,  by  marasmus,  the  immediate  cause  of  death 
being  due  to  cerebral  anaemia,  to  failure  of  the  heart  from  fatty  degener- 
ation of  the  cardiac  muscle,  from  thrombosis  of  the  portal  vein,  from 
the  development  of  a  hemorrhagic  state,  and  hemorrhages  from  the 
various  mucous  surfaces,  etc.  The  duration  is  much  influenced  also  by 
the  character  of  the  cancer,  whether  scirrhous  or  medullary.  The  latter 
are  not  only  more  rapidly  growing,  more  destructive  of  the  hepatic 
tissue,  and  more  rapidly  distributed  to  neighboring  organs,  but  more 
quickly  perforate  the  capsule  and  excite  a  fatal  result  by  hemorrhage  or 
by  peritonitis.  The  average  duration  of  cancer  of  the  liver  is  variously 
stated.  Having  reference  to  my  own  personal  observation,  controlled  by 
the  experience  of  other  observers,  the  duration  is  from  three  to  nine 
months,  one  year  being  exceptional.  There  are  cases  in  which  the 
symptoms  are  very  acute,  the  progress  rapid,  the* whole  course  from 
the  initial  symptoms  to  the  termination  being  completed  in  from  two 
to  three  months.  It  need  hardly  be  observed  that  no  case  of  cancer  :>f 
the  liver  has  been  cured.  The  invariable  termination  is  in  death.  If 
any  case  has  seemed  to  be  cured,  it  may  be  asserted  with  confidence  that 
cancer  of  the  liver  did  not  exist. 

Diagnosis. — The  differential  diagnosis  is  concerned,  first,  with  the 
the  existence  of  cancer;  second,  with  its  form.  As  cancer  causes  enlarge- 
ment of  the  liver  in  two  textural  conditions — namely,  uniformly  smooth, 
and  nodular — it  must  be  differentiated  from  other  diseases  producing 
similar  results.  Amyloid  disease  and  echinococcus  cysts  present  us  types 
of  the  former ;  cirrhosis  and  syphilis,  of  the  latter.  The  history  of  the 
amyloid  disease  and  of  the  echinococcus  cvst  is  very  different,  and  both 
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develop  much  more  slowly.  Amyloid  disease  of  the  liver  arises  simul- 
taneously with  the  same  form  of  degeneration  in  other  organs,  and  is 
connected  with  suppurative  disease  of  some  kind,  with  syphilis,  with 
chronic  malarial  poisoning,  etc.,  and  may  occur  at  any  age.  Echinococcus 
cysts  enlarge  painlessly  and  do  not  impair  the  vital  forces ;  the  liver  is 
elastic,  and  under  favorable  circumstances  presents  by  palpation  the  purr- 
ing-tremor  symptom.  Cirrhosis  may  have  to  be  differentiated  at  two 
periods — during  the  time  of  enlargement,  which,  however,  is  rather  brief; 
and  during  the  stage  of  contraction  and  nodulation.  The  history  in  cancer 
and  in  cirrhosis  is  different :  the  age,  the  habits  of  life,  the  rate  of  hepatic 
change,  are  opposed  in  the  two  diseases;  the  diminution  in  size  with  nodu- 
lation is  characteristic  of  cirrhosis ;  enlargement  with  nodulation  belongs  to 
cancer.  The  rapid  progress  of  cancer,  the  wasting,  the  debility,  the  cachexia, 
serve  to  distinguish  it  from  all  other  affections  of  the  liver  except  acute 
yellow  atrophy  and  phosphorus-poisoning;  both,  however,  are  so  different 
in  history  and  development  as  not  to  require  differentiation.  It  may  be 
quite  impossible  in  latent  cases  to  distinguish  primary  cancer  of  the  liver 
from  secondary,  but  in  those  examples  of  the  disease  occurring  in  the 
stomach,  intestines,  and  pancreas  there  is  usually  an  antecedent  history 
of  the  primary  malady  which  distinctly  separates  it  in  point  of  time  and 
the  character  of  the  symptoms  from  the  secondary  implication  of  the 
liver.  Cancer  of  the  gall-bladder,  and  especially  of  the  organized  exu- 
dation about  it,  may  not  be  readily  separated  from  cancer  of  the  pancreas 
or  of  the  duodenum.  In  doubtful  cases  the  history  of  attacks  of  hepatic 
colic  becomes  an  important  element  in  making  the  differentiation. 

TREATMEJfT. — As  wc  are  not  in  possession  of  a  cure  for  cancer,  the 
treatment  of  cancer  of  the  liver  must  be  palliative.  Anodynes  to  relieve 
pain,  paracentesis  of  the  abdomen  to  remove  accumulation  of  fluid  which 
causes  distress,  carbolic  acid  to  check  nausea  and  vomiting,  and  the  usual 
haemostatics  for  hemorrhage,  are  the  measures  most  necessary.  In  fact, 
the  treatment  must  be  throughout  symptomatic — for  the  relief  of  symp- 
toms as  they  arise. 


Amyloid  Liver. 

Definition. — By  amyloid  liver  is  meant  a  deposit  in  the  cells  of  the 
organ,  in  its  vessels  and  interstitial  tissue,  of  a  peculiar  albuminoid  mat- 
ter called  amyloid  because  of  a  superficial  resemblance  to  starch-granules. 
Various  designations  have  been  appliec}  to  this  condition  of  the  organ ; 
thus  it  has  been  entitled  waxy  liver  and  lardaceous  liver,  because  of  the 
apparent  resemblance  to  wax  and  lard  respectively. 

Causes. — There  exists  in  the  blood  a  peculiar  material,  albuminoid  in 
form,  applied  in  the  normal  state  to  the  structure  of  tissue- — dystropodex- 
trin,  as  it  is  called  by  Seegen — which,  when  precipitated  under  certain 
conditions  not  now  known,  assumes  the  peculiar  a])pearance  with  which 
we  are  now  familiar  under  the  term  amyloid.  The  character  of  the 
amyloid  matter  was  first  distinctly  set  forth  in  1858  by  Virchow,  who 
also  discovered  the  characteristic  reaction  by  which  it  can  always  be 
detected.  The  reaction  to  iodine  gave  to  the  material  the  designation 
amyloid,  or  starch-like,  by  which   it    is  chiefly  known.     The  circum- 
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stances  inducing  the  deposit  of  this  material  are  by  no  means  clearly 
understood.  It  has  long  been  known  that  suppuration,  especially  in 
connection  with  bone,  has  had  a  distinct  influence.  Syphilis,  especially 
the  tertiary  lesions  accompanied  by  pus-formation,  has  an  evident  causa- 
tive relation.  Chronic  malarial  infection  has  a  more  distant  and  doubt- 
ful, but  still  recognized,  power  to  develop  this  morbid  state.  Of  the 
various  causes  above  mentioned,  the  most  frequent  is  the  suppuration 
of  pulmonary  cavities.  In  regard  to  the  influence  of  this,  however,  it 
must  be  remembered  that  no  form  of  suppurative  disease  is  so  common. 
The  relative  frequency  of  the  association  between  suppurating  cavities 
and  amyloid  disease  is  not  greater  than  long-standing  necrosis  with  an 
extensive  sequestrum  is  with  the  same  state ;  but  the  actual  number  of 
the  former  is  greater.  Amyloid  disease  of  the  liver  is  most  frequent 
between  the  ages  of  ten  and  thirty,  but  it  may  occur  at  any  age,  the 
period  in  life  being  determined  by  the  operation  of  the  causes.  Thus, 
Frerichs'  statistics  are :  under  ten  there  were  3  cases,  from  ten  to  twenty 
there  were  1 9,  and  from  twenty  to  fifty  there  were  37  cases.  Men  are, 
relatively  to  sex,  more  frequently  attacked,  and  in  the  proportion  of 
three-fourths,  but  this  difference  means,  of  course,  the  character  of  men^s 
occupations  and  their  greater  liability  thereby  to  the  accidents  and  dis- 
eases incident  to  such  employinents. 

Besides  the  pathogenetic  factors  above  mentioned,  it  may  be  well  to 
refer  in  this  connection  to  the  effect  of  long-standing  neoplasms.  It  has 
been  found  that  amyloid  disease  is  produced  in  some  subjects  by  the 
cachexia  resulting  from  the  slow  development  and  persistence  of  such  a 
new  formation.  The  special  character  of  the  neoplasm  is  of  less  import- 
ance in  respect  to  this  condition  than  the  constitutional  condition — the 
cachexia — induced  by  its  slow  growth  and  interference  with  nutrition. 
Although  long-standing  disease,  especially  of  a  suppurative  kind,  is  known 
to  be  necessary  to  cause  amyloid  disease,  Cohnheim^  has  lately  published 
some  facts  which  seem  to  prove  that  the  degeneration  may  occur  more 
speedily  than  has  been  heretofore  supposed.  He  has  shown,  contrary  to 
the  previously-accepted  view,  that  amyloid  degeneration  may  follow  in 
three  months  after  the  reception  of  a  gunshot  wound.  He  records  three 
cases  in  which  the  amyloid  deposits  ensued  in  six,  five,  and  three  months, 
respectively. 

According  to  the  author's  observation,  a  peculiar  somatic  type  is  either 
necessary  to,  or  at  least  is  greatly  promotive  of,  the  amyloid  degeneration. 
If,  for  example,  the  same  suppurative  process  occurs  in  a  person  of  a  blond 
and  lymphatic  type  and  in  another  of  brunette  and  nervo-muscular  type, 
the  former  will  be  much  more  likely  to  suffer  from  amyloid  change  than 
the  latter.  "  The  gelatinous  progeny  of  albuminous  parents  "  is  the  mode 
of  expression  used  to  designate  this  particular  type. 

Pathological  Anatomy. — To  use  the  term  amyloid  liver  is  rather 
misleading,  since  this  indicates  the  restriction  of  the  morbid  process  to  the 
liver,  whereas  it  is  perfectly  well  known  to  be  rather  widely  distributed 
through  various  organs  and  tissues  of  the  body.  The  term  amyloid  is 
itself  confusing,  since  the  albuminoid  material  so  designated  is  not  really 
starch-like.  The  corpora  amylacea,  so  called,  differ  materially  from 
starch-granules,  and  still  more  from  the  amyloid  matter.     According  to 

^  Virchovfs  Archiv,  vol.  liv.  p.  271  et  seq.,  ''Ziir  Kentniss  der  Amyloidentartung." 
Vol.  II.— 66 
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WagDer,^  these  substances  "  have  nothing  in  common."  In  the  study  of 
the  amyloid  deposit  it  has  not  been  possible  to  separate  it  from  the  tissue 
in  which  it  is  imbedded ;  hence  the  published  analyses  of  this  peculiar 
material  are  probably  far  from  correct.  However,  it  has  been  rendered 
probable  that  the  amyloid  deposit  has  close  affinities  with  fibrin.  One 
of  the  theories — that  of  Dickinson  of  London — assumes  that  this  material 
is  fibrin  deprived  of  the  potash  associated  intimately  with  it.  According 
to  Seegen,  dystropodextrin,  a  material  existing  in  normal  blood,  agrees 
with  amyloid  matter  in  its  most  essential  characteristics.  Although 
Dickinson's  theory  is  not  tenable,  it  has  served  a  useful  purpose  in  show- 
ing the  close  affinity  of  fibrin  with  this  pathological  product.  What 
view  soever  may  he  entertained  of  its  nature,  it  is  certain  that  the  mate- 
rial to  which  we  apply  the  term  amyloid  is  of  albuminous  origin.  Under 
circumstances  with  which  we  are  now  unacquainted  this  material  is  depos- 
ited from  the  vessels,  and,  instead  of  undergoing  organization  and  con- 
tributing to  the  structure  of  tissues,  remains  unorganized  and  unappro- 
priated. It  is  known  that  this  deposition  of  the  amyloid  material  is 
related  to  the  process  of  suppuration  and  to  certain  cachexise,  but  the 
intermediate  steps  remain  unknown  and  inexplicable. 

The  amyloid  matter  is  first  exuded  into  the  coats  of  the  finest  ramifi- 
cations of  the  hepatic  artery,  and  therefore  the  first  appearance  of  the 
disease  is  in  the  middle  zone  of  the  lobules.  In  this  respect  pathologists 
are  agreed :  that  the  amyloid  deposits  first  appear  in  the  walls  of  the  ves- 
sels. Wagner  maintained,  in  opposition  to  Virchow,  that  the  exudation 
is  limited  to  the  vessels  and  does  not  extend  to  the  hepatic  cells,  which 
perish  by  prassure  and  consequent  atrophy.  This  point  has  not  yet  been 
decided.  It  seems  most  probable,  however,  that  the  ramifications  of  the 
hepatic  artery  and  all  the  capillaries  of  the  lobule  are  affected,  and  that 
the  deposits  in  them  lead  to  atrophic  degeneration  of  the  cells. 

In  consequence  of  this  extensive  implication  of  the  vascular  system  of 
the  liver  important  changes  occur  in  the  size,  density,  and  appearance  of 
the  liver.  The  organ  is  greatly  enlarged  in  all  its  diameters.  When  felt 
through  the  walls  of  the  abdomen  its  outline  is  distinct,  it  is  firm,  even 
hard,  to  the  sense  of  touch,  and  it  projects  from  a  finger's  breadth  to  a 
hand's  breadth  below  the  margin  of  the  ribs.  The  increase  of  size  of 
the  amyloid  liver  is  very  great,  attaining  in  weight,  on  the  average,  twice 
that  of  the  normal  organ ;  but  this  size  may  be  largely  exceeded  in  excep- 
tional instances.  In  respect  to  shape  and  outline  tlie  amyloid  liver  does 
not  differ  from  the  normal  organ ;  for  although  its  dimensions  are  in- 
creased, its  relations  to  the  parts  adjacent  are  not  altered.  The  weight  of 
the  amyloid  liver  may  reach  ten,  twelve,  even  sixteen  pounds  avoirdupois. 
The  color  of  the  amyloid  liver  is  very  different  from  that  of  the  normal 
organ :  instead  of  having  the  reddish-brown  tint,  it  becomes  grayish,  yel- 
lowish, or  reddish-gray.  In  consistence  the  amyloid  liver  is  firm  and 
rather  elastic  and  doughy,  and  on  section  the  margins  of  the  incision  are 
well  defined,  even  sharp.  A  very  characteristic  feature  of  the  cut  surface 
is  its  paleness,  anaemia,  or  bloodlessness,  and  scarcely  any  blood  is  exuded,  • 
even  from  the  large  vessels.  The  appearance  of  the  incised  surface  of  the 
liver  has  been  described  by  comparison  with  various  substances :  accord- 
ing to  one,  it  is  waxy;  according  to  another,  it  is  lardaceous.     A  thin 

*  A  Manual  of  Oenend  Patholo<iy,  by  Prof.  Dr.  E.  Wagner,  p.  325  et  seq. 
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sectioD  of  a  part  of  the  liver  far  advanced  in  the  amyloid  change  is  dis- 
tinctly translucent,  almost  transparent ;  but  a  marked  difference  is  observ- 
able between  the  amyloid  matter  and  tlie  lobules  proper,  even  in  the  cases 
of  extreme  deposit.  The  lobules  are  separated  by  an  opaque  yellow  bor- 
der, and  the  centre  of  each  is  marked  by  a  spot  of  a  similar  yellow  color. 

The  amyloid  material  is  remarkable  for  its  power  to  resist  the  action  of 
chemical  agents  and  putrefactive  decomposition.  The  test  originally  pro- 
posed by  Virchow — iodine — continues  to  be  the  most  characteristic.  Orth* 
suggests  a  method  of  applying  it  which  is  very  excellent  in  respect  to  the 
clearness  with  which  the  reaction  is  shown :  A  large,  thin  section  of  the 
aflPected  liver  is  placed  in  a  saucer  of  water  containing  some  iodine,  and 
after  the  reaction  has  taken  place  is  laid  on  a  white  plate.  Iodine  tinc- 
ture, diluted  or  the  compound  solution,  is  brushed  over  the  aifected  region, 
when  the  amyloid  matter  assumes  a  deep  mahogany  tint  and  the  normal 
tissues  a  merely  yellowish  hue.  The  distinctness  of  the  reaction  may  be 
increased  by  brushing  over  the  iodized  surface  some  dilute  sulphuric  acid, 
when  the  amyloid  matter  takes  a  deep  violet,  almost  black,  color. 

Only  a  part  of  the  organ — namely,  the  smaller  vessels — may  be  involved 
in  the  degeneration,  and  this  may  be  restricted  to  patches  or  parts  of  the 
organ.  With  the  amyloid  change  there  may  be  associated  syphilitic  gum- 
mata,  or  the  liver  may  be  more  or  less  advanced  in  fatty  degeneration  or 
in  cirrhosis.  Those  parts  of  the  organ  not  invaded  by  the  disease  are  not 
often  entirely  normal ;  they  are  more  or  less  darkened  in  color  by  venous 
congestion,  distinctly  softer,  etc.  The  amyloid  change  is  not  limited  to 
the  liver,  but  extends  to  the  kidneys,  lymphatic  glands,  the  intestinal 
mucous  membrane,  etc. 

Symptoms. — As  the  amyloid  change  in  the  liver  is  usually  coincident 
with  a  simultaneous  alteration  of  other  organs,  and  as  the  deposits  cha- 
racteristic of  the  affection  are  dependent  on  long-previous  disease  of  an 
exhausting  kind,  it  is  not  surprising  that  the  subjects  of  this  affection 
present  the  evidences  of  a  cachexia.  To  the  effects  of  a  chronic  malady 
we  have  added  the  complications  growing  out  of  the  amyloid  change  in 
the  liver,  associated,  as  it  usually  is,  with  amyloid  degeneration  of  other 
important  organs. 

The  symptomatic  expression  of  amyloid  liver  is  therefore  mixed  uf 
with  various  derangements  that  occur  simultaneously,  but  especially  with 
the  causes  inducing  the  existing  cachexia,  with  chronic  suppuration  of 
pulmonary  cavities,  or  in  connection  with  diseased  bone,  with  the  syphil- 
itic cachexia,  or  with  chronic  malarial  toxaemia.  With  what  cause  soever 
the  cachexia  may  be  associated,  the  symptomatology  of  amyloid  liver  is 
secondary  to,  or  ingrafted  on,  the  conditions  produced  by  the  cachexia. 
The  liver  is  enlarged  in  all  well-marked  cases  from  a  finger's  breadth  to 
a  hand's  breadth  or  more  below  the  inferior  margin  of  the  ribs ;  it  is  also 
firm  to  the  touch,  well  defined,  elastic,  and  its  margin  rounded,  but  yet 
well  defined.  There  is  usually  no  tenderness  nor  pain,  and,  without  any 
uneasy  sensations  to  indicate  the  change  taking  place,  the  organ  is  found 
to  have  slowly  enlarged,  sometimes  to  an  extraordinary  extent.  Careful 
palpation  may  also  demonstrate  an  enlargement  of  the  spleen.  When 
the  abdominal  muscles  are  relaxed  and  there  is  no  swelling  of  tlfe  abdo- 
men by  flatus  or  peritoneal  effusion,  the  very  considerable  enlargement  of 

*  Diagnosis  in  Palhohgical  Anatomy,  Kiverside  Press,  1878,  p.  321. 
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the  liver  can  be  readily  ascertained.  If  the  effusion  is  not  so  great  as  tc 
distend  the  abdomen  unduly,  the  increased  consistence  and  dimensions  of 
the  liver  can  still  be  made  out  with  comparative  ease.  The'  hepatic  func- 
tions are  not  always  sufficiently  disturbed  to  produce  characteristic  symp- 
toms. In  a  small  proportion — scarcely  one-tenth — of  the  cases  does 
jaundice  appear,  and  when  present  it  is  due,  usually,  to  enlargement  of 
the  lymphatics  in  the  hilus  of  the  organ,  and  thus  directly  compressing 
the  hepatic  duct.  In  the  writer's  experience,  although  jaundice  has  not 
occurred,  there  was  present  a  peculiar  dark  earthy  or  bronzed  tint  of  the 
skin,  significant  of  chronic  hepatic  troubles.  Obstruction  of  the  portal 
circulation  is  rather  unusual,  and  the  explanation  is  to  be  found  in  the 
fact  that  the  amyloid  degeneration  occurs  first  in  the  radicles  of  the 
hepatic  artery.  In  about  one-fourth  of  the  cases  ascites  is  present,  but 
in  a  somewhat  larger  proportion  hemorrhoids,  blackish,  tarry  stools,  and 
other  evidences  of  portal  congestion.  When  the  intestinal  arterioles  are 
attacked,  an  intractable  colliquative  diarrhoea  comes  on ;  the  stools  are 
offensive,  sometimes  light  from  the  absence  of  bile,  sometimes  dark  from 
decomposition  or  the  presence  of  blood.  When  the  stomach  arterioles 
are  also  involved,  which  is  usual  under  these  circumstances,  the  blandest 
and  simplest  articles  of  diet  will  pass  unchanged  or  simply  decomposed. 
Blood  may  be  vomited  sometimes  in  large  quantity  from  thrombic  ulcers, 
but  the  matter  ejected  from  the  stomach  when  the  case  is  well  advanced 
is  a  thin,  watery  fluid,  faintly  acid  or  neutral,  and  greenish  or  brownish 
in  color. 

An  enlarged  spleen  is  often  present,  produced  by  the  same  conditions — 
by  amyloid  degeneration.  The  same  change  taking  place  in  the  kidney, 
the  urine  becomes  pale,  abundant,  of  low  specific  gravity,  and  albuminous. 
General  dropsy  supervenes  in  a  majority  of  the  cases  finally,  due  largely 
to  the  hydrsemia ;  and  of  this  condition  ascites  is  a  part.  In  some  cases 
enlargement  of  the  abdomen  is  the  first  step  in  the  dropsical  effusion,  and 
may  throughout  be  the  most  prominent,  as  the  author  has  seen.  In  other 
cases  oedema  of  the  feet  and  legs  is  the  first  evidence  of  dropsy ;  in  still 
others  the  dropsy  is  general  from  the  beginning. 

Amyloid  liver  may  coexist  with  a  fairly  good  state  of  the  bodily  nutri- 
tion, but  if  digestion  and  assimilation  be  interfered  with  by  any  of  the 
causes  above  mentioned,  the  strength  rapidly  declines  and  emaciation 
reaches  an  extreme  degree. 

Course,  Duration,  and  Termination. — As  amyloid  liver  is  never 
a  substantive  affection,  but  secondary  to  some  constitutional  malady  or  to 
long-continued  suppuration,  its  course  must  be  considered  iu  relation  to 
the  agency  producing  it.  It  is  very  silent  in  its  origin  and  progress,  and 
causes  no  pronounced  symptoms  until  it  attains  considerable  size  and  its 
functions  are  interfered  with  by  the  extent  of  the  deposits.  The  his- 
tory of  the  affection  to  which  it  is  secondary  therefore  precedes  the  onset 
of  the  amyloid  change  and  accompanies  it  throughout.  The  enlarged 
organ,  with  the  results  of  its  enlargement  in  altered  functions  of  the 
abdominal  organs,  is  a  symptom  superadded  to  existing  disturbances. 
The  period  elapsing  in  the  course  of  a  chronic  suppurative  disease  l>efore 
the  amyloid  change  occurs  differs  greatly  in  different  ciises,  and  may  be 
stated  as  from  three  months  (Cohnheim's  case)  to  mjuiy  years.  Many  of 
the  cases  terminate  by  an  intercurrent  disease ;  others  by  urajinic  convul- 


AMYLOID  LTVEJR.  1045 

sions ;  a  very  few  by  hemorrhage  from  the  stomach  or  Intestines ;  and 
those  pursuing  their  course  uninterruptedly,  by  exhaustion. 

The  prognosis  is  very  unfavorable.  By  some  a  cure  at  the  beginning 
of  the  morbid  deposits  is  regarded  as  possible,  and  examples  of  cures  have 
been  reported.  The  writer  has  seen  supposed  cases  of  amyloid  liver  ter- 
minate in  recovery.  There  must  always  remain  an  impression  that  in 
such  instances  an  error  of  diagnosis  was  committed.  Those  of  syphilitic 
origin  are  probably  more  curable,  but  syphiloma  of  the  liver  may  be  con- 
founded with  amyloid  disease,  and  hence  the  cure  may  be  referred  to  the 
latter. 

Diagnosis. — Amyloid  degeneration  of  the  liver  may  be  confounded 
with  the  various  non-febrile  enlargements  of  the  organ.  An  important 
element  in  making  the  differentiation  is  the  history  of  suppuration  in  con- 
nection with  bone,  with  lung  cavities,  with  constitutional  syphilis,  with 
chronic  malarial  toxaemia,  etc.  From  fatty  liver,  amyloid  degeneration  is 
distinguished  by  the  history  as  just  sketched ;  by  the  fatty  tendencies  of 
the  body  in  the  former,  emaciation  in  the  latter;  by  the  concomitant 
changes  in  the  spleen,  kidneys,  and  elsewhere ;  and  by  the  subsequent 
history,  fatty  liver  terminating  by  a  weak  heart  usually,  whilst  the  amy- 
loid disease  ends  in  the  modes  described  in  the  preceding  paragraph.  From 
hydatid  disease,  amyloid  liver  is  differentiated  by  the  history,  by  the  dif- 
ference in  the  physical  characteristics  of  the  enlargement,  by  the  presence 
of  the  purring  tremor  in  the  one,  its  absence  in  the  other,  and  especially 
by  the  subsequent  course.  In  all  doubtful  cases  the  use  of  an  aspirator- 
needle  and  the  withdrawal  of  some  fluid  containing  the  characteristic 
booklets  of  the  echinococcus  will  serve  to  determine  the  nature  of  the 
growth.  From  cancer,  amyloid  liver  is  separated  by  the  previous  history, 
by  the  nodular  character  of  the  enlargement,  by  the  pain,  and  by  the 
cjichexia  and  associated  derangements.  Whilst  amyloid  liver  is  secondary 
to  suppurative  diseases,  cancer  is  usually  secondary  to  cancer  of  the  stom- 
ach or  other  organ  within  the  limits  of  the  portal  circulation. 

Treatment. — As  amyloid  disease  owes  its  origin  to  syphilis,  to  chronic 
malarial  toxaemia,  to  suppuration,  these,  so  far  as  they  are  remediable 
conditions,  should  be  cured  as  speedily  as  may  be,  to  prevent  the  devel- 
opment of  thfi  amyloid  disease  or  to  arrest  it  if  begun.  Unfortunately, 
the  condition  of  the  liver  is  not  recognized  until  the  morbid  change  is 
effected,  ai)d  therefore  practically  irremediable. 

The  treatment  necessarily  involves  that  of  the  morbid  state  to  which 
the  amvloid  deposits  are  owing.  The  syphilitic  disease  requires  iodine 
and  mercury ;  the  malarial,  quinine,  iodine  and  the  iodides,  eucalyptus, 
iron,  etc.,  according  to  the  state  of  eacli  case ;  and  surgical  diseases,  espe- 
cially necrosis  of  bone,  should  be  effectively  treated  by  suitable  surgical 
expedients.  The  cause  being  removed  if  possible,  what  means,  if  any, 
can  be  resorted  to  to  cause  the  absorption  of  the  amyloid  matter?  The 
only  specific  plan  of  treatment  hitherto  proposed  is  that  of  Dickinson,' 
based  on  his  theory  of  the  constitution  of  amyloid  matter ;  according  to 
which  the  amyloid  deposits  consist  of  fibrin  altered  by  the  separation  of 
the  potash  and  soda  salts,  which  have  been  eliminated  in  the  pus.  If 
this  theory  be  admitted,  the  obvious  indication  is  to  supply  the  alkaline 
materials.     The  cases  reported  by  Dickinson  in  which  this  theory  was 

*  The  Pathology  and  Treatment  of  Albuminuria,  p.  214  et  fteq. 
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practically  demonstrated  were  not  sufficiently  improved  to  lend  any 
empirical  support  to  this  method. 

The  medicinal  remedies  which  do  any  good  are  the  iodides — notably 
the  iodides  of  ammonium,  of  iron,  of  manganese,  etc.,  the  compound  so- 
lution of  iodine,  and  the  double  iodide  of  iron  and  manganese.  As  the 
officinal  ointment  of  the  red  iodide  of  mercury,  rubbed  in  over  the  splenic 
region,  does  so  much  good  in  chronic  enlargement  of  the  spleen,  it  is 
probable  that  it  will  prove  effective  in  this  form  of  enlargement  of  the 
liver.  The  writer  has  observed  results  from  it  in  such  cases  that  justify 
him  in  strongly  urging  its  employment.  The  method  of  its  application 
consists  in  rubbing  perse veringly  a  piece  of  the  ointment,  a  large  pea  in 
size,  over  the  whole  hepatic  area,  and  repeating  it  daily  until  some  irrita- 
tion and  desquamation  of  the  skin  is  produced,  when  it  should  be  sus- 
pended until  the  parts  will  bear  renewed  applications.  Besides  the  topical 
application  of  the  red  iodide,  tliis  remedy  may  be  given  internally  with 
advantage  without  reference  to  syphilitic  infection.  It  seems  to  the  writer 
probable  that  bichloride  of  mercury  may  be  as  useful,  as  it  is  certainly 
more  manageable.  The  chloride  of  gold  and  sodium,  arsenic  in  small 
doses,  and  the  metallic  tonics,  so  called,  may  be  useful  carefully  admin- 
istered, especially  the  first  mentioned,  which  the  writer  believes  has  some 
real  power  over  the  disease. 

Dietetic  rules  are  of  great  importance.  As  the  hepatic  functions  are 
much  disturbed,  if  not  entirely  suspended,  it  is  necessary  to  give  those 
foods  which  are  converted  into  peptones  in  the  stomach.  As  a  rule,  fats, 
starches,  and  sweets  are  mischievous,  and  milk,  meats,  oysters,  and  the 
nitrogenous  foods  best  adapted  to  nourish  the  patient.  If  the  diarrhoea 
should  prove  exhausting,  the  mineral  acids,  with  opium,  are  the  best 
remedies.  Nausea  and  vomiting  are  best  relieved  by  carbolic  acid  mix- 
ture, and  hemorrhages  by  the  solution  of  the  chloride  or  subsulphate  of 
iron. 


Patty  Liver;   Fatty  Degeneration  of  the  Liver  (Hepar 

Adiposum). 

Definition. — By  the  term  fatty  liver  is  meant  a  change  in  the  organ 
characterized  by  the  excessive  quantity  of  fat-  or  oil-globules  contained 
in  the  cells  of  the  parenchyma. 

Causes. — The  liver  acts,  under  normal  conditions,  as  a  reservoir  for 
the  surplus  fat,  which  it  gives  out  as  the  demand  is  made.  It  is  not  only 
the  fat  brought  to  the  liver  by  the  blood  which  accumulates  in  the  organ, 
but  it  apparently  possesses  the  power  to  transform  certain  substances — 
albumen,  for  example — into  fat.  An  important  causative  element,  there- 
fore, is  the  quantity  of  fat  present  in  the  food  habitually  consumed.  This 
has  been  proved  by  the  investigations  of  Radziejewsky^  and  others,  who 
have  shown  that  the  fat  in  the  food  is  stored  up  in  tlie  normal  places  of 
deposit,  one  of  which,  of  course,  is  the  liver.  Another  causative  element 
is  the  formation  of  fat  from  the  albumen  of  the  liepatic  cells  in  conse- 
quence of  diminished  oxidation.  In  respect  to  both  causes  the  consump- 
tion of  oxygen  Ls  an  important  factor.     The  insufficient  supply  of  oxygei 

*  Virckou/s  Archivfur  path.  Anal.,  etc.,  Band  Ivi.  p.  211. 
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which  is  a  necessary  result  of  a  sedentary  life  leads  thus,  directly,  to  the 
accumulation  of  fat  in  the  liver-cells.  A  constitutional  predisposition  is 
also  an  important  factor.  There  are  those  who  under  certain  conditions 
of  daily  life  store  up  large  supplies  of  fat,  and  others  who  under  the 
same  conditions  continue  lean.  Women  more  than  men  are  subject  to 
such  inherited  predispositions. 

Again,  fatty  liver  occurs  in  the  course  of  certain  cachexise,  notably 
phthisis.  In  this  case  the  obstructive  pulmonary  lesions  interfere  with 
the  process  of  oxidation,  and  also  maintain  a  constant  hypersemia  of  the 
portal  system.  This  condition  of  the  liver  also  occurs  in  the  cancerous 
cachexia,  in  anaemia  and  chlorosis  of  long  standing,  in  chronic  suppura- 
tive diseases,  etc.  The  dyscrasia  of  chronic  alcoholism  is  a  very  common 
cause  of  fatty  liver.  At  the  same  time  that  hyperplasia  of  the  connective 
tissue  is  taking  place  the  fat  is  accumulating  in  the  hepatic  cells.  So  great 
is  the  accumulation  of  fat  in  the  blood  that  the  serum  presents  a  milky 
appearance.  This  excess  in  the  quantity  of  fat  is  rather  due  to  dimin- 
ished oxidation,  to  lessened  combustion,  than  to  increased  production. 
Another  causative  element  of  the  fat-production  in  cases  of  alcoholism 
is  the  interference  of  alcohol  with  the  process  of  digestion  and  assim- 
ilation. 

Poisoning  by  phosphorus,  antimony,  arsenic,  and  other  metals  sets  up 
an  acute  fatty  degeneration  of  the  liver.  Pregnancy,  lactation,  and 
suppuration  also  have  the  same  effect,  but  to  a  slighter  and  less  per- 
manent extent. 

Pathological  Anatomy. — Fatty  liver  agrees  with  amyloid  liver  in 
that  the  fatty  deposits  increase  the  size  and  weight  of  the  organ.  The 
surface  is  smooth,  the  peritoneal  investment  unaltered,  and  the  margins 
rounded.  Sometimes  the  organ  is  merely  increased  in  thickness,  some- 
times in  diameter.  It  has  a  greasy  feel  and  cuts  like  a  mass  of  fatty 
tissue.  Examined  at  a  low  temperature — below  freezing — it  seems  like 
a  mass  of  suet,  the  proper  structure  being  almost  extinguished  in  the 
fatty  metamorphosis.  The  outline  of  the  lobules  remains  distinct  even 
in  cases  far  advanced  in  the  fatty  degeneration,  but  in  the  extreme  cases 
it  is  obliterated,  the  cut  surface  presenting  a  uniformly  yellowish  or 
grayish-yellow  tint.  The  fatty  liver  is  also  wanting  in  blood ;  it  is  dry, 
and  on  section  only  the  largest  vessels  contain  any  blood.  When  cardiac 
disease  of  a  kind  to  produce  congestion  of  the  venous  system  exists — for 
example,  mitral  or  tricuspid  lesions — the  same  relative  decrease  in  the 
quantity  of  blood  in  the  liver  is  observable  after  death,  although  during 
the  life  of  the  subject  the  opposite  condition  may  have  been  present.  The 
cause  of  this  bloodlessness  of  the  fatty  liver  is  to  be  sought  in  the  pres- 
sure exerted  by  the  growing  fat-cells. 

Not  all  cases  of  fatty  liver  are  advanced  to  the  degree  indicated  in  the 
above  description.  From  the  normal  size  up  to  the  maximum  attained 
by  the  most  advanced  fatty  liver  there  are  numerous  gradations  in  the 
quantity  of  fat  and  in  the  dimensions  of  the  organ.  Fatty  degeneration 
may  accompany  cirrhosis,  in  which  the  liver  is  contracted.  The  deposits 
of  fat  may  take  place  in  particular  areas.  In  cases  of  fatty  liver  pei 
se  the  deposit  occurs  within  the  liver-cells,  as  may  be  demonstrated  on 
microscopic  examination,  the  initial  change  consisting  in  the  formation 
of  granules  in  the  protoplasm  which  ultimately  coalesce,  thus  producing 
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fat-globules  or  cells.  The  fatty  change  in  the  hepatic  cells  proceeds  in  a 
certain  methodical  manner  from  the  cells  at  the  periphery  of  each  lobule 
to  the  centre.  The  quantity  of  fat  deposited  in  the  liver  in  cases  of  fatty 
change  is  very  great.  In  the  normal  condition  of  the  organ  fat  exists, 
according  to  Perls/  in  the  proportion  of  3  per  cent,  of  the  weight  of  the 
liver.  When  the  condition  of  fatty  liver  exists  the  quantity  of  fat  rises 
to  40,  even  45,  per  cent. — almost  one-half.  It  is  important  to  note,  as 
was  pointed  out  by  Frerichs,  that  in  an  inverse  ratio  with  the  increase  of 
fat  was  the  quantity  of  water. 

That  more  or  less  fatty  change  in  the  liver  is  not  incompatible  with  a 
normal  functional  activity  is  quite  certain,  but  the  boundary  between 
health  and  disease  is  by  no  means  well  defined  in  respect  to  the  quantity 
of  fatty  change  in  the  liver-cells.  The  liver,  within  certain  limits,  is  a 
mere  reservoir  of  the  surplus  fat  of  the  body,  and  hence  a  variable,  but 
not  excessive,  amount  of  accumulation  of  fat  is  not  incompatible  with 
a  normal  functional  performance  of  the  organ.  The  limits  of  a  merely 
functional  state  and  of  a  diseased  state  are  not,  therefore,  very  clearly 
defined.  In  certain  inferior  animals,  as  Frerichs  has  shown,  a  fatty  con- 
dition of  the  liver  is  normal. 

Symptoms. — The  signs  and  symptoms  of  fatty  liver  are  by  no  means 
well  defined.  This  state  of  the  organ,  as  a  rule,  accompanies  the  general 
tendency  to  fatty  metamorphosis  and  deposit  in  the  body.  It  is  a  symp- 
tom in  the  course  of  phthisis,  of  chronic  alcoholism,  and  of  various  forms 
of  metallic  poisoning,  but  under  these  circumstances  there  is  no  material 
change  in  the  course  of  the  symptoms  produced  by  this  complication.  As 
an  independent  affection  it  rarely,  if  ever,  exists  alone.  So  far  as  its 
symptoms  can  be  defined,  they  are  referable  to  the  organs  of  digestion 
and  assimilation  and  to  the  liver  itself. 

The  appetite  is  generally  good,  but  distress  after  eating,  acidity  and 
heartburn,  eructations  of  acid  liquid  and  of  certain  articles  of  diet,  are 
experienced.  The  stools  are  usually  rather  soft  or  liquid,  wanting  in 
color,  whitish  or  pasty,  and  occasionally  dark,  almost  black,  owing  to 
the  presence  of  blood.  Hemorrhoids  are  usually  present.  The  dis- 
charges are  often  offensive  from  the  decomposition  of  certain  constit- 
uents of  the  food,  acid  and  burning  because  of  the  presence  of  acetic, 
butyric,  and  other  fat  acids,  or  merely  offensive  because  of  the  forma- 
tion of  hydrogen  compounds  with  sulphur  and  phosphorus.  Notwith- 
standing the  derangement  of  the  stomachal  and  intestinal  digestion,  the 
deposition  of  fat  continues  in  an  abnormal  ratio.  With  the  increase  in 
body- weight  a  decline  in  muscular  power  takes  place.  The  respiration 
is  hurriecl  on  the  slightest  exertion,  and  dyspnoea  is  produced  by  any 
prolonged  muscular  effort.  The  circulation  is  feeble  and  the  pulse  slow 
in  the  state  of  repose,  but  on  active  exertion  the  pulse  becomes  rapid  and 
at  the  same  time  feeble.  The  sleep  is  disturbed  by  horrifying  dreams, 
and  only  on  assuming  a  nearly  sitting  posture  can  the  patient  sleep  with 
any  degree  of  quietude. 

In  these  cases  of  fatty  liver  a  very  considerable  mental  inquietude, 
despondency,  even  hypochondria  and  melancholia,  result.  The  relation 
of  insufficient  hepatic  excretion  to  the  mental  state  is  yet  sub  judice,  but 
there  can  be  no  doubt  that  some  connection  exists.     From  the  earliest 

^  Virchoufn  Archiv,  supra. 
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period  hepatic  derangemements — as  the  term  hypochondria  denotes — 
have  been  associated  with  certain  disorders  of  the  mind.  This  relation 
certainly  holds  good  in  respect  to  the  mental  perturbation  occurring  in 
cases  of  fatty  liver.  With  a  rotund  countenance  and  a  well-nourished 
body  there  is  associated  very  considerable  mental  despondency. 

Without  distinct  jaundice  the  skin  has  an  earthen  or  tallow-like  hue, 
the  conjunctiva  is  muddy  or  distinctly  yellow,  and  now  and  then  well- 
defined  jaundice  appears. 

The  urine  is  rather  scanty,  high-colored  because  of  the  presence  of  bile- 
pigments,  and  deposits  urates  abundantly.  When  jaundice  accompanies 
fatty  liver  the  urine  will  be  very  dark,  muddy,  thick,  and  will  react  to 
the  usual  tests  for  bile,  urates,  etc. 

The  area  of  hepatic  dulness  is,  as  a  rule,  enlarged  in  cases  of  fatty  liver. 
The  deposition  of  fat  in  the  cells  adds  to  the  gross  size  of  the  organ,  and 
hence  the  inferior  margin  extends  below  the  border  of  the  ribs  to  a  degree 
determined  by  the  amount  of  increase  in  its  substance.  If  the  liver  can 
be  felt,  it  is  smooth,  not  hard  and  resisting,  and  is  free  from  nodules. 
Usually,  however,  OAving  to  deposits  of  fat  in  the  omentum  and  in  the 
abdominal  walls,  the  outlines  and  condition  of  the  liver  cannot  be  ascer- 
tained, and  must  remain  merely  conjectural.  Rather,  therefore,  by  im- 
plication than  by  direct  examination  can  the  condition  of  the  liver  be 
ascertained. 

CouESE,  Duration,  and  Termination. — The  course  of  fatty  liver, 
as  an  element  in  a  general  change  not  of  a  toxic  character,  is  essentially 
of  a  chronic  character.  The  fatty  liver  of  acute  phosphorus,  antimonial, 
and  other  forms  of  poisoning  is  acute  and  fatal,  but  it  is  not  these  forms 
with  which  we  are  here  concerned.  Acting  the  part  of  a  reservoir  of  the 
surplus  fat  stored  up  in  the  body,  which  may  be  disposed  of  under  normal 
and  physiological  conditions,  the  fatty  liver  becomes  by  careful  manage- 
ment a  normal  organ  again.  The  course,  duration,  and  termination  will 
therefore  largely  depend  on  the  nature  of  the  management  pursued.  A 
fatty  liver  cannot,  then,  be  regarded  as  fatal,  or  even  as  dangerous  to  life 
per  se.  The  course  and  termination  will  therefore  be  those  of  the  asso- 
ciated condition. 

Diagnosis. — The  determination  of  the  existence  of  fatty  liver  will  not 
be  difficult  in  all  those  cases  in  which  this  condition  may  properly  be  sus- 
pected ;  for  example,  in  phthisis,  in  chronic  alcoholismus,  in  obesity,  and 
in  cases  of  habitual  indulgence  in  eating  and  drinking.  If  in  these  cases 
the  organ  is  distinctly  enlarged,  is  smooth,  and  is  flabby  in  outline ;  if  at 
the  same  time  the  digestion  is  deranged,  the  stools  are  light  in  color,  there 
are  hemorrhoids,  flatulence,  acid  indigestion,  and  torpid  bowels, — a  fatty 
liver  may  be  reasonably  suspected.  The  subjects  of  fatty  liver  are  usually 
obese,  and  present  the  characteristics  typical  of  that  condition,  or  they  are 
the  victims  of  alcoholismus  or  present  the  evidence  of  habitual  indulgence 
in  the  pleasures  of  the  table.  The  differentiation  of  fatty  liver  from  amy- 
loid degeneration,  from  cystic  disease,  and  from  other  maladies  causing 
enlargement  of  the  organ  is  made  by  reference  to  these  points  in  the  etio- 
logical history — by  a  careful  study  of  the  condition  of  the  organ  itself 
and  of  the  organs  associated  with  it  in  function.  As  the  amyloid  liver  is 
more  likely  to  be  confounded  with  the  fatty  liver,  it  should  be  noted  that 
the  former  is  an  outgrowth  of  the  process  of  suppuration,  that  the  organ 
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is  hard  in  texture,  and  that  amyloid  change  occurs  at  the  same  time  in 
other  organs — conditions  opposed  to  those  characteristic  of  the  fatty  liver. 
Cancer  of  the  liver  is  accompanied  by  a  peculiar  cachexia ;  the  body  wastes, 
and  the  enlarged  liver  is  hard  and  nodular  instead  of  being  smooth  and 
flabby. 

Treatment. — When  fatty  liver  is  a  symptom  merely,  its  treatment  is 
merged  into  that  of  the  primary  condition.  Thus,  in  phthisis  and  in  the 
•various  forms  of  metallic  and  phosphorus-poisoning  the  condition  of  the 
liver  is  quite  secondary.  There  are  cases  of  obesity,  however,  in  which 
the  fatty  change  in  the  liver  is  a  part  of  the  general  morbid  process,  and 
must  be  treated  accordingly.  There  are  still  other  cases  in  which,  with- 
out a  decided  tendency  to  obesity,  the  food  habitually  consumed  is  of  a 
fatty  or  fat-forming  nature.  The  first  requisite  in  the  treatment  of  fatty 
liver  is  to  amend  the  diet.  From  the  time  of  Hippocrates  down  to  Mr. 
Banting  it  has  been  recognized  that  the  starchy  and  saccharine  constitu- 
ents of  the  food,  as  well  as  the  fatty,  contribute  to  the  formation  of  fat. 
In  arranging  a  dietary  in  cases  of  fatty  liver  this  fact  should  be  regarded. 
Besides  excluding  the  fats,  saccharine  and  starchy  substances  should  be 
cut  off.  The  diet  should  be  composed  of  fresh  animal  foods,  game,  fish, 
oysters,  and  such  succulent  vegetables  as  lettuce,  celery,  spinach,  raw  cab- 
bage (cole-slaw),  etc.  Amongst  the  articles  excluded  should  be  bread,  but 
the  greatest  difficulty  is  experienced  in  its  withdrawal,  many  patients 
declaring  themselves  unable  to  live  without  it.  In  suc^i  instances  a  small 
biscuit  (water-cracker)  may  be  allowed,  but,  as  far  as  may  be  accomplished, 
bread  should  be  cut  off  from  the  diet. 

If  there  are  acidity,  heartburn,  pyrosis,  and  regurgitation  of  acid  liquid, 
much  good  may  be  expected  from  the  administration  of  diluted  nitric 
acid  before  meals,  especially  if  there  be  considerable  uric  acid  in  the  urine. 
The  simultaneous  administration  of  tincture  of  nux  vomica  will  prove 
useful  if  the  appetite  is  poor  and  the  digestion  feeble.  When  the  com- 
plexion is  muddy,  the  conjunctivae  yellow,  and  the  tongue  coated,  excel- 
lent results  are  had  from  the  persistent  use  of  phosphate  of  sodium. 
Under  these  circumstances  also  arsenic  is  very  beneficial.  Even  better 
results  may  be  had  from  a  combination  of  the  two  agents,  a  teaspoonful 
of  the  pulverized  phosphate  being  given  with  one-fortieth  of  a  grain  of 
the  arseniate  of  sodium.  Alkalies,  as  lithium  citrate,  solution  of  potassa, 
etc.,  are  unquestionably  useful  as  remedies  for  obesity  and  fatty  liver,  but 
they  must  be  administered  with  a  proper  caution.  Also,  the  permanga- 
nate of  potassium  has  seemed  to  the  author  to  be  especially  valuable  as  a 
remedy  for  these  states. 

Remedies  to  increase  the  activity  of  the  portal  circulation  and  diminish 
congestion  of  the  hepatic  vessels  are  useful  at  the  outset,  but  the  anaemia 
which  succeeds  renders  their  use  improper  at  a  later  period.  Amongst 
the  hepatic  stimulants  of  great  use  in  those  cases  characterized  by  whitisli, 
pasty  stools,  yellow  conjunctivae,  etc.,  are  resin  of  podopliyllin,  euonymiu, 
baptisin,  and  others  having  the  same  powers.  Saline  laxatives  are  also 
useful,  but  to  a  less  extent.  It  must  be  remembered,  however,  that  these 
subjects  are  wanting  in  bodily  vigor,  often  suffer  from  weak  heart,  and 
always  have  flabby  muscles,  so  that  they  bear  all  depleting  meiisures 
badly.  The  hepatic  stimulant  of  greatest  utility  in  these  cases  is  sul- 
phate of  manganese.     The  writer  has  had  excellent  results  from  a  com- 
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bination  of  quinine  and  manganese.  For  the  general  state,  which  denotes 
insufficient  oxidation  according  to  the  chemical  pathologists,  permanganate 
of  potassium  is  a  remedy  of  value,  as  above  mentioned.  The  best  form  in 
which  to  administer  this  is  the  compressed  tablet,  and  the  dose  usually  is 
two  grains.  As  chalybeate  tonics  are  indicated,  the  oxidizing  power  of 
the  succinate  of  the  ferric  peroxide,  the  remedy  so  warmly  advocated  by 
Buckler,  may  be  utilized  with  advantage.  The  combination  of  quinine, 
iron,  and  manganese  in  pill  form,  or  the  syrup  of  the  iodides  of  iron  and 
manganese,  or  the  phosphate  of  iron,  quinine,  and  strychnine,  are  tonics 
adapted  to  the  relief  of  the  depression  accompanying  this  malady. 


III.  AFFECTIONS  OF  THE  BILIARY  PASSAGES. 

Catarrh  of  the  Bile-Ducts. 

History  and  Definition. — Although  catarrh  of  the  bile-ducts  had 
been  incidentally  referred  to  by  some  previous  writers,  notably  by  Stokes 
of  Dublin,  Virchow^  was  the  first  to  treat  of  this  condition  systematic- 
ally. Amongst  recent  writers,  Harley^  appears  to  be  the  only  one  dis- 
posed to  question  the  importance  of  catarrh  of  the  bile-ducts  as  a  factor 
in  the  production  of  jaundice.  Even  in  phosphorus-poisoning  the  appear- 
ance of  jaundice,  at  one  time  supposed  to  be  hsematogenic  in  source,  has 
been  referred  to  a  catarrh  of  the  bile-ducts.^  It  seems  probable  that 
opinions  have  too  decidedly  veered  toward  the  importance  of  this  con- 
dition as  a  factor  in  the  production  of  jaundice. 

Causes. — Catarrh  of  the  bile-ducts  has  been  referred  to  all  those  causes 
which  can  excite  a  catarrhal  process  in  any  situation.  These  are  systemic 
and  local.  Amongst  the  systemic  may  be  placed  peculiarities  of  consti- 
tution or  idiosyncrasy.  A  tendency  to  hepatic  disorders  is  a  feature  in 
certain  types  of  constitution,  and,  as  such  types  are  transmitted,  the 
hepatic  disorders  seem  to  be  inherited.  In  such  persons,  possessing  the 
so-called  bilious  nature,  catarrh  of  the  biliary  passages  is  not  uncommon, 
and  a  special  susceptibility  to  it  apparently  exists.  The  atmospherical 
and  other  causes  which  in  some  subjects  will  set  up  a  catarrh  of  the 
bronchi  will  in  the  bilious  type  induce  a  catarrh  of  the  duodenum  and 
bile-ducts.  The  malady  is  not  inherited ;  only  the  character  of  bodily 
structure  which  favors  it  under  the  necessary  conditions. 

Climatic  changes  and  certain  seasons,  especially  the  autumn,  are  influ 
ential  causes.  Exposure  to  cold  and  dampness,  the  body  warm  and  per- 
spiring, will  set  up  a  catarrhal  process  in  the  bile-ducts  and  intestine, 
especially  in  those  having  the  special  susceptibility  which  belongs  to 
certain  bodily  types.  Malarial  miasm  is  an  especially  active  cause  in 
malarial  regions.  The  writer  has  seen  many  examples  in  various  parts 
of  the  United  States  within  the  malaria-breeding  zone.  Other  miasmatic 
agencies  are  not  without  importance.     The  exhalations  from  the  freshly- 

^  Archiv  fur  'path.  Anat.,  Band  xxxii.  p.  117  et  seq. 
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upturned  soil  of  some  cities,  the  gases  from  cesspools  and  sewers,  and 
illuminating  gas  exert  a  causative  influence.  The  bad  air  thus  made  up 
has  been  happily  called  civic  malaria. 

The  most  influential  causes  of  catarrh  of  the  biliary  passages  are  local 
in  origin  and  in  action :  they  are  the  agencies  which  induce  catarrh  of 
the  duodenum.  Disturbances  of  the  portal  circulation  should  be  first 
named.  Whenever  obstructive  lesions  of  the  cardiac  orifices  exist,  when- 
ever the  pulmonary  circulation  is  impeded  by  disease  of  the  lungs,  the 
portal  vein  is  kept  abnormally  full,  and  as  a  necessary  result  of  the 
stasis  a  catarrh  of  the  mucous  membrane  follows.  Congestion  of  the 
portal  system  may  be  a  result  of  vaso-motor  paresis.  The  abdominal 
sympathetic  may  be  the  seat  of  various  reflex  disturbances :  those  of  a 
depressing  kind  induce  stasis  in  the  portal  system.  Certain  medicinal 
agents  have  this  effect,  and  prolonged  and  severe  cutaneous  irritation,  it 
is  probable,  may  act  on  the  portal  circulation  in  the  same  way.  The 
action  of  cold  on  the  peripheral  nerves  may  be  similarly  explained. 

Catarrh  by  contiguity  of  tissue  is  the  most  frequent  factor.  Catarrh 
of  the  duodenal  mucous  membrane  is  the  initial  condition,  and  from  thence 
the  process  extends  to  the  bile-ducts.  Although  the  duodenum  may  be 
alone  affected,  the  usual  state  of  things  is  a  gastro-intestiual  catarrh,  the 
stomach  and  the  whole  length  of  the  small  intestine  being  simultaneously 
diseased.  When  the  catarrhal  process  is  thus  diffused  the  duodenal  mucous 
membrane  is  most  deranged,  probably  because  the  acid  and  fermenting 
chyme  is  first  received  here,  and  what  acridity  soever  it  may  possess 
attacks  this  part  in  its  greatest  strength.  It  must  be  remembered  that 
the  secretion  of  the  duodenal  glands  and  of  the  pancreas  and  liver  must 
also  have  an  abnormal  character ;  hence  those  foods  which  in  the  healthy 
condition  of  things  are  digested  in  this  part  of  the  canal  undergo  ordi- 
nary putrefactive  decomposition  and  furnish  very  irritating  products. 
This  observation  is  especially  true  of  the  fats :  the  fat  acids  are  in  the 
highest  'degree  irritating.  The  digestive  fluid  of  the  duodenum  has  a 
more  or  less  pathological  character,  because  the  catarrhal  process  not  only 
interferes  with  the  habitually  easy  flow  of  the  gland  secretions,  but,  ex- 
tending to  the  gland  elements  themselves,  gradually  alter  their  structure. 

Grastro-intestinal  catarrh  results  from  the  misuse  of  foods  and  the 
abuse  of  certain  condiments  and  of  spirits.  Excess  in  the  quantity  of 
starchy,  saccharine,  and  fatty  foods  which  undergo  conversion  and  absorp- 
tion in  the  intestine,  habitually  consumed,  decomposition  of  such  portions 
as  escape  proper  digestion  ensues,  and  the  products  of  this  decomposition 
exercise  an  irritant  influence  on  the  mucous  membrane.  The  daily  con- 
sumption of  sauces  and  condiments  and  of  highly-seasoned  foods  has  a 
constant  irritating  action ;  but  more  influential  than  any  other  causative 
agency  is  the  abuse  of  malt  liquors  and  spirit.  Whilst  the  latter  acts 
more  on  the  stomach  and  the  liver  proper,  the  former  affect  more  the 
duodenal  mucous  membrane  and  the  bile-ducts. 

To  these  causative  agencies  must  be  added  a  pathological  state  of  the 
bile  itself.  Under  conditions  not  now  known  the  bile  seems  to  acquire 
acrid  properties  and  set  up  a  catarrh  in  i)assing  along  the  ducts. 

Pathological  Anatomy. — The  area  affected  by  the  catarrhal  process 
varies  greatly.  The  termination  of  the  common  duct  for  a  short  space 
may  be  the  only  part  affected,  but  \\\i\\  this  there  is  always  more  or  Jess, 
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sometimes  most  extensive  and  severe,  duodenal  catarrh,  followed  by  jaun- 
dice. The  extent  to  which  the  common  duct  is  affected  may  be  exactly 
indicated  by  the  staining  with  bile,  which  extends  down  to  the  point 
of  obstruction.  The  catarrhal  process  may  invade  the  whole  extent  of 
the  common  duct,  the  cystic  duct,  gall-bladder,  and  the  ramifications  of 
the  tube  throughout  the  organ.  The  resulting  appearances  will  vary 
accordingly. 

The  first  change  observable  is  a  more  or  less  considerable  hypersemia 
of  the  mucous  membrane ;  but  this  is  rarely  seen,  because  the  examina- 
tion cannot  be  made  at  the  time  when  this  condition  is  present.  The 
epithelial  layer  is  swollen,  sodden,  the  cells  cloudy,  undergoing  rapid 
multiplication  and  desquamating.  The  cast-off  cylindrical  epithelium, 
mucous  cells,  and  serum  make  up  a  turbid  mixture,  which,  with  bile, 
fills  the  smaller  ducts,  and  may  in  places,  especially  at  the  orifice  of  the 
common  duct,  form  an  obstruction  sufficient  to  prevent  the  passage  of  the 
bile;  which  may,  however,  be  readily  pressed  out  with  a  little  force. 
Especially  near  the  end  of  the  common  duct  the  mucus  is  apt  to  accumu- 
late, and  a  plug  of  it,  often  tenacious  and  somewhat  consistent,  obstructs 
the  orifice.  It  is  probable  that  whilst  catarrh  is  the  chief  cause  of  jaun- 
dice, it  may  also,  by  a  merely  intermittent  activity,  cause  the  condition 
of  biliousness — now  so  far  relieved  as  to  permit  the  bile  to  descend  into 
the  intestine,  now  so  much  obstruction  as  to  prevent  the  escape  of  any 
considerable  part  of  that  formed.  When  the  common  duct  is  the  seat  of 
the  catarrhal  process,  and  the  outflow  of  bile  thus  prevented,  it  accumu- 
lates in  the  gall-bladder,  which  may  be  so  far  distended  as  to  present  a 
recognizable  tumor  of  pyriform  shape  through  the  abdominal  parietes. 

When  the  catarrhal  process  invades  the  finer  ducts  the  appearances  are 
somewhat  different.  There  are  no  bile-stains  along  the  course  of  the 
<;ommou  and  cystic  ducts,  and  the  gall-bladder  is  empty,  or  at  most  con- 
tains only  some  mucus,  with  altered  bile.  The  tubes  at  or  near  their  ulti- 
mate ramifications  contain  a  turbid  mucus  composed  of  cylindrical  epithe- 
lium and  lymphoid  cells,  and  tenacious  enough  to  close  them  firmly. 
More  or  less  hypersemia  of  the  liver-structures  proper,  and  consequent 
increased  dimensions  of  the  organ,  a  more  or  less  active  catarrhal  condi- 
tion of  the  duodenal  mucous  membrane,  accompany  the  changes  in  the 
finer  ducts. 

Symptoms. — There  are  marked  differences  in  the  behavior  of  the  more 
acute  cases  of  catarrh  of  the  bile-ducts  and  the  chronic  examples  of  the 
same  disorder.  The  former  is  held  to  be  the  most  frequent  cause  of  jaun- 
dice, whilst  the  latter  is  an  important  element  in  the  so-called  bilious 
state,  in  lithsemia,  and  as  a  secondary  condition  in  some  cardiac  and  pul- 
monary diseases.  Also,  the  morbid  complexus  of  cartarrh  of  the  bile- 
ducts  includes  the  symptoms  of  duodenal  and  gastro-duodenal  catarrh. 

The  acute  form  of  this  disease  sets  in  with  the  symptoms  of  gastro- 
duodenal  catarrh.  Usually,  after  indulgence  in  too  highly  stimulating 
food  or  in  some  article  having  a  specially  irritating  character,  an  attack 
of  acute  indigestion  supervenes.  The  tongue  is  more  or  less  heavily 
coated,  the  breath  heavy,  the  taste  bitter,  pasty,  or  sourish,  the  appetite 
poor  or  actual  repugnance  to  food,  especially  to  the  offending  articles,  is 
experienced,  and  nausea,  not  unfrequently  vomiting,  ensues.  The  epigas- 
trium and  the  hypochondriac  regions  have  a  heavy,  overloaded,  distressed, 
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and  sore  feeling ;  there  is  some  tenderness  to  pressure ;  sometimes  the 
gall-bladder,  abnormally  full,  may  be  detected  by  careful  palpation  ;  and 
the  area  of  hepatic  dulness  will  usually  be  increased.  The  abdomen  is 
more  or  less  distended  by  gases,  and  eructations  of  offensive  gases  (hydro- 
gen and  sulphur  compounds,  volatile  fat  acids,  etc.)  occur.  Constipation 
exists  when  the  catarrhal  process  is  limited  to  the  duodenum,  and  the 
stools  consist  of  hard  lumps  having  a  light  yellow,  clay-colored,  or 
whitish  appearance.  When  the  whole  extent  of  the  small  intestine  is 
affected,  the  stools  will  be  soft,  liquid,  or  watery,  and  will  vary  in  color 
from  yellow  to  gray  or  white.  In  some  cases  the  fecal  matters  will  have 
an  offensive  odor — the  odor  of  decomposition — and  considerable  dis- 
charges of  very  foul-smelling  gas  will  attend  the  evacuations.  This 
symptom  will  occur  when  the  intestinal  digestion  is  suspended  and 
the  contents  of  the  bowel  in  consequence  undergo  putrefactive  decom- 
position. 

During  the  initial  period  of  the  disorder  the  urine  will  simply  be  high- 
colored  and  loaded  with  urates  and  uric  acid,  but  when  jaundice  super- 
venes the  pigment  will  convert  the  urine  into  a  dark,  coffee-colored,  and 
somewhat  thick  liquid. 

With  the  onset  of  the  malady  symptoms  referable  to  the  nervous 
system  a])p(^r.  Headache,  dizziness,  and  hebetude  of  mind  are  present, 
and  now  and  then  an  attack  of  catarrh  of  the  bile-ducts  will  have  the 
objective  signs  of  an  ordinary  migraine  or  sick  headache.  Usually,  how- 
ever, as  the  intestinal  and  hepatic  troubles  develop,  headache  and  some 
mental  hebetude  come  on,  but  when  jaundice  supervenes  the  headache 
becomes  more  severe,  and  very  considerable  mental  depression,  irritabil- 
ity of  temper,  and  moroseness  are  experienced.  Chilly  sensations,  with 
flashes  of  heat,  are  felt  at  the  outset,  but  with  the  appearance  of  jaundice 
the  sensation  of  coldness  predominates.  In  some  cases,  the  intestinal 
catarrh  being  extensive,  there  will  be,  after  some  preliminary  chilliness, 
a  febrile  movement,  but  this  is  never  of  a  pronounced  character,  and  in 
the  slighter  cases  of  the  disease  or  when  the  catarrhal  process  is  limited 
to  the  bile-ducts,  there  is  no  elevation  of  temperature.  With  the  first 
symptoms  the  pulse  is  somewhat  quickened,  but  as  the  bile  acids  accu- 
mulate in  the  blood  they  effect  a  decided  slowing  of  the  heart\s  action^ 
the  pulse  falling  as  low,  it  may  be,  as  50  per  minute.  This  lessened 
activity  of  the  circulation  is  accompanied  by  corresponding  reduction  of 
temperature,  the  body-heat  falling  a  degree  or  more. 

The  most  distinctive  symptom  of  catarrh  of  the  bile-ducts  is  jaundice. 
In  the  acute  or  quickly-developing  form  above  described  of  catarrhal 
icterus  the  symptoms  of  gastro-intestinal  disturbance  precede  the  first  indi- 
cation of  jaundice  from  five  to  eight  days.  Yellowness  of  the  conjunc- 
tiva and  of  those  parts  of  the  body  exposed  to  the  air  is  the  first  mani- 
festation ;  afterward  the  jaundice  hue  becomes  general.  The  tint  varies 
in  depth  from  a  faint  gamboge-yellow,  only  discernible  in  a  favorable 
light,  to  a  deep  greenish-  or  brownish-yellow. 

In  the  more  chronic  cases  of  catarrl;  of  the  bile-ducts  the  symptoms 
are  simply  those  of  a  gastro-duodenal  catarrh,  to  which  some  hepatic 
disturbances  are  superadded.  Some  abdominal  uneasiness  felt  in  the 
epigastrium  and  in  the  right  hypochondrium,  especially  in  two  if*  three 
hours  after  meals  ;  flatulence,  sometimes  accompanied  by  colic  ;  oonstipa- 
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tion,  persistent  or  alternating  with  diarrhoea — in  the  one  case  in  hard 
lumps  with  more  or  less  mucus  adherent,  in  the  other  soft  or  liquid,  and 
in  both  cases  having  a  rather  golden-yellow  color,  grayish  or  black  and 
tar-like  appearance, — such  are  the  symptoms  referable  to  the  intestinal 
canal.  The  disturbances  in  the  hepatic  functions  produced  by  the  catarrhal 
swelling  of  the  mucous  membrane  of  the  ducts  are  further  exhibited  in  a 
somewhat  sallow,  earthy,  or  muddy  complexion,  yellowish  tint  of  the 
conjunctiva,  high-colcred,  acid  urine  loaded  with  urates  and  phosphates. 
Such  subjects,  although  having,  it  may  be,  a  keen  appetite,  rather  lose 
than  gain  in  weight :  they  experience  lassitude,  headache,  much  depres- 
sion of  spirits,  and  the  mental  symptoms  are  most  pronounced  during 
the  time  intestinal  digestion  is  going  on.  In  fact,  the  morbid  complexus 
is  rather  that  of  intestinal  catarrh ;  nevertheless,  the  slight  degree  of 
obstruction  to  the  outflow  of  bile  occurring  in  these  cases  has  an  influ- 
ence both  in  the  intestinal  digestion  and  in  the  nutritive  functions.  Any 
degree  of  obstruction,  as  has  already  been  pointed  out,  leads  to  serious 
structural  change  of  the  liver,  and  this  in  turn  produces  well-defined 
symptoms. 

Disturbances  of  the  hepatic  functions,  even  jaundice,  accompany  the 
paroxysms  of  malarial  fever.  Without  the  occurrence  of  fever,  catarrhal 
jaundice  may  come  on  during  the  course  of  chronic  malarial  poisoning. 
Catarrh  of  the  bile-ducts  is  the  pathogenetic  factor  in  these  cases.  More 
especially  in  malarial  regions,  but  also  in  temperate  and  warm  climates, 
paroxysmal  attacks,  with  or  without  jaundice,  are  comparatively  frequent. 
These  acute  seizures  occur  in  those  having  the  chronic  form  of  the  mal- 
ady, and  are  excited  by  sudden  climatic  changes,  by  excesses  in  eating, 
especially  by  the  use  of  improper  articles  of  diet.  Considerable  nausea, 
flatulence,  and  constipation  or  diarrhoea,  weight,  tension,  and  soreness  in 
the  right  hypochondrium  and  sometimes  in  the  shoulder,  chilliness,  gen- 
eral malaise,  headache,  and  an  increasing  icterode  tint  of  the  skin,  consti- 
tute the  complexus  of  symptoms  belonging  to  these  cases. 

Course,  Duration,  and  Termination. — Acute  catarrh  of  the  bile- 
ducts  with  jaundice  has  a  well-defined  course — in  its  mildest  form,  with 
little  gastric  or  gastro-intestinal  disturbance — lasting  ten  days  or  two 
weeks ;  in  the  ordinary  form,  with  the  accompanying  gastro-duodenal 
catarrh,  running  its  course  in  a  month  to  six  weeks.  In  the  chronic 
form,  with  acute  exacerbations  due  to  indiscretions  in  diet  or  to  climatic 
influences,  the  course  of  the  disease  is  chequered  by  vicissitudes,  the 
result  of  the  causes  just  mentioned,  and  its  duration  must  therefore  be 
indefinite  and,  as  a  rule,  protracted.  Catarrh  of  the  bile-ducts,  or 
catarrhal  jaundice,  usually  terminates  in  health  after  a  period  of  func- 
tional derangement  of  the  intestines  and  liver.  Without  exhibiting  any 
features  of  a  special  character,  some  cases  do  not  pass  through  this  benign 
course :  the  intestinal  catarrh  sets  up  an  ulcerative  process  at  one  or  more 
points  in  the  duodenum ;  but  more  especially  the  obstruction  to  the  free 
course  of  the  bile  caused  by  the  catarrhal  swelling  of  the  mucous  lining 
of  the  ducts  induces  structural  changes  in  the  liver — an  hypertrophy  of 
the  connective-tissue  elements,  a  sclerosis. 

Diagnosis. — There  are  but  two  signs  which  indicate  the  nature  of  the 
disorder,  and  only  one  that  is  really  distinctive.  Intestinal  indigestion 
with  slight  coincident  biliary  derangement  is  one,  and  jaundice  is  thp 
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other.  When,  after  the  signs  and  symptoms  of  gastro-duodenal  catarrh 
have  declared  themselves,  jaundice  appears,  there  can  be  no  question  as 
to  the  nature  of  the  case.  The  diagnosis  is  more  difficult  in  the  chronic 
cases  with  exacerbations  due  to  the  exciting  causes  above  mentioned,  for 
the  persistence  of  the  jaundice  will  suggest  the  occurrence  of  some  per- 
manent organic  lesion.  The  differentiation  of  the  various  kinds  of  jaun- 
dice has  already  been  made. 

Treatment. — Regulation  of  the  diet  is  of  the  first  importance.  Those 
foods  requiring  the  intestinal  juices  for  their  solution  and  absorption,  and 
which  cannot  be  properly  digested  when  a  duodenal  catarrh  exists  or 
when  bile  is  absent,  should  of  course  be  excluded  from  the  diet.  These 
articles  are  the  fats,  starches,  and  sweets.  The  mucus  playing  the  part 
of  a  ferment,  these  substances  are  converted  into  various  secondary  prod- 
ucts of  an  irritating  character.  Flatulence  is  caused  by  the  evolution  of 
carbonic  acid  gas  and  the  hydrogen  compounds  of  sulphur  and  phosphorus ; 
and  acetic,  butyric,  and  other  acids  not  only  change  the  reaction  of  the 
intestinal  juices,  but  are  directly  irritating  to  the  mucous  membrane.  In 
the  acute  cases  a  diet  of  skimmed  milk,  taken  hot  and  at  three  hours^ 
interval,  and  after  the  acute  symptoms  have  subsided,  in  conjunction  with 
some  other  aliment,  is  the  most  appropriate  mode  of  alimentation.  Meats, 
fish,  eggs,  and  oysters  are  the  chief  articles  of  diet,  besides  the  milk,  dur- 
ing the  whole  course  of  the  more  chronic  cases ;  and  to  these  may  be 
added  the  succulent  vegetables,  as  lettuce,  spinach,  celery,  raw  cabbage, 
and  tomatoes.  If,  in  consequence  of  irritability  of  the  mucous  membrane 
or  of  idiosyncrasy,  any  article  occasions  distress,  it  should  be  omitted 
from  the  diet. 

The  medicinal  management  includes  the  administration  of  remedies  for 
gastro-iutestinal  catarrh.  The  treatment  of  catarrhal  jaundice  has  been 
discussed.  When  constipation  exists,  saline  laxatives,  especially  phos- 
pliate  of  sodium  and  Rochelle  salt,  are  useful.  If  there  be  diarrhoea,  the 
most  appropriate  remedies  are  bismuth,  with  or  without  carbolic  acid, 
Hope's  mixture,  oxides  of  zinc  and  silver,  and  other  mineral  tonic 
astringents. 

The  propriety  of  the  administration  of  special  hepatic  stimulants — 
cholagogues — has  been  much  disputed.  When  the  disorder  consists 
merely  in  an  obstruction  to  the  outflow  of  bile,  the  utility  of  stimulating 
the  production  of  this  secretion  seems  more  than  doubtful.  Much  harm 
has  been  done  by  the  indiscriminate  use  of  mercury.  Its  power  to 
increase  the  production  of  bile  having  been  assumed,  and  the  quantity 
of  bile  present  in  the  feces  being  manifestly  less  in  cases  of  catarrhal 
jaundice,  it  followed  that  mercury  should  be  employed  in  this  disorder. 
Modern  experience  has  quite  demonstrated  its  inutility  in  the  mode  and 
for  the  purpose  to  which  it  was  formerly  devoted.  Nevertheless,  good 
effects  are  had  from  calomel  in  small  doses  as  a  sedative  to  the  mucous 
membrane.  When  there  are  nausea,  headache,  vertigo,  and  constipation 
present,  excellent  results  may  be  had  from  the  ^  gr.  to  ^  gr.  of  calomel, 
exhibited  at  short  intervals  until  the  bowels  are  moved.  If  calomel 
possessed  the  property  formerly  ascribed  to  it,  of  vStimulating  the  hepatic 
functions,  it  would  be  contraindicated  in  catarrh  of  the  bile-ducts.  This 
contraindication  exists  in  respect  to  all  hepatic  stimulants. 

If  there  be  decided  irritability  of  the  stomadi  and  constipation,  Seid- 
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litz  powders  may  be  given  at  regular  intervals.  Phosphate  of  sodium  in 
drachm  doses  is  highly  useful  for  the  double  purpose  of  a  laxative  effect 
and  to  prevent  the  tendency  to  inspissation  of  the  bile,  which  is  one  of 
th*^  most  important  results  of  catarrh  of  the  bile-ducts  and  gall-bladder. 
In  the  more  chronic  cases  the  persistent  use  of  sodium  phosphate  is  to  be 
highly  commended. 

In  this  disease,  especially  as  it  occurs  in  gouty  subjects,  sulphate  of 
manganese  is  often  decidedly  serviceable.  If  anaemia  and  debility  coex- 
ist, this  remedy  can  be  combined  with  sulphate  of  iron  and  sulphate  of 
quinine — a  combination  which  the  writer  has  found  peculiarly  effective 
under  such  circumstances.  When  oxidation  is  deficient  and  the  urates 
are  present  in  the  urine  in  excessive  quantity,  good  effects  are  had  from 
the  permanganate  of  potassium,  a  tablet  containing  two  grains  being  given 
four  times  a  day.  In  the  more  chronic  cases  the  salts  of  silver,  copper, 
and  zinc  are  really  very  useful,  especially  the  oxides  of  silver  and  zinc ; 
and  of  these  the  former  is  more  efficient.  Better  than  any  of  those  men- 
tioned is  arsenic,  as  arseniate  of  sodium  or  as  Fowler's  solution,  but  the 
best  results  are  had  from  small  or  medium  doses  persistently  used.  If 
there  be  much  intestinal  catarrh  and  consequent  diarrhoea,  bismuth  and 
aromatic  powder,  oxide  of  silver,  Fowler's  solution  with  a  little  opium, 
Hope's  mixture,  etc.  are  appropriate  remedies. 

It  is  in  catarrh  of  the  bile-ducts  that  nitric  and  nitro-muriatic  acids 
have  proved  useful,  rather  than  in  cirrhosis  and  other  diseases  of  the 
liver-tissues.  They  prevent  fermentation,  promote  oxidation,  and  increase 
the  activity  of  the  assimilative  functions.  When  there  occurs  active  fer- 
mentation of  certain  foods,  and  consequently  considerable  flatulence, 
excellent  results  are  obtained  from  the  members  of  the  antiseptic  group — 
from  creasote  or  carbolic  acid,  salicylic  acid,  biborate  of  sodium,  the  ben- 
zoates,  etc.  To  these  may  be  added  quinine,  the  dose  of  which  will  be 
determined  by  the  purpose  for  which  it  is  prescribed.  So  often  is  catarrhal 
jaundice  of  malarial  origin  that  quinine  becomes  a  remedy  of  high  import- 
ance in  the  cases  occurring  in  the  malarial-forming  zone. 

Certain  special  plans  of  treatment  have  been  proposed  for  the  cure  of 
catarrhal  jaundice.  One  of  the  most  effective  of  these  is  enemata  of  cold 
water.  By  means  of  an  irrigating  apparatus  the  large  intestine  is  well 
distended  with  water  once  a  day  for  several  days.  The  first  enema  has 
a  temperature  of  60°  F.,  and  subsequent  injections  are  a  little  warmer. 
The  increased  peristalsis  of  the  bowels  and  the  reflex  contractions  of  the 
gall-bladder  dislodge  the  mucus  lining  and  obstructing  the  gall-ducts. 
When  the  bile  flows  into  the  intestine,  digestion  is  resumed  and  the 
catarrhal  inflammation  subsides.  But  with  the  irrigation  method  may 
be  employed  other  remedies,  as  above  indicated. 

Faradization  of  the  gall-bladder  has  been  used  successfully  for  the 
expulsion  of  the  stored-up  bile  and  the  removal  of  the  mucus  obstructing 
the  ducts.  It  is  applied  by  means  of  one  moistened  sponge  electrode 
placed  directly  over  the  gall-bladder,  and  the  other  on  the  opposite  side 
of  the  body  and  posteriorly.  A  slowly-interrupted  faradic  current  is  then 
passed.     This  expedient  is  not  suitable  when  the  case  is  acute  in  character. 
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Biliary  Concretions;  Gall-Stones;  Hepatic  Calculi;   Hepatic 

Colic. 

Definition. — There  are  two  classes  of  concretions  which  may  occasion 
symptoms :  inspissated  bile  and  regularly-formed  gall-stones.  Slowly- 
developing  symptoms  of  jaundice  from  obstruction  may  arise  from  the 
deposit  of  particles  of  inspissated  bile  in  the  hepatic  ducts,  or  sudden 
attacks  of  hepatic  colic  be  due  to  the  passage  of  concretions.  When 
biliary  calculi  reach  the  intestines,  certain  kinds  of  disturbance  may  be 
caused  by  their  presence  there.  Under  the  term  biliary  concretions  must 
be  considered,  therefore,  the  mechanism  of  their  production,  their  compo- 
sition, the  symptoms  caused  by  their  passage  through  the  ducts  (hepatir 
colic),  and  the  intestinal  disturbance  due  to  their  retention  in  the  bowel 

Formation  :  Inspissated  Bile. — Those  concretions  consisting  of  inspis- 
sated bile  are  irregularly-shaped  masses  of  a  brownish,  greenish-brown, 
or  reddish-brown  color,  friable  and  crumbling  into  a  gritty  dust  with 
slight  pressure  of  the  fingers.  When  recent  and  before  drying,  they  are 
softer,  almost  pultaceous,  and  may  take  the  form  of  the  canal  through 
which  pressed.  But  as  seen  after  drying  they  present  the  appearance  of 
a  dark  vegetable  extract,  dried  and  partly  pulverized.  When  examined 
as  found  in  the  gall-bladder  or  lodged  in  the  larger  hepatic  ducts  or  dis- 
tributed in  irregular  fragments  (gall-sand)  in  the  various  hepatic  passages, 
they  present  the  shape,  color,  and  general  characteristics  of  a  partly-dried 
vegetable  extract  roughly  broken  up,  but  still  soft  enough  to  take  any 
shape  from  pressure.  The  writer  has  seen  them  thus  in  situ  accompany- 
ing regularly-formed  gall-stones  in  a  case  of  gunshot  wound  of  the  liver. 
These  masses  of  inspissated  bile  differ  from  gall-stones  in  composition ; 
they  consist  of  bile,  but  with  a  preponderance  of  the  coloring  matter. 
According  to  Harley,^  who  has  given  a  more  correct  account  of  these 
bodies  than  any  other  systematic  writer,  their  composition  is  as  follows : 

Water 5.4 

Solids 94.6 

The  contents  of  the  solids  are — 

Bile-pigment 84.2 

Cholesterin 0.6 

Salts  (iron,  potash,  soda) 15.2 

Some  years  ago,  before  I  was  aware  of  the  nature  of  such  concretions. 
I  detected  a  number  in  examining  the  stools  of  a  patient  who  had  in  quick 
succession  many  attacks  of  hepatic  colic,  but  as  the  usual  form  of  concre- 
tion was  looked  for  and  not  found,  the  relation  of  these  bodies  to  the 
symptoms  in  the  case  was  not  understood.  I  now  recognize  the  value  of 
Harley's  observations  on  these  bodies. 

The  biliary  concretion  which  is  properly  a  gall-stone  has  a  definite  form 
and  a  more  or  less  well-defined  crystalline  structure.  The  forms  taken 
are  various.  The  most  usual  form  is  octagonal  or  hexagonal  or  polyan- 
gular,  with  smooth  facets,  corresponding  to  points  of  contact  of  other  cal- 
culi. Instead  of  smooth  facets  and  sliarp  angles,  the  concretion  may  b^ 
studded  with  irregularly-shajKjd  masses.     When  there  are  numerous  cal- 

*  The  Diseanes  of  the  Liver,  with  and  without  Jaundice,  etc.,  by  George  Harley,  M.  D,. 
F.  E.  S.,  Philada.,  1883,  p.  349. 


BILIARY  CONCRETIONS.,  ETC.  1059 

ouli  present,  they  have  smooth  surfaces  and  rather  sharp  angles,  made,  not 
by  attrition,  as  has  been  supposed,  but  by  deposition  of  the  new  mate- 
rial under  pressure.  When  they  have  this  form  there  are  many  present, 
but  the  number  of  facets  does  not  indicate  the  number  of  calculi,  and  the 
absence  of  facets  is  not  proof  of  the  absence  of  other  calculi.  The  smooth 
opposing  surfaces  are  not  always  plane,  but  may  be  convex  or  concave  to 
fit  the  shape  of  the  adjacent  bodies. 

Calculi  may  be  globular,  ovoid,  cylindrical,  and  truncated  cones.  The 
largest  in  my  collection  is  egg-shaped,  and  nearly  filled  the  gall-bladder 
which  contained  it,  a  little  mucus  free  from  bile-elements  only  being 
present.  If  a  concretion  forms  in  a  duct  or  a  single  one  is  present  in 
the  gall-bladder,  the  shape  is  determined  by  the  pressure  of  the  walls 
of  the  duct  or  of  the  gall-bladder,  respectively.  As  found  in  the  stools, 
and  still  somewhat  soft,  the  shape  will  represent  the  form  of  the  common 
duct  through  which  it  has  been  pressed.  Such  a  soft,  recently-formed 
gall-stone  will  have  the  crystalline  structure  and  chemical  constitution  of 
these  bodies,  and  will  therefore  differ  from,  apparently,  similar  masses  of 
inspissated  bile.  Although  a  round,  ovoid,  or  cylindrical  calculus  indi- 
cates the  absence  of  others  because  there  are  no  evidences  of  mutual 
pressure  and  adaptation,  a  positive  conclusion  cannot  be  reached  in  that 
way,  for  the  gall-bladder  may  contain  numerous  calculi  of  long-standing, 
and  a  recent  concretion  formed  in  a  duct  be  discharged  with  the  usual 
symptoms. 

The  number  of  calculi  which  may  be  present  at  any  time  or  be  pro- 
duced in  the  course  of  years  ranges  from  one  to  several  thousand.  The 
number  is  in  inverse  ratio  to  the  size.  One  case^  is  reported  in  which 
7802  calculi  were  found  in  the  gall-bladder,  but  they  must  have  been 
very  minute  in  size.  Of  the  specimens  now  in  my  collection,  there  are 
230  obtained  from  one  gall-bladder,  which  they  entirely  filled ;  they  are 
nearly  uniform  in  size,  have  an  average  weight  of  two  grains,  and  contain 
four,  five,  and  six  smooth  facets.  Another  collection  of  calculi  removed 
from  a  closed  gall-bladder  contains  45,  of  large  size,  distending  the  organ 
and  forming  a  tumor  which  projected  beyond  the  margin  of  the  liver. 
Hepatic  calculi  are  rarely  solitary ;  hence  if  one  attack  of  hepatic  colic 
occur,  others  may  be  expected. 

In  color  gall-stones  vary  from  a  clear  white  to  a  dark-brown,  almost 
black,  tint.  The  most  usual  tint  of  the  mature  calculi  in  the  gall-bladder 
is  that  of  the  ripe  chestnut.  Long  stay  in  the  intestines  increases  the 
depth  of  the  color,  until  it  becomes  almost  black ;  on  the  other  hand, 
detention  in  the  gall-bladder  has  a  slightly  bleaching  action ;  but  the  real 
cause  of  difference  of  color  is  the  presence  or  absence  of  pigment.  If 
composed  of  pure  cholesterin,  the  color  will  be  whitish,  opaque,  or  glis- 
tening and  almost  translucent. 

In  size  gall-stones  vary  from  the  smallest  pea  up  to  a  hen's  ^gg.  When 
several  hundreds  are  contained  in  the  gall-bladder,  they  will  usually  be 
of  the  dimension  of  a  medium -sized  pea.  Two  large  solitary  concretions 
in  my  possession  are  respectively  2  inches  and  1 J  inches  in  long  diameter, 
and  1  inch  and  }  of  an  inch  transversely.  Very  much  larger  calculi 
have,  however,  been  recorded ;  thus,  one  mentioned  by  Frerichs  is  5 
inches  in  length  and  4  inches  in  circumference.     The  most  frequently 

^  Frerichs,  op.  cit,  vol.  ii.  p.  499. 
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encountered  calculus,  at  least  in  this  country,  is  polyangular  in  shape  and 
of  the  size  of  a  large  pea.  Globular  or  ovoid  seems  to  be  the  prevailing 
form,  and  the  dimensions  that  of  a  small  pea,  in  Germany,  according  to 
Frerichs  and  Von  Schiippel,  but  this  statement  must  refer  to  the  initial 
shape  of  these  bodies. 

Not  all  hepatic  calculi  have  defined  mathematical  forms,  but  may  con- 
sist of  branching  cylinders  composed  of  irregular  nodular  masses,  not 
unlike  the  concretions  of  inspissated  bile.  As  a  rule,  in  each  case  where 
the  calculi  are  multiple  there  is  uniformity  of  color,  shape,  and  compo- 
sition. This  feature  is  well  exhibited  in  my  collection.  The  calculi 
obtained  from  each  subject  are  in  one  case  white,  polyangular,  rather 
unctuous,  and  nearly  equal  in  size ;  in  another,  chestnut-brown  in  color, 
polyangular  in  shape,  and  varying  slightly  in  size,  but  uniformly  cha- 
mcteristic  in  shape ;  and  in  a  third,  singular  in  number,  ovoid  in  shape, 
dark-brown  in  color. 

In  composition  gall-stones  vary  somewhat.  When  fresh  they  contain 
considerable  water,  and  at  all  times  are  hygroscopic.  Dried  in  the  air, 
they  are  composed  of — 

Water 4 

Solids ._96 

100 

The  solids  consist  of — 

Cholesterin 98 

Pigment 1 

Inorganic  or  mineral  matter .__ 1 

100 

Such  are  the  constituents,  according  to  Harley,  of  the  usual  concretion, 
the  cholesterin  calculus.  But  as  other  varieties  are  encountered  occasion- 
ally, it  may  be  well  to  give  the  composition  of  these.  The  following 
table  by  Ritter,  to  be  found  in  Robin's  Jouimal  for  1872  (p.  60),  is  a 
correct  representation  of  the  contents  of  different  specimens : 


Composition  of  Difiereut 
Kinds. 

1st 

2d. 

3d. 

4th. 

5th. 

6th. 

7th. 

8th. 

Cholesterin 

Organic  matter   .... 
Inorganic  matter.  .    .    . 
Number  of  specimens  . 

98.1 
1.5 
0.4 

28 

97.4 
2.1 
0.5 
16 

70.6 

22.9 

6.5 

680 

64.2 

27.4 

8.4 

94 

81.4 

15.4 

3.2 

220 

84.3 

12.4 

3.3 

16 

trace. 
75.2 

24.8 
3 

0 

18.1 

91.9 

1 

The  above  may  be  regarded  as  the  average  composition,  expressed  in 
round  numbers.  The  variations  from  these  figures  will  be  comprehended 
in  two  parts. 

A  calculus  consists  of  three  several  parts :  the  nucleus,  the  body,  the 
rind.  A  calculus  of  small  or  medium  size  may  be  a  nucleus  for  the  for- 
mation of  a  large  one.  Usually  the  nucleus  consists  of  a  bit  of  mucus, 
easts  of  the  biliary  ducts  (Thudicum),  inspissated  bile,  a  blood-clot,  a 
liver-fluke  or  other  parasite,  as  a  desiccated  round-worm,  or  some  foreign 
body,  as  a  seed,  or,  as  in  one  reported  example,  a  globule  of  mercury.^ 

*  Thudicum,  J.  L.,  On  GaU-siones,  London,  1863;  also  Frerichs,  op.  cit.,  vol.  ii.  p.  503 
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The  ceDtral  mass  of  mucus  may  contain  a  large  proportion  of  pigment 
or  crystals  of  cholesterin  or  lime-salts,  giving  it  special  characteristics.^ 
There  may  be  several  nuclei.  Fauconneau-Dufresne  reports  an  instance 
in  which  a  pyramidal  concretion  contained  four,  and  Guilbert  a  globular 
stone  with  five,  distinct  nuclei.  Such  examples  of  calculi  having  mul- 
tiple nuclei  are  produced  by  the  adhesion  whilst  in  a  soft  state  of  two  or 
more,  and  the  subsequent  addition  of  material  to  the  conjoint  mass,  weld- 
ing it  into  a  single  stone,  k.  few  calculi  are  homogeneous  throughout, 
composed  of  nearly  pure  cholesterin,  mixed  intimately  with  a  little  col- 
oring matter  and  lime  salts.  The  cholesterin  calculus  will  have  a  some- 
what translucent  appearance,  will  be  a  dead  white  or  a  yellowish-white, 
or  present  a  greenish-  or  brownish-yellow  tint  through  the  white.  Even 
the  white  calculus,  apparently  composed  of  nearly  pure  cholesterin,  will 
be  found  on  section  to  contain  traces  of  a  nucleus.  By  long  detention  in 
a  gall-bladder  whose  duct  is  permanently  occluded,  and  is  therefore  free 
of  fluid,  the  mucus  nucleus  may  so  shrivel  as  to  leave  a  cavity  which  is 
merely  stained.  One  of  my  specimens — a  solitary  calculus  of  large  size 
— exhibits  this  peculiarity. 

The  body  consists  of  cholesterin,  nacreous  or  darkened  by  pigment, 
deposited  in  radiating  lines  or  in  concentric  layers,  or  in  both  together. 
Pigment  may  be  intimately  incorporated  with  the  cholesterin  or  deposited 
between  the  layers  of  this  substance,  pure  or  nearly  pure,  forming  an  alter- 
nating arrangement. 

The  crust  or  rind  usually  is  smooth,  unctuous  to  the  touch,  firm,  but 
when  broken  with  the  finger-nail  readily  crumbles.  When  composed 
of  lime  salts,  or  when  the  cholesterin  is  mixed  with  varying  proportions 
of  these  salts  and  of  pigment,  the  surface  is  still  smooth,  but  thicker, 
firmer,  and  darker  in  color.  The  rind  may  not  be  smooth,  but  studded 
with  wart-like  projections,  or  it  may  consist  of  several  layers  of  earthy 
matter  separated  by  pigment.  These  layers  may  be  very  friable,  and 
readily  crumble  and  fall  off.  In  some  instances  the  crust,  several  lines 
in  thickness,  is  the  body  of  the  calculus,  and  the  cavity  contains  only 
a  light  honeycomb  of  mucus  and  pigment. 

The  specific  gravity  of  gall-stones  composed  of  crystallized  cholesterin 
is  nearly  that  of  water.  Air-dried  calculi  will  float  on  water,  but  the 
recent  ones,  full  of  moisture,  sink.  The  relation  of  the  weight  of  the 
calculus  to  that  of  the  bile  is  more  important.  As  the  specific  gravity 
of  bile  ranges  from  1020  to  1026,  it  is  obvious  that  on  this  fluid  air- 
dried  calculi  will  float,  but,  holding  in  the  recent  state  much  water, 
ordinary  gall-stones  will  sink.  Those  containing  much  mineral  mat- 
ter will  have  a  correspondingly  high  specific  gravity — much  higher 
than  bile. 

Origin  and  Formation  of  Hepatic  Calculi.— Certain  conditions 
are  necessary  to  the  formation  of  these  bodies  on  the  part  of  the  bile  and 
on  the  part  of  the  gall-bladder  and  ducts.  Constituted  for  the  most  part 
of  cholesterin,  which  exists  in  such  small  quantity  in  normal  bile,  there 
must  be  some  change  in  the  composition  of  this  fluid  to  increase  the 
quantity  or  to  diminish  the  solubility  of  that  constituent.  It  will  con- 
duce to  a  better  understanding  of  the  subject  to  premise  the  composition 
of  the  bile : 

*  Cyr,  Jules,  Traits  de  F Affection  calculeuse  du  Foie,  Paris,  1884,  p.  11  et  seq. 
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Bile  contains,  in  1000  parts, 

Water 860 

Solids 140 

'  Glycocliolate  and         \  qq  « 

Taurocholate  of  soda  J 

Fat 9.2 

Cholesterin 2.6 

Mucus 1.4 

Pigment  and  extractive   ....  28. 

, Salts ■    8. 

140. 

» 

Normal  bile  is  neutral  or  slightly  alkaline  in  reaction.  If  the  reac- 
tion become  acid  from  any  cause,  the  constituent  cholesterin  is  precipi- 
tated ;  and  this  occurs  the  more  readily  the  larger  the  proportion  of  this 
substance  held  in  solution.  Cholesterin  is  an  excrementitious  material 
found  in  the  blood  and  excreted  by  the  liver.  It  represents  in  part, 
probably,  the  waste  of  nervous  matter,  but  more  certainly  of  the  fatty 
tissues  in  general.  Conditions  of  the  system  in  which  the  metamorpho- 
sis of  the  fatty  elements  occurs  more  freely — as  obesity,  advancing  life, 
etc. — are  accompanied  by  an  increased  production  and  excretion  of  cho- 
lesterin. 

So  long  as  the  neutral  state  or  the  alkalinity  of  the  bile  is  maintained, 
the  cholesterin  will  be  kept  in  solution,  although  its  relative  proportion 
may  be  in  excess  of  the  normal.  A  lack  of  the  soda  constituent  of  the 
system  is  one  factor,  but  the  most  important  is  a  catarrhal  state  of  the 
mucous  membrane  of  the  bile-ducts  and  gall-bladder.  The  mucus 
formed  plays  a  double  r6le :  it  furnishes  a  nucleus  about  which  choles- 
terin crystallizes ;  it  acts  as  a  ferment  and  inaugurates  a  process  of  acid 
fermentation  which  results  in  the  precipitation  of  cholesterin.  When  all 
the  conditions  favorable  to  the  separation  and  crystallization  of  choles- 
terin are  present,  any  foreign  body  may  serve  the  purpase  of  a  nucleus. 
The  articles  which  have  thus  served  have  been  enumerated. 

A  by  no  means  infrequent  combination  is  that  of  bilirubin  with  cal- 
cium ;  and  this  may  constitute  the  nucleus  or  form  a  part  of  the  body 
or  the  crust  of  a  calculus.  The  mechanism  of  its  formation  is  not  unlike 
that  of  the  cholesterin  concretion.  Bilirubin  is  soluble  in  alkalies,  and  is 
precipitated  from  its  solution  by  acids.  It  follows  that  when  acid  fermen- 
tation takes  places  under  the  influence  of  mucus,  bilirubin  may  be  pre- 
cipitated in  combination  with  calcium.  The  salts  of  sodium  and  potas- 
sium are  much  more  abundant  in  bile  than  those  of  lime,  but  the  latter 
much  more  often  enter  into  the  formation  of  calculi  because  of  their 
slighter  solubility.  Other  combinations  of  bile-pigments,  mucus,  and  the 
salts  of  the  bile  take  place,  but  they  are  relatively  less  frequent.  The 
principal  lime  salt  is  the  carbonate,  and  this  combines  in  varying  propor- 
tions with  the  bile  acids,  the  fat  acids,  and  bile-pigment. 

Certain  physical  conditions  are  not  less  important  than  the  chemical  ic 
the  production  of  hepatic  calculi.  Accumulation  of  bile  in  the  gall- 
bladder, stasis,  and  concentration  are  essential  conditions.  If  bile  remains 
long  in  the  gall-bladder,  it  becomes  darker  in  color  and  more  viscid,  its 
specific  gravity  rises,  and  the  relative  proportion  of  solids  increases,  doubt- 
less because  of  the  absorption  of  a  part  of  the  water.  The  reaction — 
which,  as  has  been  stated,  is  in  the  fre.?h  state  neutral  or  alkaline — 
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becomes  acid  in  consequence  of  a  fermentative  change  (Von  Gorup- 
Besanez)  set  up  by  the  mucus.  If  a  catarrhal  state  of  the  mucous  mem- 
brane exist,  the  mucus,  epithelium,  and  lymphoid  cells  cast  oif  play  the 
part  of  a  ferment.  The  lime  which  is  so  important  a  constituent  of  bil- 
iary concretions  is  not  present  even  in  concentrated  bile  in  sufficient 
amount  to  account  for  its  agency  in  the  formation  of  these  bodies,  is  fur- 
nished by  the  diseased  mucous  membrane  (Frerichs).  Indeed,  numerous 
crystals  of  carbonate  of  lime  have  been  seen  in  situ  in  contact  with  the 
mucous  membrane  in  cases  of  chronic  catarrh.  It  follows,  then,  that 
catarrh  of  the  biliary  passages  has  an  important  causative  relation  to  that 
pathological  condition  of  the  bile  which  precedes  the  formation  of  calculi. 
In  this  connection  we  must  not  lose  sight  of  the  researches  made  by  Ord  ^ 
on  the  action  exerted  by  colloids  on  the  formation  of  concretions.  The 
mucus  is  the  colloid  ;  cholesterin,  lime,  and  soda  salts  are  the  crystalloids. 
These  latter  diffusing  through  the  colloid  medium,  the  resulting  combina- 
tions assume  spheroidal  forms.  The  union  of  bilirubin  and  lime  salts 
illustrates  the  same  principle. 

Causes. — We  have  here  to  consider  the  external  conditions  and  the 
general  somatic  influences  which  lead  to  the  formation  of  biliary  concre- 
tions. Age  has  an  important  causative  action.  Besides  other  agencies 
due  to  advancing  life,  the  increase  of  cholesterin  is  an  influential  factor. 
The  less  active  state  of  the  functions  in  general,  diminished  oxidation, 
loss  of  water,  and  concentration  of  the  bile  are  influential  factors  in  deter- 
mining the  formation  of  hepatic  calculi  in  advancing  life,  as  the  opposite 
conditions  oppose  their  production  in  early  life.  Although  not  unknown 
in  infancy,  at  this  period  in  life  and  until  twenty  years  of  age  they  occur 
but  rarely.  Fauconneau-Dufresne,^  of  91  cases,  had  4  in  infants ;  Wolif' 
had  1  in  a  collection  of  45  cases ;  and  Cyr,*  2  cases  under  ten  in  a  group 
of  558  cases.  The  following  table  illustrates  the  influence  of  age  on  the 
productivity  of  gall-stones: 


Hein. 


Whole  No 395 

From    infancy 

to  30 18 

From  30-70..377 


Authors. 

Pauconneau-Dukeksne.!  Wolff. 


Whole  No 91 

Before  20 10 

From  20-40..  18 
"      40-90..  68 


Whole  No 45 

Before  20 3 

From  80-60..  42 


Durand-Fabbbl. 


Whole  No 230 

Before  20 2 

From  20-30..  28 
"  30-60..162 
"      60-90..  38 


Ctk. 

Whole  No 558 

Before  20 20 

From  21-30..208 

"       31-40..  18.T 

"       41-50..  91 

'   "       51-60..  48 

Above  60 6 


Although  there  is  a  general  correspondence  in  the  results  of  the  obser- 
vations on  the  age  most  liable,  there  are  difierences.  Thus,  Cyr,  whose 
figures  represent  the  experiences  at  Vichy,  makes  the  age  of  maximum 
liability  from  twenty  to  forty  years — distinctly  earlier  than  any  other 
observer ;  and  hence  it  is  necessary  to  bear  in  mind  the  extreme  latitude 
of  his  diagnosis.     Of  my  own  collection,  30  in  number,  all  doubtful  cases 

^  On  the  Influence  of  Colloids  upon  Crystalline  JFbrms  and  Cohesion,  with  Observations  on  the 
Structure  and  Mode  of  Formation  of  Urinary  and  other  Calculi,  by  W.  Miller  Ord,  M.  D., 
F.  K.  C.  P.  Lond.,  etc.,  London,  1879. 

"^  Traite  de  V Affection  calculeuse  du  Foie,  Paris,  1851. 

'  Virchow's  Archiv  /.  path.  Anat.,  etc.,  Band  xx.,  1861,  p.  1. 

*  Traite  de  P Affection  calculeuse  du  Foie,  Paris,  1884,  p.  53. 
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excluded,  there  were  20  between  thirty  and  fifty  years,  and  10  between 
fifty  and  seventy.  Of  these,  22  occurred  in  subjects  between  fi^rty  and 
sixty.  The  period  of  maximum  liability  is  about  fifty  years  of  age. 
Cvr  refers  the  difference  of  his  statistics  from  those  of  other  observers  to 
the  character  of  the  patients.  The  preponderance  in  the  number  of  cases 
of  hepatic  calculi  at  or  about  the  fiftieth  year  is  referable  to  the  lessened 
activity  of  the  nutritive  functions  at  this  period,  and  to  the  increase  in 
the  relative  proportion  of  cholesterin  in  the  blood  in  advanced  life 
(Luton ^).  Charcot^  maintains  that  after  sixty  biliary  calculi  are  more 
frequent,  but  owing  to  the  physiological  conditions  then  existing  the 
migration  of  these  bodies  is  effected  without  notable  inconvenience. 

According  to  most  authorities,  females  are  more  liable  to  the  formation 
of  gall-stones  than  are  men.  Thudicum,  after  an  analysis  of  the  statistics 
given  by  the  most  experienced  and  celebrated-  authorities,  places  the  pro- 
portion at  3  to  2.  Von  Schiippel  gives  the  same  figures.  Cyr,  whilst 
recognizing  this  estimate  as  true  of  the  great  mass  of  observations  on  this 
point,  finds  that  in  his  own  cases  the  preponderance  of  females  over  males 
was  even  greater,  being  4  to  1 — inversely  to  the  liability  of  the  sexes  to 
gout ;  but  this  excess  is  to  be  explained  by  the  character  of  the  subjects 
falling  under  his  observation.  Women  are  subjected  to  influences  which 
favor  the  formation  of  these  concretions,  such  as  pregnancy,  sedentary 
habits,  diet  of  a  restricted  character,  the  use  of  corsets,  and  the  somatic 
changes  at  the  climateric  period. 

The  social  state,  by  reason  of  the  conditions  associated  with  a  good 
position  in  life,  has  an  influence  in  the  production  of  calculi.  Luxuri- 
ous habits  and  indulgence  in  the  pleasures  of  the  table  are  important 
factors,  and  hence  this  malady  is  encountered  amongst  the  better  class 
of  patients  in  private  practice  rather  than  amongst  laboring  people  in  tlie 
hospitals. 

As  the  somatic  conditions  which  exert  a  predisposing  action,  and  the 
social  circumstances  also  favoring  the  formation  of  hepatic  calculi,  are 
transmitted,  heredity  is  by  some  classed  among  the  etiological  factors, 
but  it  can  only  be  regarded  as  indirect. 

Malarial  influences  unquestionably  exert  a  very  powerful  influence  as 
this  malady  occurs  in  this  country.  Paroxysms  of  intermittent  either 
induce  or  accompany  the  seizures  of  hepatic  colic,  and  chronic  malarial 
poisoning  exerts  a  direct  causative  influence  through  the  hepatic  disturb- 
ances and  the  gastro-duodenal  catarrli  which  are  associated  with  it. 
Attacks  of  hepatic  colic  are  extremely  frequent  in  the  malarial  regions 
of  the  West  and  South.  It  may  be,  however,  that  this  malady  is  fre- 
quent rather  in  consequence  of  the  diet  of  pork  than  of  climatic  causes, 
for  it  is  probable  that  indulgence  in  such  food  plays  an  important  part  in 
the  formation  of  biliary  concretions  (Harley).  Due  allowance  made  for 
diet,  climate  is  yet,  no  doubt,  an  influential  factor.  In  warm,  especially 
in  malarial,  regions  the  functions  of  the  liver  are  taxed  to  compensate  for 
the  increased  action  of  the  skin  and  lungs ;  but  this  organ  is,  besides, 
affected  by  the  poison  of  malaria,  and  to  the  congestion  caused  by  it  is 
superadded  a  catarrhal  state  of  the  bile-ducts  and  of  the  duodenum.     A 

*  Jaccoud's  Dictionnaire  encyclopifl.,  art.  "  Voies  Biliaires ;"  idem..  Bull.  gin.  de  Therap., 
March  15,  1866. 
'  Lemons  sur  les  Maladies  du  Fok,  etc.,  p.  145. 
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pathological  condition  of  the  bile  itself  is  first  induced ;  then  the  fer- 
mentative changes  set  up  by  the  mucus  cause  the  separation  and  crystal- 
lization of  pigment  and  cholesterin. 

Certain  seasons  favor  the  formation  of  biliary  concretions,  because 
then  the  special  influences  which  operate  at  all  times  are  more  active  and 
persistent.  These  seasons  are  fall,  winter,  and  early  spring,  and  gall- 
stones are  more  numerous  then  in  consequence  of  the  activity  of  the 
malarial  poison,  the  character  of  the  diet  then  employed,  and  the  lessened 
oxidation  due  to  the  more  sedentary  life.  Climate  is  a  factor  of  some 
consequence,  but  not  in  the  direction  that  might  have  been  supposed. 
Gall-stones  are  more  common  in  temperate  than  in  tropical  climates — a 
statement  confirmed  by  the  observation  of  the  physicians  of  India.  They 
are,  according  to  Harley,  quite  common  in  Russia,  where  also  they  attain 
to  extraordinary  dimensions ;  but  these  circumstances  are  not  due  to  the 
climatic  peculiarities  of  that  country,  so  much  as  to  the  diet  habitually 
consumed,  consisting  so  largely  of  fatty  substances. 

Of  all  the  conditions  which  favor  the  production  of  gall-stones,  none 
are  so  influential  as  the  bodily  state  and  the  associated  dietetic  peculiar- 
ities. Those  troubled  with  these  concretions,  as  they  have  occurred  under 
my  observation,  have  been  either  obese  or  have  had  a  manifest  tendency 
in  that  direction.  They  have  had  a  strong  inclination  for  the  fat-forming 
foods,  also  for  starchy,  saccharine,  and  fatty  articles,  such  as  bread  and 
butter,  potatoes,  beans  and  peas,  pork,  bacon,  and  fat  poultry,  etc.  Harley 
thinks  indulgence  in  bacon  (p.  367)  is  a  prime  factor.  Thudicum  rejects 
this  notion  on  chemical  grounds,  for  obesity  and  the  free  consumption  of 
fat  cannot  be  concerned  in  the  production  of  these  bodies,  because  choles- 
terin is  an  alcohol.^  The  agency  of  a  fatty  diet  has  been  so  strongly 
indicated  in  clinical  observations,  and  the  relation  of  cholesterin  to  the 
fats  so  obvious,  that  it  can  hardly  be  doubted  the  free  consumption  of  fat 
in  food  contributes  directly  to  the  formation  of  calculi.  An  indirect 
relation  may  also  be  traced.  A  catarrhal  state  of  the  duodenal  mucous 
membrane  existing,  and  the  bile  excluded  by  swelling  and  obstruction  of 
the  bile-ducts,  fats  are  decomposed,  and  the  fat  acids,  absorbed  into  the 
portal  blood,  contribute  to  those  chemical  changes  in  the  bile  which 
result  in  the  precipitation  of  cholesterin.  Beneke^  traces  a  connection 
between  atheromatous  degeneneration  of  the  vessels  and  the  formation 
of  biliary  concretions.  A  general  increase  in  the  amount  of  fat  in  the 
body  is  usually  coincident  with  the  atheromatous  change,  and  at  the 
same  time  the  relative  proportion  of  cholesterin  in  the  bile  becomes 
greater. 

Indulgence  in  the  starchy  and  saccharine  foods  plays  a  part  in  the 
formation  of  gall-stones  not  less,  if  not  more,  important  than  the  con- 
sumption of  fats.  A  diet  of  such  materials  is  highly  fattening,  and 
if  the  necessary  local  conditions  exist  they  readily  undergo  fermentation, 
and  thus  cause  or  keep  up  a  catarrh  of  the  mucous  membrane. 

Too  long  intervals  between  meals,  Frerichs^  thinks,  is  more  influential 
than  errors  of  diet  in  causing  concretions.  The  bile  accumulates  in  the 
gall-bladder,  and  the  condition  of  repose  favors  the  occurfence  of  those 
changes  which  induce  the  separation  and  crystallization  of  cholesterin. 

^  A  Treatise  on  Gall-stones,  p.  214.  ^  j)g^^^  Archivjurklin.  Med.,  Band  xviii. 

*  A  Clinical  Treatise  on  Disease  of  the  Liver,  Syd.  Soc.  ed.,  vol.  ii.  p.  511. 
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Obstacles  to  outflow  of  every  kind  have  the  same  effect.  The  largest  calcu- 
lus in  my  possession  was  obtained  from  a  case  of  cancer  of  the  gall-bladder 
which  compressed,  and  finally  closed,  the  cystic  duct.  Sedentary  habits 
liave  the  same  mechanical  effect,  but,  as  already  pointed  out,  insufficieut 
air  and  exercise  act  by  lessening  oxidation.  Corpulent  persons  indulging 
in  rich  food  and  avoiding  all  physical  exertion,  those  of  such  habits  con- 
fined to  bed  by  illness  or  injury,  the  literary,  the  well-to-do,  self-indul- 
gent, lazy,  are  usual  subjects  of  this  malady.  Any  condition  of  things 
which  causes  a  considerable  retardation  in  the  outflow  of  bile  will  have  a 
pathogenetic  importance,  especially  if  the  causes  of  chemical  change,  the 
lessened  quantity  of  taurocholic  and  glycocholic  acid,  and  an  increased 
quantity  of  cholesterin,  coexist.  Moral  causes,  as  fear,  anxiety,  chagrin, 
anger,  etc.,  have  seemed  to  exercise  a  causative  influence  in  some  instances 
(Cyr). 

To  the  causes  of  retardation  of  the  bile-flow  mentioned  above  must 
be  added  catarrh  of  the  bile-ducts.  This  acts  in  a  twofold  way — as  an 
obstruction ;  a  plug  of  mucus  forming  the  nucleus.  It  has  already  been 
shown  that  fermentative  changes  may  be  set  up  by  the  mucus,  which 
plays  the  part  of  a  ferment,  an  acid  state  of  the  bile  resulting. 

Situation  of  Gall-stones,  and  their  Destiny. — The  gall-bladder  is,  of 
course,  the  chief  site  for  these  bodies,  but  biliary  concretions  and  masses 
of  inspissated  bile  may  be  found  at  any  point  in  the  course  of  the  ducts. 
Single  stones  may  be  impacted  at  any  point  in  the  cystic,  hepatic,  or  com- 
mon duct,  or  masses  composed  of  numerous  small  calculi  may  take  the 
form  of  a  duct  and  branches,  making  a  branching  calculus  of  the  shape 
and  size  of  the  mould  in  which  it  is  cast.  Such  casts  may  be  hollow, 
thus  permitting  an  outlet  to  the  bile,  or  they  may  completely  close  the 
tube,  and  a  cyst  form,  the  walls  of  which  grow  thicker  Avith  connective- 
tissue  deposits.  Stones  of  very  large  size  may  be  thus  enclosed,  Frerichs 
having  seen  one  the  size  of  a  hen's  egg  formed  about  a  plum-seed,  which 
was  the  nucleus.  In  some  rare  instances  the  major  part  of  the  larger 
tubes  have  been  filled  with  inspissated  bile,  through  which  the  fluid  bile 
could  only  be  slowly  filtered. 

Calculi  are  not  often  found  in  the  hepatic  duct,  since  they  can  only 
lodge  there  in  descending  from  the  smaller  tubes,  and  hence  are  too  small 
to  become  wedged  in.  The  usual  site,  as  has  been  sufficiently  explained, 
is  the  gall-bladder.  At  the  entrance  to  the  cystic  duct  and  at  the  terminus 
of  the  common  duct  in  the  duodenum  are  the  points  where  migrating  cal- 
culi are  most  apt  to  be  arrested. 

Spontaneous  disintegration  of  gall-stones  sometimes  occurs.  Choles- 
terin being  dissolved  off  of  the  corners  and  edges,  the  cohesion  of  the 
mass  is  impaired  and  it  falls  apart  in  several  fragments.  By  very  slight 
mechanical  injury  air-dried  calculi  will  be  broken  up.  In  the  gall-blad- 
der two  factors  are  in  operation  to  effect  the  disintegration  of  the  contained 
calculi :  the  movements  of  the  body,  by  which  the  corners  and  the  borders 
are  crumbled ;  the  solvent  action  of  the  alkaline  bile  on  the  cholesterin. 
When,  however,  these  concretions  are  made  up  of  lime  and  pigment,  their 
integrity  can  Jbe  impaired  only  by  the  process  of  cleavage ;  no  solvent 
action  can  take  place. 

Various  changes  occur  in  the  ducts  or  in  the  gall-bladder  in  consequence 
of  the  presence  of  these  concretions.    Whilst  a  catarrhal  stat€  of  the  mucous 
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tnembrane  of  the  ducts  is  an  element  of  much  importance  in  the  process  by 
which  concretions  are  formed,  on  the  other  hand  the  presence  of  these  bodies 
excites  catarrh,  ulceration,  perforation,  and,  it  may  be,  abscess  of  the  liver. 
When  concretions  form  or  are  deposited  in  the  ducts,  they  cause  inflam- 
matory reaction,  the  walls  yield,  and  the  neighboring  hepatic  structures 
may  also  be  affected  by  contiguity.  The  dilatation  of  the  tube  is  usually 
cylindrical,  much  more  rarely  sacciform.  The  neighboring  connective 
tissue  may  undergo  hyperplasia  and  a  more  or  less  extensive  sclerosis 
occur.  More  frequently  the  calculus  ulcerates  through,  and  an  abscess  is 
produced  which  will  take  the  usual  course  of  that  malady.  Very  rarely 
a  calculus  is  found  enclosed  in  a  separate  sac  and  surrounded  by  healthy 
hepatic  tissue  (Roller).^ 

As  the  gall-bladder  is  the  usual  place  for  the  formation  and  storage 
of  gall-stones,  the  changes  in  connection  with  this  organ  are  the  most 
important.  The  calculi  may  be  so  numerous  or  so  large  as  to  distend  the 
gall-bladder  and  cause  it  to  project  from  under  the  inferior  border  of  the 
liver,  so  as  to  be  felt  by  palpation  of  the  abdominal  wall.  The  stones 
may  be  few  in  number  and  float  in  healthy  bile,  or  they  may  fill  the 
bladder  to  the  exclusion  of  fluid,  the  cystic  duct  being  closed  perma- 
nently ;  or  there  may  be,  with  one  or  more  concretions,  a  fluid  composed 
of  mucus,  muco-pus,  serum,  and  bilious  matter.  The  mucous  membrane 
may  be  in  a  normal  state,  but  this  is  rare ;  usually  it  is  affected  by  the 
catarrhal  process,  and  atrophic  degeneration  has  taken  place  to  a  less  or 
greater  extent;  the  rugae  are  obliterated,  the  muscular  layer  hypertro- 
phied.  When  attacks  of  hepatic  colic  have  occurred,  more  or  less  inflam- 
mation of  the  peritoneal  layer  of  the  gall-bladder  and  cystic  duct  is  lighted 
up,  and  organized  exudations  form,  changing  the  shape  and  position  of  the 
organs  concerned.  It  is  usual  in  old  cases  of  hepatic  colic  to  find  the  gall- 
bladder bound  down  by  strong  adhesions,  the  cavity  much  contracted  or 
even  obliterated,  the  cystic  duct  closed,  and  the  neighboriog  portion  of  the 
liver  the  seat  of  sclerosis.  Such  inflammatory  exudations  about  the  gall-blad- 
der may  become  the  seat  of  malignant  disease — of  scirrhus.  Several  exam- 
ples of  this  have  been  reported,  and  one  has  occurred  in  my  own  practice. 

The  contact  of  a  gall-stone,  especially  of  a  polyangular  stone,  may  cause 
ulceration  of  the  mucous  membrane.  This  is  the  more  apt  to  occur  if  the 
muscular  layer  of  the  gall-bladder  is  hypertrophied,  especially  if  certain 
fasciculi  are  thickened  and  overacting,-  leaving  intervening  parts  weak  and 
yielding  to  the  pressure  of  the  stone  forced  in  by  the  spasmodically  con- 
tracting muscles.  Finally  yielding,  the  stone  and  other  contents  of  the 
gall-bladder  escape  into  the  cavity  of  the  abdomen.  Adhesions  to  neigh- 
boring parts  may  prevent  rupture.  Such  adhesions  are  contracted  with 
the  colon,  the  duodenum,  the  stomach,  and  other  organs.  In  some  rare 
instances  the  closed  gall-bladder  has  undergone  a  gradual  process  of  calci- 
fication, the  mucous  membrane  losing  its  proper  structure,  the  muscular 
layer  degenerating,  and  a  slow  deposit  of  lime  salts  taking  place,  the 
ultimate  result  being  that  the  biliary  concretions  are  enclosed  in  a  per- 
manent shell. 

As  above  indicated,  biliary  concretions  may  remain  where  deposited  for 
an  indefinite  period.  Very  often  they  migrate  from  the  point  of  forma- 
tion, the  gall-bladder,  into  the  duodenum,  producing  characteristic  symp- 

^  Berliner  kiln.  Wochensch.^  No.  42,  1879;  ibid.,  Nos.  16,  17,  and  19  for  1877,  Fargstein. 
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toms  called  hepatic  colic.  As  the  size  of  the  ducts  increases  from  above 
downward,  obviously  but  little  vis  a  tergo  is  needed  to  propel  the  concre- 
tions onward.  The  chief  agency  in  the  migration  of  these  bodies  is  the 
discharge  of  bile.  Common  observation  shows  that  the  symptoms  of 
hepatic  colic  usually  declare  themselves  in  two  or  three  hours  after  a 
meal — at  that  time  when  the  presence  of  the  chyme  in  the  duodenum 
solicits  the  flow  of  bile.  The  gall-bladder  contracts  on  its  contents  with 
an  energy  in  direct  ratio  to  the  amount  of  bile  present,  and  with  the  gush 
of  fluid  the  concretion  is  whirled  into  the  duct.  Once  there,  the  cystic 
duct  being  unprovided  with  muscular  fibres,  the  onward  progress  of  the 
stone  must  depend  on  the  flow  of  bile ;  and,  as  the  canal  is  devious,  this 
may  not  always  carry  the  concretion  into  the  common  duct.  Just  behind 
the  neck  of  the  gall-bladder  the  duct  makes  an  angle  somewhat  abrupt, 
and  here  also  its  folds  project  into  the  canal,  so  that  at  this  point  the 
stone  is  apt  to  lodge ;  but  much  depends  on  the  size  and  shape  of  the 
calculus.  If  it  pass  through  the  cystic  duct,  the  inflammation  resulting 
may  close  the  canal,  several  instances  of  which  have  fallen  under  my 
observation.  The  next  point  where  stoppage  of  the  migrating  calculus 
may,  and  frequently  does,  occur  is  the  orifice  of  the  common  duct  in  the 
duodenum.  This  orifice  has  a  funnel  shape,  the  smaller  extremity  toward 
the  intestine,  the  object  of  this  being  to  prevent  the  entrance  into  the  duct 
of  foreign  bodies  from  the  intestine.  A  diverticulum  is  thereby  made 
(Vater's)  in  which  a  concretion  may  lodge,  partly  or  wholly  preventing 
the  escape  of  bile  into  the  bowel.  The  various  forces  concerned  in  the 
propulsion  of  the  concretion  onward  from  the  common  duct  into  the 
intestine  are  the  discharges  of  bile,  the  contraction  of  the  few  muscular 
fibres  in  the  walls  of  the  duct,  the  respiratory  movements,  especially 
forced  expiration,  coughing,  sneezing,  vomiting,  defecation — in  fact,  all 
of  those  acts  in  which  the  abdominal  muscles,  the  diaphragm,  and  the 
sphincters  are  simultaneously  brought  into  strong  contraction.  The 
symptoms  produced  by  the  migration  and  stoppage  of  a  concretion  will 
vary  according  to  the  size  and  shape  of  the  stone,  and  the  consequent 
diminution  in  the  amount  of  bile  discharged  or  its  complete  arrest.  In 
other  words,  the  stone  may  be  firmly  wedged  in,  completely  closing  the 
canal  against  the  passage  of  bile,  or  it  may  lie  loosely  in  the  diverticulum 
Vateri,  acting  as  a  sort  of  ball  valve,  now  permitting  a  gush  of  bile,  and 
now  stopping  the  passage-way  more  or  less  tightly. 

The  migration  of  calculi  may  take  place  by  ulcerating  through  into 
neighboring  hollow  organs.  Usually  the  first  step  consists  in  stoppage 
of  the  bile.  To  the  accumulating  bile  mucus  is  added,  and  the  gall-blad- 
der or  the  duct — usually  the  common  or  cystic  duct— dilates,  often  to  a 
considerable  extent,  and,  adhesions  forming,  discharge  ultimately  takes 
place  through  some  neighboring  hollow  organ.  The  routes  pursued  by 
such  fistulous  communications  are  various.  The  organs  most  frequently 
penetrated  are  the  stomach,  duodenum,  and  colon,  less  often  the  urinary 
passages,  and  very  rarely  the  portal  vein.  Numerous  examples  of  exter- 
nal discharge  of  calculi  have  been  reported.  The  most  usual,  as  it  is  the 
most  direct,  is  the  fistulous  connection  of  the  gall-bladder  or  common 
duct  with  the  duodemum.  Solitary  stones  of  immense  size  have  been 
thus  discharged.     Murchison^  gives  references  to  many  interesting  exam- 

*  Clinical  Lectures  on  the  DiMases  of  the  Liver,  2d  ed.,  p.  487  el  seq. 
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pies,  and  the  various  volumes  of  Transactions  of  the  Pathological  Society 
are  rich  in  illustrative  cases.  The  symptoms  produced  by  the  migration 
of  calculi  by  the  natural  route  and  by  ulceration  into  other  organs  will  be 
hereafter  considered. 

Symptoms  due  to  the  Presence  of  Galt>-stones  at  their  Orig- 
inal Site. — Very  large  calculi  or  numerous  small  ones  may  be  present 
in  the  biliary  passages  without  causing  any  recognizable  symptoms.  The 
migration  of  these  bodies  by  the  natural  channel  and  by  ulceration  into 
the  duodenum  may  also  be  accomplished  without  any  local  or  systemic 
disturbance.^  That  the  retention  of  calculi  may  not  induce  any  charac- 
teristic reaction  by  which  they  may  be  recognized  is  probably  due  to  the 
fact  that  the  gall-bladder,  in  which  they  chiefly  form,  possesses  but  slight 
sensibility,  and  as  it  is  in  a  constantly  changing  state  of  distension  or 
emptiness  according  to  the  amount  of  bile  present,  it  is  obvious  that  a 
foreign  body  made  up  of  the  biliary  constituents,  and  having  nearly  the 
same  specific  gravity  as  the  bile,  is  not  likely  to  cause  any  uneasiness  or 
recognizable  functional  disturbances.  Furthermore,  the  slowness  with 
which  biliary  concretions  form  enables  the  organ  to  accommodate  itself  to 
the  new  conditions.  The  lack  of  sensibility  which  is  a  feature  of  the 
gall-bladder,  and  which  I  have  had  the  opportunity  to  ascertain  by  actual 
puncture  in  an  individual  not  anaesthetized,  is  in  some  instances  supported 
by  a  general  state  of  lowered  acuteness  of  perception.  There  are  great 
differences  in  respect  to  readiness  of  appreciation  and  promptness  of 
response  to  all  kinds  of  excitation  in  different  individuals.  To  what 
cause  soever  we  may  ascribe  the  lack  of  sensibility,  the  fact  remains  that 
in  not  a  few  cases  of  gall-stones  in  the  gall-bladder  there  are  no  symp- 
toms to  indicate  their  presence.  On  the  other  hand,  there  are  some  dis- 
turbances that  have  a  certain  significance. 

The  subjective  signs  are  uneasiness — a  deep-seated  sensation  of  soreness 
— felt  in  the  right  hypochondrium,  increased  by  taking  a  full  inspiration 
and  by  decubitus  on  the  left  side.  Pain  or  soreness,  sometimes  an  acute 
pain,  is  experienced  under  the  scapula  near  the  angle,  at  or  about  the 
acromion  process,  and  sometimes  at  the  nape  of  the  neck.  In  one  case 
under  my  observation  within  the  past  year  a  patient  who  had  had  several 
attacks  of  hepatic  colic,  the  usual  polyaugular  stones  having  been  recov- 
ered, had  from  time  to  time  severe  pain  over  the  right  side  of  the 
neck,  shoulder,  and  scapula,  accompanied  by  a  severe  herpes  zoster  in 
the  district  affected  by  the  pain.  This  is  of  course  an  extreme  example, 
but  it  is  very  suggestive  of  the  relation  which  may  exist  between  hepatic 
disturbances  and  shingles.  Attacks  of  gastric  pain  coming  on  some  time 
after  food,  and  not  soon  after,  as  is  the  case  in  true  gastralgia,  are  usual 
in  the  early  stage  of  the  disease — are  constant,  according  to  Cyr,^  who 
quotes  approvingly  an  observation  of  Leared  on  this  point.     Migraine 

^  Amongst  the  numerous  examples  of  this  kind  to  be  found  recorded  may  be  mentioned 
the  case  reported  by  M.  L.  Garnier,  Agrege  a  la  Faculte  de  Medecine  de  Nancy  {Archives 
de  Physiologie  normale  et  pathologicpie,  No.  6,  1884,  p.  176) :  An  hepatic  calculus,  Aveighing 
24.5  grammes,  was  discharged  without  any  symptoms  or  even  consciousness  on  the  part 
of  the  patient,  a  man  of  sixty  years.  He  had  had  colic  and  jaundice,  but  these  subsided 
entirely,  and  there  was  no  further  disturbance.  As  has  happened  in  so  many  instances, 
this  stone  must  have  ulcerated  through  into  the  bowel  without  causing  any  recognizable 
symptoms. 

^  Traite  de  P Affection  calculeuse  du  Foie,  p.  71. 
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or  sick  headache  and  vertigo  occur  in  many  cases,  but  it  may  well  be 
doubted  whether  these  symptoms  are  not  due  to  the  accompanying  gastro-  * 
duodenal  catarrh,  which  is  a  nearly  constant  symptom.  Acidity,  flatu- 
lence, epigastric  oppression,  a  bitter  taste,  a  muddy  rather  bilious  com- 
plexion, and  constipation  are  symptoms  belonging  to  catarrh  of  the 
gastro-duodenal  mucous  membrane.  Most  of  these  symptoms  are  rather 
indefinite.  Some  additional  information  may  be  supplied  by  palpation. 
When  the  gall-bladder  is  distended  with  gall-stones,  or  is  in  the  enlarged 
state  which  occurs  when  the  common  duct  is  obstructed,  it  may  project 
beneath  the  inferior  border  of  the  liver  far  enough  to  be  felt.  In  thin 
persons  a  grating  sound,  produced  by  the  friction  of  the  calculi,  may  be 
heard,  the  stethoscope  being  applied  as  palpation  is  made  over  the  hypo- 
chondrium.  It  is  rare  that  these  symptoms  can  be  elicited,  since  the 
calculous  affection  of  the  liver  occurs  for  the  most  part  in  persons  of  full 
habit,  in  whom  the  abdominal  walls  are  too  thick  to  allow  of  the  neces- 
sary manipulation.  There  may  be  also  some  tenderness  on  pressure  along 
the  inferior  margin  of  the  ribs,  especially  in  the  region  of  the  gall- 
bladder. 

Symptons  due  to  the  Migration  of  Gall-stones  by  the  Nat- 
ural Channels. — A  calculus  passing  into  the  cystic  duct  from  the 
gall-bladder  causes  the  disturbance  known  as  hepatic  colic  or  bilious 
colic,  because  of  the  jaundice  which  accompanies  the  major  part  of  these 
seizures.  But  jaundice  is  not  a  necessary  element  in  these  cases ;  it  is 
not  until  the  concretion  reaches  the  common  duct  that  the  passage  of  bile 
into  the  intestine  is  interfered  with.  The  gall-bladder  has  a  function 
rather  conservative  than  essential,  for  its  duct  may  be  permanently  closed 
without  apparently  affecting  the  health. 

The  time  when  an  attack  of  hepatic  colic  is  most  likely  to  occur  would 
seem  to  be  determined  by  the  flow  of  bile ;  for  this,  as  has  been  stated,  is 
the  chief  factor  in  moving  calculi  along  the  ducts.  As,  no  doubt,  tlie 
presence  of  the  chyme  in  the  duodenum  is  the  stimulus  for  the  production 
of  bile  and  also  for  the  contractions  of  the  gall-bladder,  it  follows  that 
a  few  hours  after  meals  is  the  time  when  the  attacks  of  hepatic  colic 
would  a  priori  be  expected.  This  is  in  accord  with  experience,  but  there 
are  exceptions.  In  one  of  the  most  formidable  cases  with  which  the  writer 
has  had  to  deal — the  diagnosis  confirmed  by  the  recovery  of  the  calculi — 
the  most  severe  attacks  occurred  in  the  early  morning.  According  to 
Harley,^  colic  from  the  passage  of  inspissated  bile  occurs  when  the 
stomach  and  duodenum  are  most  nearly  empty — from  ten  at  night  until 
ten  in  the  morning — and  this  he  relies  on  as  a  means  of  diagnosis,  but  the 
exceptions  are  too  numerous  to  assign  much  importance  to  this  circumstance. 

The  onset  of  pain  is  usually  sudden,  but  it  may  develop  slowly  from  a 
vague  uneasiness  in  the  region  of  the  gall-bladder ;  or  after  some  pain 
and  soreness  at  this  point,  accompanied  by  nausea,  even  vomiting,  the 
paroxysm  will  begin  with  very  acute  pain.  The  situation  of  the  pain  is 
by  no  means  constant,  and  usually  varies  in  position  in  the  same  case. 
The  point  of  maximum  intensity  is  near  the  ensiform  cartilage,  outward 
and  downward  two  or  three  inches,  about  the  point  of  junction  of  the 
cystic  and  common  duct.  From  or  about  this  region  the  pain  radiates 
through  the  epigastrium,  the  right  hypochondrium,  upward  into  the  chesty 

*  On  DiseaxeH  nf  the  Liver,  p,  354. 
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backward  under  the  scapula,  and  downward  and  inward  toward  the 
umbilicus.  In  some  instances  under  my  observation  the  most  acute  suf- 
fering was  located  in  the  right  iliac  region,  in  others  in  the  lumbar  region, 
and  in  still  others  in  the  epigastrium.  The  position  of  the  pain  may  be 
such  as  to  draw  attention  from  the  liver,  and  thus  greatly  confuse  the 
diagnosis.  In  a  well-defined  attack  the  pain  is  intense,  shooting,  and 
boring,  irregularly  paroxysmal ;  the  patient  writhes  in  agony,  screams 
and  groans,  rolls  from  side  to  side,  or  w^alks  partly  bent,  holding  the 
part  with  a  gentle  pressure  or  rubbing  with  an  agonized  tension  of  feel- 
ing. Meanwhile  the  countenance  is  expressive  of  the  intensest  suifering, 
is  pallid  and  drawn,  and  the  body  is  covered  with  a  cold  sweat.  Nausea 
presently  supervenes,  and  with  the  efforts  to  vomit  a  keen  thrust  of  pain 
and  a  sense  of  cramp  dart  through  the  epigastrium  and  side.  Very  con- 
siderable depression  of  the  vital  powers  occurs ;  the  pulse  becomes  small, 
feeble,  and  slow,  or  very  rapid  and  feeble.  The  patient  may  pass  into  a 
condition  of  collapse,  and,  indeed,  the  pain  of  hepatic  colic  may  cause 
death  by  sudden  arrest  of  the  hearths  action.  The  cases  which  prove  fatal 
in  this  way  are  doubtless  examples  of  fatty  heart,  the  degeneration  of  the 
cardiac  muscle  being  a  result  of  the  action  of  the  same  factors  as  those 
which  cause  gall-stones  to  form,  if  the  relation  of  general  steatosis  to  these 
bodies  which  I  have  set  forth  prove  to  be  true.  The  pain  is  not  contin- 
uously so  violent  as  above  expressed ;  it  remits  from  time  to  time,  and 
seems  about  to  cease  altogether  when  a  sudden  access  of  anguish  is  expe- 
rienced and  the  former  suffering  is  renewed,  and,  it  may  be,  more  savagely 
than  before.  The  pain  of  an  attack  of  hepatic  colic  has  no  fixed  dura- 
tion. It  will  depend  on  the  size  of  the  calculus,  on  the  point  where 
impacted,  and  on  the  impressionability  of  the  subject.  The  severity  of 
the  seizures  varies  within  very  wide  limits.  The  attack  may  consist  in  a 
transient  colic-like  pain,  in  a  mere  sense  of  soreness,  in  epigastric  uneasi- 
ness with  nausea,  or  it  may  be  an  agony  sufficient  to  cause  profound 
depression  of  the  powers  of  life — to  destroy  life,  indeed.  The  usual 
attack  of  hepatic  colic  is  one  in  which  severe  suffering  is  experienced  until 
relief  is  obtained  by  the  exhibition  of  anodynes.  Under  these  circum- 
stances the  subsidence  of  the  pain  may  be  rather  gradual  or  it  may  be 
sudden :  in  the  former  case,  as  the  effects  of  the  anodyne  are  produced, 
we  may  suppose  that  the  spasm  subsides  and  the  stone  moves  onward,  at 
last  dropping  into  the  intestine :  an  enchanting  sense  of  relief  is  at  once 
experienced.  Very  serious  nervous  disturbances  may  accompany  the 
pain.  Paroxysms  of  hysteria  may  be  excited  in  the  hysterical ;  convul- 
sions occur  in  those  having  the  predisposition  to  them  from  any  cause, 
and  in  the  epileptic. 

The  onset  of  a  severe  seizure  is  announced  by  chilliness,  sometimes 
by  a  severe  chill.  Now  and  then  the  paroxysms  commence  with  the 
chill,  and  the  pain  follows.  It  occasionally  happens  that  the  attacks  in 
respect  to  the  order  in  Avhich  the  symptoms  occur,  and  in  their  regularity 
as  to  time,  behave  like  an  ordinary  ague.  In  fact,  there  appear  to  be 
two  modes  or  manifestations  of  the  attacks  of  hepatic  colic  in  malarious 
localities :  those  in  which  the  phenomena  are  merely  an  outcome  of  the 
passage  of  the  calculi ;  those  in  which  an  attack  of  intermittent  fever  is 
excited  by  the  pain  and  disturbance  of  hepatic  colic.     To  the  first  Charcot  * 

^  Legons  sur  la  Maladies  du  Foie,  p.  178. 
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has  applied  the  phrase  fi^vre  intermittente  h^patlque.  It  is  supposed  to 
correspond  pathogenetically  to  urethral  fever  produced  by  the  passage  of 
a  catheter.  On  the  other  hand,  the  second  form  of  intermittent  can  occur 
only  under  the  conditions  producing  ague.  A  calculus  passing  in  a  sub- 
ject affected  with  chronic  malarial  poisoning,  the  latent  malarial  influence 
is  aroused  into  full  activity,  and  the  resulting  seizure  is  compounded  of 
the  two  factors.  The  truly  malarial  form  of  calculus  fever  differs  from 
the  traumatic  in  its  regular  periodicity  and  the  methodical  sequence  of  the 
attacks,  which  occur  in  the  order  of  an  intermittent  quotidian  or  tertian. 
During  the  attacks  of  hepatic  colic,  when  protracted  and  severe,  a  sense 
of  chilliness  or  distinct  chills  occur,  sometimes  with  the  regularity  of  an 
intermittent ;  but  these  differ  from  the  seizures  which  the  chill  inaugu- 
rates at  distinct  times,  the  intervening  period  being  free  from  disturbance. 

The  fever  which  accompanies  some  severe  paroxysms  of  hepatic  colic 
has  a  distinctly  intermittent  character,  hence  the  name  applied  to  it  by 
Charcot.  There  are  two  forms  of  this  calculus  fever  as  it  occurs  in 
malarious  localities:  one  intermittent,  coming  on  during  a  protracted 
case,  and  immediately  connected  with  and  dependent  on  the  passage  of 
the  stone;  the  other  a  regular  intermittent  quotidian  or  tertian,  which 
determines  and  accompanies  the  paroxysm  of  colic.  A  case  occurring 
under  my  observation  very  recently,  in  which  these  phenomena  were 
exhibited  and  the  calculi  recovered,  proves  the  existence  of  such  a  form 
of  the  malady.  In  this  case  with  the  onset  of  the  pain  a  severe  chill 
occurred ;  then  the  fever  rose,  followed  by  the  sweat,  during  which  the 
pain  ceased,  but  much  soreness  and  tenderness  about  the  region  of  the 
gall-bladder,  and  jaundice,  followed  in  the  usual  way.  At  the  so-called 
septenary  periods  also  attacks  come  on  in  accordance  with  the  usual  laws 
of  recurrence  of  malarial  fevers. 

Not  all  cases  are  accompanied  by  fever.  In  many  instances,  probably 
a  majority,  the  pulse  is  not  accelerated,  rather  slowed,  and  the  temperature 
does  not  rise  above  normal.  The  inflammation  which  folloAvs  an  attack 
of  hepatic  colic  will  be  accompanied  by  some  elevation  of  the  body-heat, 
and  fever  will  occur  when  ulceration  of  the  duct  and  perforation  cause  a 
local  peritonitis ;  but  these  conditions  are  quite  apart  from  those  which 
obtain  in  the  migration  of  calculi  by  the  natural  cliannel. 

Nausea  and  vomiting  are  invariable  symptoms  of  hepatic  colic.  First 
the  contents  of  the  stomach  are  brought  up,  then  some  glairy  mucus  only, 
with  repeated  and  exhausting  straining  efforts ;  and  with  the  sudden  ces- 
sation of  the  pain  there  may  appear  in  the  vomit  a  quantity  of  bilious 
matter,  the  contents  of  the  gall-bladder  liberated  by  the  passage  of  the 
stone  into  the  intestine.  If  bile  is  present  in  the  vomit  from  the  begin- 
ning, it  may  be  concluded  that  the  obstruction  is  not  complete. 

Constipation  is  the  rule.  The  abdomen  may  be  distended  with  gas — 
is  usually,  indeed,  when  constipation  exists.  Free  purgation  gives  great 
relief.  The  stools  are  composed  of  scybalae  cliiefly  at  first,  afterward  of 
a  brownish  offensive  liquid,  and  when  jaundice  supervenes  they  become 
whitish  in  color,  pasty,  and  semi-solid.  Now  and  then  it  happens  that 
a  copious  movement  of  the  bowels  takes  place  as  the  attack  is  impending, 
but  during  the  paroxysm  no  action  occui's. 

Jaundice  is  an  important,  but  not  an  invariable,  symptom.  It  comes  on 
within  the  first  twenty-four  hours  succeeding  the  paroxysm,  and  apj^ears 
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first  in  the  conjunctiva,  thence  spreading  over  the  body  generally.  The 
intensity  of  the  jaundice  depends  on  the  amount  of  the  obstruction :  if 
complete,  the  body  is  intensely  yellow ;  and  if  partial,  the  tint  may  be 
very  light.  The  very  slight  degree  of  obstruction  which  suffices  to  deter- 
mine the  flow  of  bile  backward  has  been  already  stated.  There  may  be 
no  jaundice,  although  all  the  other  symptoms  of  the  passage  of  gall-stones 
may  be  present.  Such  is  the  state  of  the  case  when  a  calculus  enters  and 
is  arrested  in  the  cystic  duct.  Under  these  circumstances  the  natural  his- 
tory differs  from  that  which  obtains  when  the  obstruction  is  in  the  com- 
mon duct  and  ends  abruptly  by  the  discharge  of  the  calculus  into  the 
intestine.  After  the  persistence  of  the  symptoms  of  hepatic  colic  for  a 
variable  period  without  jaundice,  this  sign  of  obstruction  may  appear, 
indicating  the  removal  of  the  stone  from  the  cystic  into  the  common  duct. 
The  symptoms  accompanying  the  jaundice — the  hebetude  of  mind,  the 
slow  pulse,  the  itching  of  the  skin,  the  dark-colored  urine — have  been 
sufficiently  detailed  in  the  section  on  that  topic  in  another  part  of  this 
article. 

The  duration  of  the  jaundice  is  different  in  different  cases,  and  is  influ- 
enced by  the  degree  and  persistence  of  the  obstruction.  "When  the  obstruc- 
tion is  partial  and  the  stone  is  soon  removed,  the  jaundice  will  be  slight 
and  will  disappear  in  a  day  or  two ;  on  the  other  hand,  when  the  stone 
completely  blocks  the  passage  and  is  slowly  dislodged,  the  jaundice  will 
be  intense  and  will  persist  for  ten  days  to  two  weelis. 

After  the  paroxysm  has  passed,  if  severe,  the  liver  will  be  swollen, 
more  or  less  tenderness  will  be  developed  by  pressure,  and  in  some 
instances,  a  local  peritonitis  coming  on,  there  will  occur  the  usual  symp- 
toms of  that  condition. 

Although  all  the  symptoms  produced  by  the  passage  of  biliary  calculi 
may  be  present,  some  uncertainty  will  always  be  felt  unless  the  body 
causing  the  disturbance  is  recovered  from  the  feces.  A  properly-con- 
ducted search  is  therefore  necessary.  As  this  is  so  often  done  ineffi- 
ciently and  the  calculus  not  found,  an  error  of  diagnosis  may  seem  to 
have  occurred.  Every  stool  should  be  examined  in  the  mode  hereinafter 
described  for  a  number  of  days  after  the  attack  until  the  calculus  is  found. 
It  should  be  remembered  that  only  air-dried  calculi  float  on  water.  The 
stool,  as  soon  as  passed,  should  be  slowly  stirred  up  in  water  sufficient  to 
make  a  thin  mixture,  and  all  solid  particles  removed  for  further  exam- 
ination, the  thinner  portion  poured  off,  and  more  water  added  from  time 
to  time  until  only  solids  remain  at  last.  It  should  not  be  forgotten  that 
masses  of  inspissated  bile,  biliary  sand,  may  produce  symptoms  not  unlike 
those  due  to  gall-stones  proper,  and  hence  all  particles  having  the  appear- 
ance of  this  material  should  be  examined  chemically.  Place  some  of  the 
supposed  bile  on  a  white  plate  and  pour  over  it  some  drops  of  strong  sul- 
phuric acid,  when  the  biliverdin  will  take  on  a  brilliant  scarlet  color. 

The  discharge  of  particles  of  inspissated  bile  causes  symptoms  not  unlike 
those  due  to  the  migration  of  biliary  calculi,  but  there  are  points  of  differ- 
ence. A  strongly-marked  case  diagnosticated  biliary  calculi,  and  in  which 
masses  of  inspissated  bile  were  discharged  in  great  quantity,  will  furnish 
the  symptomatology  to  be  now  described.  The  onset  of  the  paroxysms 
of  pain  is  less  abrupt  than  is  the  case  with  gall-stones,  and  the  attacks 
may  occur  at  any  time ;  the  pain  also  subsides  more  gradually,  and  liardly 
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ceases  at  any  time,  but  revives  every  now  and  then,  so  that  several  day;*, 
even  weeks,  may  be  occupied  with  one  seizure.  Jaundice  is  less  apt  Uy 
follow,  and  indeed  well-defined  jaundice  rarely  occurs  in  this  affection. 
There  is  much  swelling  of  the  liver,  also  considerable  tenderness,  and 
relief  is  most  certainly  afforded  by  free  purgation,  anodynes  seeming 
rather  to  keep  up  the  disturbance,  probably  by  checking  the  hepatic 
secretions. 

Attacks  of  hepatic  colic  may  be  expected  to  recur  when  a  calculus  with 
multiple  facets  migrates,  but  the  time  when  its  associates  may  be  expected 
to  move  cannot  be  predicated  on  any  data  now  available.  Single  attacks 
may  happen  at  intervals  of  weeks,  months,  or  years.  The  migration  of 
one  large  stone  may  so  dilate  the  ducts  as  to  facilitate  the  passage  of  those 
that  remain  behind,  thus  ensuring  a  recurrence  of  the  seizures  at  an  early 
period. 

Impaction  of  Calculi  and  Migration  by  Artificial  Routes. — 
The  point  at  which  impaction  takes  place  is  an  element  of  great  importance. 
The  size  of  the  calculus  is  far  from  being  decisive  as  to  the  certainty  of  impac- 
tion or  as  to  the  untoward  results.  A  not  unfrequent  accident  is  the  blocking 
of  the  cystic  duct  at  its  opening,  thus  preventing  the  influx  or  outgo  of  bile 
from  the  gall-bladder.  If  the  stone  does  not  ulcerate  through,  in  this  position 
it  does  no  damage,  for  the  gall-bladder,  as  has  been  stated,  may  be  closed 
without  any  apparent  detriment.  Just  at  the  bend  of  the  cystic  duct,  near 
its  origin,  is  the  point  where  arrest  of  a  calculus  is  most  likely  to  take  place. 
The  next  most  likely  point  is  the  duodenal  end  of  the  common  duct.  When 
impaction  occurs  a  local  inflammation  comes  on,  an  exudation  is  poured  out, 
ulceration  begins,  and  presently  the  peritoneum  is  reached.  Adhesions  usu- 
ally form  with  the  neighbqring  organs,  but  now  and  then  perforation  takes 
place,  and  bile,  pus,  and  the  calculus  are  precipitated  into  the  peritoneal 
cavity.  A  fatal  peritonitis  follows,  as  a  rule ;  but  rarely  the  inflamma- 
tion is  localized,  and  an  abscess  forms  which  pursues  the  usual  course  of 
such  accumulations ;  or  adhesions  may  take  place  about  the  site  of  the 
perforation  and  prevent  a  general  inflammation  of  the  peritoneum.  In 
this  way  a  very  large  sac  may  be  produced,  with  the  ultimate  result  of 
rupture  into  the  general  cavity,  although  a  fistulous  communication  may 
be  established  with  some  neighboring  organ,  permitting  safe  discharge  in 
this  direction. 

A  gall-stone  impacted  in  one  of  the  hepatic  ducts  or  in  the  main  duct, 
ulcerating  through,  may  form  an  abscess  not  distinguishable  from  other 
solitary  hepatic  abscesses  except  by  the  presence  of  the  concretion  causing 
the  mischief  and  the  absence  of  the  usual  conditions  giving  rise  to  these 
accumulations  of  pus.  It  is  probable  that  fatal  abscesses  of  the  liver  not 
infrequently  are  caused  in  this  way  in  extra-tropical  countries.  Adhe- 
sions forming  to  neighboring  hollow  organs  or  to  the  external  integu- 
ment, such  abscesses  discharge,  carrying  out  the  calculus  with  them.  In 
this  way  may  be  explained  the  discharge  by  the  intestine  of  calculi  much 
too  large  to  have  passed  by  the  natural  route  and  unattended  by  the  usual 
symptoms  of  hepatic  colic.  These  gastro-intestinal  biliary  fistulae  extend 
from  the  gall-bladder  and  the  larger  ducts  to  the  stomach,  to  the  duode- 
num, and  to  the  transverse  colon ;  but  of  these  the  communic^ition  with 
the  stomach  is  the  least  common.  The  adhesion  of  the  gall-bladder  or 
common  duct  to  the  duodenum  or  colon  may  be  direct,  exudations  uniting 
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the  two  parts  without  the  intervention  of  an  abscess  cavity,  or  such  a  sac 
or  cavity  may  be  interposed.  In  some  cases  the  discharge  of  biliary  cal- 
culi is  effected  through  these  routes  with  so  little  disturbance  as  to  escape 
notice,  or  the  symptoms  may  be  only  vague  indications  of  a  local  inflam- 
mation in  the  neighborhood  of  the  liver. 

Biliary  fistulse  communicating  externally,  caused  by  the  migration  of 
calculi,  are  comparatively  common.  They  have  the  clinical  history,  and 
ai'e  usually  treated  as  cases,  of  hepatic  abscess.  Sometimes  hundreds  of 
calculi  are  thus  discharged.  In  such  instances  it  may  be  assumed  that 
communication  has  been  established  with  the  gall-bladder.  Hepatic 
abscess  thus  due  to  the  migration  of  calculi  may  discharge  into  the  pelvis 
of  the  kidney,  into  the  ascending  vena  cava,  or  through  the  lung,  but 
these  places  of  outlet  are  comparatively  uncommon. 

Course  and  Co:^^PLICATIONS. — Although  symptoms  cease  for  the  time 
being  when  the  calculus  passes  into  the  duodenum,  and  although  in  most 
instances  no  after  unpleasant  effects  are  experienced,  there  are  cases  in 
which  the  presence  of  the  concretion  in  the  intestine  proves  to  be  fruit- 
ful of  mischief.  Calculi  of  very  large  size — from  a  pigeon's  to  a  hen's 
egg — are  also  found  in  the  intestine,  without  the  occurrence  of  symptoms 
indicative  of  their  migration.  It  has  been  shown  that  this  silent  migra- 
tion of  calculi  from  the  liver-passages  to  the  intestinal  is  not  uncommon. 
Hepatic  concretions  are  distinguishable  from  the  intestinal  by  their  crys- 
talline form  and  by  their  composition.  The  former  are  usually  polyan- 
gular,  and  are  composed  of  cholesterin  crystallized  about  a  nucleus  of 
bile-pigment,  inspissated  bile,  or  mucus.  After  entrance  into  the  intes- 
tine, lime  salts  and  mucus  are  deposited  in  successive  layers,  so  that  the 
form  of  the  calculus  is  modified  and  its  size  increased.  The  solitary 
ovoid  concretion  is  most  frequently  found  in  the  intestine,  without  previous 
symptoms  of  hepatic  source,  and,  although  increased  in  size  in  the  intes- 
tine, it  retains  its  original  shape.  A  specimen  of  this  kind  now  in  my 
possession  illustrates  these  points.  It  is  composed  of  cholesterin  crystal- 
lized in  radiating  lines  and  concentric  rings  about  a  central  nucleus  of 
inspissated  bile.  Around  the  hepatic  concretion  there  have  formed  layers 
of  lime  and  mucus  since  it  has  reached  the  intestine,  and  after  drying  this 
rind  became  brittle  and  was  readily  detached.  The  polyangular  calculus 
is  apt  to  form  the  nucleus  of  a  scybala-like  mass  of  feces ;  hence  in  the 
search  for  these  bodies  every  such  mass  should  be  broken  up.  An 
example  of  this  has  recently  come  under  my  own  observation.  Concre- 
tions of  all  sizes,  having  reached  the  intestines,  as  a  rule  pass  down  with- 
out creating  any  commotion,  and  are  silently  discharged.  But  various 
disturbances  occur  in  some  instances.  Obstruction  of  the  bowels  is  one 
of  the  results.  A  great  many  cases  have  been  collected  by  Murchison,^ 
as  many  more  by  Leichtenstern,^  of  impaction  of  the  intestine  produced 
by  an  accumulation  of  feces  about  a  biliary  concretion.  A  calculus  may 
be  retained  in  a  fold  or  diverticulum  of  the  small  intestine,  and  may 
indeed  cause  a  loop  to  be  formed  which  in  turn  readily  twists,  becoming 
an  immovable  obstruction.  This  mode  of  obstructing  the  bowels  is  less 
common  than  the  simple  impaction.  It  is  affirmed  by  some  authorities, 
especially  by  Yon  Schiippel,  that  obstruction  of  the  bowels — impaction 
— is  more  often  caused  by  stones  that  have  ulcerated  through  into  the 
*  Lectures  on  Diseases  of  the  Liver,  p.  573.  ^  Ziemssen's  Cyclopaedia,  vol.  vii. 
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intestines  than  by  those  that  have  descended  by  the  common  duct ;  and 
this  conclusion  must  be  reached  if  jaundice  has  not  been  present.  It  is  not 
only  the  size  of  the  calculus  which  determines  impaction,  as  has  been  stated : 
several  may  be  agglutinated  in  one  mass,  and  reflex  spasm  of  the  muscular 
layer  may  be  induced  by  their  presence  in  the  bowel.  Nevertheless,  some 
enormous  concretions  have  been  found  in  the  canal,  and  others  have  been 
discharged  without  special  trouble.  Hilton  Fagge  exhibited  to  the  Patho- 
logical Society^  of  London  two  gall-stones  passed  with  the  stools,  meas- 
uring 2J  by  1^  inches  in  long  and  short  diameter,  and  Fauconneau- 
Dufresne^  refers  to  concretions  of  the  size  of  a  hen's  Qgg.  Mention  has 
been  made  of  one  in  the  writer's  possession  of  the  size  of  a  pullet's  egg, 
which,  until  its  discharge,  caused  a  train  of  characteristic  symptoms.  These 
immense  bodies  may  have  ulcerated  through  from  the  gall-bladder  or  may 
have  grown  by  successive  deposits  of  carbonate  and  phosphate  of  lime 
after  reaching  the  intestine. 

The  symptoms  caused  by  the  presence  of  concretions  in  the  intestines 
are,  when  pronounced,  sufficiently  characteristic.  At  a  variable  period 
after  an  attack  or  attacks  of  hepatic  colic  the  disturbance  begins.  The 
condition  of  impaction  above  referred  to  does  not  differ  from  ordinary 
fecal  accumulation.  It  is  true  that  occasionally  the  intestinal  irritation 
due  to  the  presence  of  these  bodies  in  some  instances  preceded  the  symp- 
toms of  impaction,  but  usually  there  is  no  evidence  to  indicate  that  the 
stoppage  of  the  bowel  is  due  to  anything  else  than  feces.  The  irrita- 
bility manifested  by  the  intestinal  mucous  membrane  when  gall-stones 
are  present  varies  remarkably.  There  may  be  only  some  ill-defined  pain 
whicn,  as  a  rule,  indicates  the  position  of  the  calculus,  or  it  may  be  pain 
with  a  feeling  of  soreness,  or  it  may  take  the  form  of  violent  colic,  witli 
nausea,  vomiting,  and  depression.  In  my  own  cases  pain  was  experienced 
at  or  near  the  ileo-csecal  valve,  where  one  was  lodged,  and  along  the  de- 
scending colon,  where  the  others  were ;  the  pain  and  soreness  ceased  when 
these  bodies  were  discharged. 

In  a  few  instances  gall-stones  are  brought  up  by  vomiting.  The  most 
remarkable  example  of  this  is  a  case  to  be  found  in  the  Transactions  of 
the  Patlwlogical  Society  (vol.  xii.  p.  129) :  A  woman  ninety-four  years  of 
age  vomited  a  stone  the  size  of  a  nutmeg.  In  the  reported  examples 
violent  pain,  nausea,  and  much  vomiting  preceded  the  discharge  of  the 
calculus. 

Like  other  foreign  bodies,  a  gall-stone  may  ulcerate  through  the  intes- 
tine, producing  fatal  peritonitis. 

Many  conditions  due  to  the  presence  of  biliary  concretions,  and  which 
arise  during  their  migrations,  may  be  viewed  as  complications.  Many  of 
those  produced  directly  have  been  described  as  a  part  of  the  proper  course 
of  the  malady ;  others  are  local  and  reflex,  and  these  may  with  propriety 
be  considered  as  complications.  Fii-st  in  importance  are  those  due  to 
obstruction  and  the  local  inflammation. 

The  passage  of  a  calculus  along  the  duct  excites  an  inflammation  of  the 
mucous  membrane,  which  by  contiguity  of  tissue  invades  the  peritoneal 
layer  if  the  stone  is  retained  for  a  sufficient  time,  and  especially  if  it  is 
immovably  lodged.  The  stoppage  in  the  flow  of  bile  leads  to  dilatation 
of  the  ducts,  and  a  change  takes  place  in  the  character  of  that  fluid, 

*  Transactions  of  the  London  Pathological  Society,  vol.  xix.  p.  264.  *  Op.  cit. 
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owing  to  the  admixture  of  mucus  with  the  bile  and  to  the  pouring  out 
of  a  pathological  secretion :  it  loses  the  bilious  appearance  and  becomes  a 
merely  sero-purulent  fluid.  Serious  changes  ensue  in  the  structure  of  the 
liver,  as  w^as  first  suggested  by  O.  Wyss  and  Leyden,  and  afterward  more 
especially  by  Wickham  Legg^  and  Charcot.^  A  ligature  to  the  common 
duct  in  animals  is  followed  in  so  short  a  time  as  two  weeks  by  hyper- 
plasia of  the  connective  tissue  and  atrophy  of  the  gland-elements.  It  has 
been  ascertained  that  similar  changes  ensue  in  man  from  the  impaction  of 
a  calculus  in  the  common  duct.  Under  these  circumstances  the  size  of 
the  liver,  as  indicated  by  the  area  of  hepatic  dulness,  at  first  enlarges,  and 
subsequently  more  or  less  contraction,  coincident  with  the  atrophy,  ensues. 
When  the  cystic  duct  is  obstructed  the  contents  of  the  gall-bladder  increase, 
and  become  ultimately  sero-purulent  (dropsy).  In  some  instances,  the  walls 
of  the  abdomen  being  thin,  a  globular  elastic  tumor  may  be  felt  project- 
ing from  beneath  the  liver. 

Angiocholitis,  or  inflammation  of  the  duct,  is  caused  by  the  passage, 
especially  by  the  impaction,  of  a  calculus.  The  inflammation  may  extend 
by  contiguity  of  tissue  and  involve  the  surrounding  parts.  Several  cases 
have  been  examined  by  the  writer  in  which  the  gall-bladder  and  the  cystic 
and  common  duct  were  imbedded  in  a  mass  of  organized  exudation.  An 
extension  of  inflammation  may  take  place,  and  be  confined  to  the  hepatic 
peritoneum.  Heavy  organized  exudations  will  form,  adhesions  be  con- 
tracted to  the  diaphragm,  to  the  parietal  peritoneum,  and  to  the  neighbor- 
ing organs,  and  the  capsule,  thickened  and  .contracting,  will  ultimately 
induce  changes  in  the  structure  of  the  adjacent  part  of  the  liver.  When 
the  inflammation  extends  to  the  peritoneum  there  are  the  usual  systemic 
symptoms,  and  locally  acute  pain,  increased  by  the  respiratory  movements 
and  by  pressure,  and  assuming  a  constrictive  character ;  nausea  and  fre- 
quent vomiting,  and  often  a  very  troublesome  hiccough,  caused,  doubtless, 
by  implication  of  some  branches  of  the  phrenic  nerve;  constipation,  etc. 

The  relation  of  biliary  colic  to  cancer  of  the  biliary  passages  was  first 
noted  by  Frerichs,  who  ascertained  the  occurrence  of  gall-stones  in  9  out 
of  11  cases  of  cancer  of  these  parts.  Hilton  Fagge^  reports  a  case  of 
the  kind,  and  the  writer  can  add  another  from  his  own  observations. 

The  most  important  of  the  reflex  symptoms  are  those  pertaining  to  the 
circulatory  system.  The  action  of  the  heart  becomes  irregular  in  rhytlim 
and  diminishes  in  force.  The  circulation  of  the  bile  acids  in  the  llood 
causes  slowing  of  the  heart's  action,  as  has  been  set  forth  in  the  section 
on  jaundice;  but  that  is  a  direct  consequence,  and  is  not  a  reflex  impres- 
sion. Potain  was  the  first  to  show  that  the  structure  of  the  heart  is 
affected.  A  mitral  murmur  is  a  recognized  symptom  in  the  icterus  of 
gall-stones,  but  Potain^  has  shown  that  the  real  seat  of  this  murmur  is 
the  tricuspid,  and  that  the  affection  of  the  heart  is  a  dilatation  of  the 
right  cavities.  The  physiological  reason  for  this  condition  of  the  heart 
is  the  rise  of  tension  in  the  pulmonary  artery,  which  is  secondary  to  irri- 
tation of  the  splanchnic  nerves ;  and  to  this  factor  is  also  due  the  redu- 
plication of  the  first  sound  and  the  accentuation  of  the  second  sound — 
characteristic  signs  of  the  cardiac  change  in  these  cases. 

^  St.  Bartholomeu/s  Hospital  Reports  for  1873.  See  also  Treatise  on  Diseases  of  the  Liver^ 
hy  the  same  author,  loc.  cit. 

'  Legons.         '  Guy's  Hosp.  Rep.,  1875.         *  Cyr,  Traite  de  VAffec.  calc.  de  Foie,  loc.  cit. 
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There  are  certain  reflex  uervoiis  troubles  in  cases  of  hepatic  colic,  some 
of  them  of  great  importance.  One  of  the  lesser  troubles  is  herpes  zoster. 
A  very  violent  attack  in  the  course  of  the  distribution  of  the  first,  second, 
and  third  cervical  nerves  has  happened  in  a  case  under  the  writer's  obser- 
vation. There  have  been  reported  from  time  to  time  cases  of  sudden 
de5,th  during  the  paroxysms  of  hepatic  colic,  in  which  a  calculus  lodged 
in  Vater's  diverticulum,  at  the  intestinal  extremity  of  the  common  duct, 
was  the  cause  of  the  accident.  An  explanation  of  this  result  is  to  be 
found  in  the  intimate  nervous  communications  between  the  liver  and  the 
heart  through  the  solar  plexus  and  the  large  number  of  ganglia  con- 
tained in*  Yater's  diverticulum.  The  most  severe  pain  is  felt  as  the  cal- 
culus is  passing  through  the  orifice  of  the  common  duct  into  the  intestine, 
and  here  also  the  spasm  of  tlie  muscular  fibre  is  most  tense.  The  so- 
called  crushing-blow  experiment  of  Goltz  illustrates  how  intense  suffer- 
ing, such  as  the  passage  of  a  gall-stone,  can  paralyze  the  heart  through 
the  solar  plexus.  The  depression  of  the  heart's  action  does  not  always 
occur  on  the  instant,  but  it  may  be  gradual — several  hours,  even  a  day  or 
two,  being  occupied  in  the  suspension  of  activity.  Leigh  of  Liverpool^ 
has  reported  an  example  of  death  in  six  hours  in  a  female  of  thirty,  pre- 
viously in  good  health ;  Cornillon,^  another  in  a  female  of  fifty-three, 
who  died  in  twelve  hours  from  the  beginning  of  the  paroxysm ;  William- 
son,^ a  female  of  fifty-one  years,  who  expired  on  the  fourth  day ;  Haber- 
shon,*  two,  who  died  during  the  paroxysms  at  a  period  not  stated ;  and 
Brouardel,  one  which  was  .the  subject  of  a  medico-legal  investigation. 
In  the  first  case  the  calculus  was  yet  in  the  gall-bladder,  the  appearances 
indicating  that  persistent  spasms  had  occurred  to  force  the  calculus  into 
the  cystic  duct ;  in  the  others  in  which  the  position  of  the  stone  is  men- 
tioned, it  was  engaged  in  the  orifice  of  the  common  duct  or  had  reached 
the  intestine. 

In  several  instances  sudden  death  has  resulted  from  uncontrollable 
vomiting  induced  by  the  paroxysms  of  hepatic  colic.  Trousseau^  men- 
tions a  case  in  which  strangulated  hernia  and  death  ensued  in  consequence 
of  the  violent  vomiting  brought  on  by  the  passage  of  a  calculus. 

Diagnosis. — Unless  the  distension  of  the  gall-bladder  is  sufficient  to 
cause  a  recognizable  tumor,  gall-stones  in  that  organ  do  not  produce 
symptoms  by  which  they  can  be  diagnosticated.  If  sudden  attacks  of 
violent  pain  in  the  right  hypochondrium,  accompanied  by  nausea  and 
vomiting  and  followed  by  jaundice,  have  occurred  from  time  to  time, 
then  the  presence  of  biliary  concretions  may  be  suspected  if  the  symptoms 
belonging  to  them  are  present  in  the  intervals  between  the  seizures.  The 
migrations  of  calculi  produce  symptoms  so  characteristic  that  error  is 
hardly  possible.  The  only  disorders  with  which  an  attack  of  hepatic 
colic  may  be  confounded  are  gastralgia  and  hepatalgia.  As  regards  the 
first,  the  distinction  is  made  by  the  seat  of  pain,  by  the  absence  of  after 
jaundice,  and  by  the  lack  of  a  concretion  passed  by  stool.  As  the  diag- 
nosis may  depend  on  the  finding  a  concretion,  the  wnter  must  again  affirm 
the  importance  of  a  properly-conducted  search  of  all  the  stools  passed  for 
several  days  after  the  paroxysm. 

»  Medical  Times  and  OazeUe,  1867,  vol.  i.  p.  248.  '  Cyr,  op.  cit.,  p.  185. 

•  7"^  Lancet  (London),  vol.  ii.  p.  780.         *  Lectures  on  the  Pneumogastric,  3d  Lecture. 

*  Oinique  medicale. 
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Hepatalgia  is  diagnosticated  with  great  difficulty,  for  the  pain  has  the 
same  seat,  the  same  character,  but  as  a  rule  it  does  not  terminate  so 
abruptly,  is  not  accompanied  by  such  severe  vomiting  and  depression, 
jaundice  is  absent,  and  no  stone  can  be  found  in  the  evacuations.  Both 
gastralgia  and  hepatalgia  occur  in  the  subjects  of  neurotic  disturbances — 
in  the  pale,  delicate,  and  hysterical — whereas,  as  a  rule,  hepatic  colic  hap- 
pens to  the  obese,  to  the  persons  of  active  digestion  addicted  to  the  pleas- 
ures of  the  table. 

The  passage  of  calculi  may  be  confounded  with  flatulent  colic,  with  the 
pain  caused  by  lead  and  other  mineral  poisons,  with  impaction,  internal 
strangulation,  local  peritonitis,  and  similar  causes  of  sudden  and  violent 
pain.  The  differentiation  is  made  by  attention  to  the  seat  and  character 
of  the  pain,  by  the  previous  history,  and  especially  by  the  absence  of 
jaundice  and  of  a  concretion.  From  renal  colic  the  hepatic  is  separated 
by  the  position  of  the  pain,  by  the  direction  taken  by  it,  and  by  the 
retraction  of  the  testicle,  the  irritability  of  the  bladder,  and  the  appear- 
ance of  blood  in  the  urine — all  characteristic  symptoms  of  the  renal 
affection. 

Treatment. — The  treatment  of  biliary  concretions  includes  the  reme- 
dial management  for  the  calculi  in  position,  for  the  paroxysms  of  hepatic 
colic  caused  by  the  migration  of  these  bodies,  and  for  the  results  and 
complications. 

Treatment  of  the  Calculus  State :  Of  Inspissated  Bile. — As  the  particles 
of  inspissated  bile  are  deposited  along  the  larger  hepatic  ducts,  and  form 
in  consequence  of  a  deficiency  in  the  amount  of  glycocholate  and  tauro- 
■cholate  of  soda,  two  methods  of  treatment  are  to  be  carried  out:  free 
purgation  by  an  active  cholagogue  to  wash  out  the  offending  substance, 
and  the  exhibition  of  a  soda  salt  to  promote  the  alkalinity  of  the  bile  and 
the  consequent  solution  of  the  bile-pigment.  Harley's  method,  which  he 
strongly  urges,  consists  in  the  administration  of  "  one  or  two  drachms  of 
sulphate  of  soda  in  a  bitter  infusion  every  morning  before  breakfast,  or 
from  twenty  to  thirty  grains  of  bicarbonate  of  soda,  along  wdth  a  drachm 
of  taraxacum-juice  in  a  bitter  infusion,  every  night  at  bedtime  at  regulated 
intervals  for  a  month  or  so,  according  to  the  constitution  of  the  patient 
and  the  severity  of  the  symptoms.^' 

As  persons  who  suffer  from  inspissation  of  the  bile  are  naturally  bilious, 
it  is  of  the  first  importance  in  the  prophylactic  treatment  to  regulate  the 
diet.  Indulgence  in  malt  liquors,  in  fatty  and  saccharine  articles  of 
food,  must  be  forbidden.  Acid  fermentation  in  the  course  of  duodenal 
digestion  should  be  prevented  by  withholding  the  starches  and  sugars. 
Peptonized  foods,  given  with  an  alkali,  are  highly  useful.  Milk,  fresh 
meat,  and  the  succulent  vegetables  are  the  proper  constituents  of  a  diet 
for  these  subjects.  Bread  is  one  of  the  most  offending  articles,  and  should 
be  restricted  in  amount  as  much  as  possible. 

Next  to  a  suitable  diet,  systematic  exercise  is  a, measure  of  the  highest 
utility  in  these  cases.  A  daily  morning  sponge  bath  of  a  weak  alkaline 
water  not  only  maintains  the  skin  in  a  healthy  state,  but  also  promotes 
the  oxidation  processes  of  the  body.  The  alkaline  mineral  waters  of  Wis- 
consin, Michigan,  Virginia,  and  other  States,  especially  of  the  Bethesda 
Spring  of  Wisconsin,  may  be  drunk  with  great  advantage  to  accomplish 
the  same  purpose. 
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We  possess  direct  means  for  preventing  inspissation  of  the  bile — rem- 
edies which  act  in  the  physiological  way  by  increasing  the  proportion  of 
glycocholate  and  taurocholatc  of  soda.  Harley  prefers  the  sulphate  and 
bicarbonate  for  this  purpose,  but  my  experience  isin  favor  of  the  chelate 
and  phosphate  of  sodium,  especially  the  latter ;  for,  whilst  it  plays  the 
part  of  a  soda  salt,  it  exerts  a  decided  cholagogue  action,  thus  effecting 
the  results  achieved  by  the  combined  use  of  sulphate  of  soda  and  taraxa- 
cum. A  cure  may  be  confidently  looked  for  in  this  malady  by  the  per- 
sistent use  of  sodium  phosphate — zj  ter  in  die.  It  seems  to  act  more 
efficiently  when  given  dissolved  in  hot  water. 

The  paroxysms  of  hepatic  colic  due  to  the  passage  of  inspissated  bile 
are  to  be  treated  in  the  same  way  as  when  this  condition  of  things  is 
caused  by  the  migration  of  formed  calculi.  The  action  of  cholagogue 
purgatives  is  more  decidedly  beneficial  in  the  attacks  due  to  the  passage 
of  inspissated  bile. 

Biliar}^  Calculi  in  Situ. — Notwithstanding  their  crystalline  form  and 
firmness  of  texture,  it  is  possible  to  effect  the  gradual  solution  of  biliary 
calculi.  Outside  of  the  body  it  is  easy  to  dissolve  a  calculus  in  chloro- 
form, in  Durande's  remedy,  etc.,  if  time  enough  be  given,  but  the  problem 
is  a  far  more  difficult  one  when  the  calculus  is  in  position  in  the  gall-blad- 
der or  in  a  hepatic  duct.  As  Trousseau^  has  wisely  observed,  it  is  not 
safe  to  apply  to  conditions  within  the  body  conclusions  reached  by 
experiments  in  the  laboratory.  Nevertheless,  facts  are  known  which 
justify  the  belief  that  an  impression  may  be  made  on  concretions  in  the 
gall-bladder.  The  motion  of  respiration  and  the  voluntary  actions  of 
the  abdominal  muscles  cause  more  or  less  attrition  and  breaking  off  of 
the  angles  and  margins  of  the  crystals,  thus  permitting  the  solvent  action 
of  the  bile.  If,  however,  the  bile  continues  in  the  state  in  which  it  ^vas 
at  the  time  of  the  crystallization  of  the  cholesterin,  it  will  make  no 
impression  on  this  substance.  We  have  now  the  means  of  restoring  its 
power  to  dissolve  crystallized  cholesterin.  As  a  necessary  preliminary, 
fracture  of  the  crystals  must  be  effected.  This  may  be  accomplished, 
when  the  natural  forces  have  failed  to  effect  it,  by  manipulation  of  the 
gall-bladder  through  the  walls  of  the  abdomen,  but  especially  by  fara- 
dization. Excellent  results  have  been  achieved  by  this  last-mentioned 
expedient,  but  no  satisfactory  explanation  has  been  made  of  its  methodus 
medendi,  unless  we  accept  the  mechanical  effect  of  the  muscular  move- 
ments. In  applying  the  faradic  current  an  electrode  is  introduced  into 
the  rectum,  and  the  other,  a  sponge  well  moistened,  is  placed  over  the 
gall-bladder.  An  interrupted  galvanic  current  is  indicated,  the  electrodes 
in  the  position  just  mentioned,  when  a  migrating  calculus  is  stopped  on 
its  way.  Such  an  application  has  rendered  important  service  in  a  few 
cases. 

Excopt  that  calculi  have  been  found  in  a  state  of  decay,  their  angles 
and  edges  broken,  divided  by  cleavage,  there  is  no  evidence  that  they 
have  undergone  solution  when  in  situ,  except  the  clinical  evidence  which 
consists  in  a  disappearance  of  the  symptoms.  The  remedy  of  Durande, 
which  consists  in  a  mixture  of  ether  and  turpentine — three  parts  of  the 
former  and  two  of  the  latter — has  been  celebrated  since  the  close  of  the 
last  century,  and  is  yet  much  employed  in  France,  notably  at  Vichy.     It 

^  (Xinique  nUdicale  de  CHAtel  Dieu  de  Paris. 
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is  preferred  hy  Cyr/  who  advises  its  administration  in  capsules  taken 
immediately  before  meals.  Chloroform  readily  dissolves  calculi  out  of 
the  body,  and  hence  it  has  been  proposed,  and  indeed  much  used,  for  the 
purpose  of  effecting  their  solution  in  the  gall-bladder ;  but,  as  Trousseau 
urges,  there  is  no  warrant  for  the  belief.  Corlieu,^  who  first  proposed  its 
use,  and  afterward  Bouchut,^  maintained  that  chloroform  does  exert  this 
solvent  action,  and  reported  cases  in  confirmation ;  but  there  are  so  many 
sources  of  fallacy  that  such  evidence  must  be  viewed  with  suspicion.  It 
has  usually  been  administered  in  small  doses  (five  minims)  three  times  a 
day  for  a  long  period.  That  it  is  beneficial  by  stimulating  the  flow  of 
pancreatic  secretion  and  by  allaying  spasms  is  probably  true,  but  that  any 
quantity  which  can  be  administered  in  safety  will  act  as  a  solvent  of  cho- 
lesterin  concretions  cannot  be  believed. 

If  solution  of  hepatic  calculi  is  possible  under  any  circumstances,  the 
most  rational  mode  of  effecting  it  would  seem  to  be  to  restore  that  con- 
dition of  the  bile  which  in  the  normal  state  maintains  cholesterin  in  the 
state  of  solution.  Cholesterin  is  precipitated  and  crystallizes  about  a 
nucleus  when  the  glycocholate  and  taurocholate  of  soda  are  deficient  in 
amount.  The  agents  most  effective  in  restoring  the  solvent  power  of  the 
bile  are  the  salts  of  soda,  of  which  the  sulphate  is  preferred  by  Harley. 
In  1873  the  cholate  of  soda  was  brought  forward  by  Schiff,  who  pre- 
scribed it  in  doses  of  50  centigrammes  (8  grains  nearly)  three  times  a 
day,  to  be  gradually  increased  until  digestive  or  circulatory  troubles 
arose.  This  remedy,  which  is  eminently  rational  from  the  point  of 
view  above  indicated,  has  apparently  been  of  decided  service  in  many 
published  cases  and  in  the  writer's  experience.  It  will  be  found,  how- 
ever, that  five  grains  three  times  a  day  is  as  large  a  quantity  as  can  be 
easily  borne. 

Another  soda  salt  which  in  my  own  hands  has  proved  in  a  high  degree 
effective  is  the  phosphate.  As  has  been  explained  when  referring  to  its 
use  in  cases  of  disorders  due  to  inspissated  bile,  it  has  a  distinct  cholagogue 
action,  but  the  chief  sources  of  its  utility  in  this  affection  are  its  chemical 
and  resolvent  powers.  The  usual  quantity  is  one  drachm  three  times  a 
day,  dissolved  in  sufficient  warm  water. 

Bile  itself,  in  the  form  of  inspissated  ox-gall,  was  formerly  much  used, 
a  scruple  to  a  drachm  being  given  three  times  a  day,  and  not  without 
good  results.  It  was  also  prescribed  with  chloride  of  ammonium.  For 
the  gastro-duodenal  catarrh  and  the  accompanying  catarrh  of  the  bile- 
ducts  this  combination  is  sometimes  useful. 

I  have  recently  proposed  a  new  expedient  for  effecting  the  solution  of 
hepatic  calculi.  This  method  consists  in  puncture  of  the  gall-bladder 
with  a  fine  exploring-trocar,  and  the  injection  through  the  canula,  after 
withdrawing  the  stylet,  of  a  suitable  solvent.  Durande's  remedy,  chlo- 
roform, and  other  solvents  can  be  introducd  in  this  way  without  injury 
to  the  parts.  I  have  punctured  the  gall-bladder,  removed  its  contents, 
and  explored  its  interior  without  damaging  the  organ  in  any  way  and 
without  leaving  after  traces.  The  measure  proposed  offers  no  special 
difficulties  in  its  execution. 

The  Paroxysms  of  Hepatic  Colic. — The  pain  of  hepatic  colic  being 

^  Traite  de  r  Affection  calculeusedu  Foie,  p.  287.         '  Gazette  diAS  H6pitxiux,  1856,  June  19. 
'  Bulletin  gin.  de  Therap.,  vol.  Ixi.  p.  49. 
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die  most  acute  suffering  known  to  man — in  its  severest  form  at  least— ^ 
the  most  powerful  anodynes  are  required.  The  measures  employed  for 
relief  of  pain  happen  to  be  the  most  efficient  for  promoting  the  expulsion 
of  the  calculus  and  for  limiting,  if  not  preventing,  the  subsequent  inflam- 
mation. As  soon  as  the  character  of  the  seizure  is  manifest  a  hypoderm- 
atic injection  of  morphine  and  atropine — J  to  J  grain  of  the  former  and 
^  oT  ^^  inr  gi'^i^  of  the  latter — should  be  given ;  ether  administered  by 
inhalation  if  necessary ;  and  by  the  stomach  chloroform,  chlorodyne,  or 
chloral.  As  the  stomach  is  usually  exceedingly  irritable,  the  subcuta- 
neous injection  of  remedies  is  a  precious  resource :  this  failing  or  contra- 
indicated,  relief  may  be  given  by  the  rectal  injection  of  laudanum  or 
chlorodyne.  jVs  relief  is  often  afforded  by  the  act  of  vomiting,  the 
attempts  to  empty  the  stomach  should  be  encouraged,  and  to  this  end 
large  di-aughts  of  warm  water  should  be  given.  Hot  fomentations  and 
mustard  plaster  should  be  applied  over  the  right  hypochondrium,  and  an 
entire  warm  bath  may  be  used  if  available. 

Great  relief  is  usually  afforded  by  the  action  of  purgatives.  The  irri- 
tability of  the  stomach  forbids  the  employment  of  drastic  purgatives,  yet 
podophyllin  resin  is  warmly  commended  by  Dobell.  It  must  be  given 
in  small  doses,  and  preferably  dissolved  in  spirit.  Calomel  in  one-grain 
doses,  every  four  hours  until  it  purges,  allays  nausea  and  lessens  the  after- 
uneasiness  in  the  right  hypochondrium,  but  mercurial  treatment  given 
with  a  view  to  a  supposed  cholagogue  effect  only  does  evil  by  prolonged 
administration,  especially  if  ptyalism  is  induced.  If  evidences  of  portal 
congeslii)!!  are  present,  such  remedies  as  euonymin,  iridin,  baptisin,  and 
others  of  the  cholagogue  group  give  good  results.  The  most  effective  of 
the  remedies  of  this  kind  is  ipecacuanha,  given  in  purgative  doses :  the 
emesis  induced  by  it  favors  the  extrusion  of  the  stone,  and  the  powerful 
cholagogue  effect  relieves  the  portal  congestion.  Twenty  grains  at  once, 
and  repeated  if  need  be  in  three  hours,  is  a  suitable  quantity. 

The  various  complications  which  may  occur,  and  the  results  which 
follow  the  migration  of  the  calculus,  require  treatment  adapted  to  the 
conditions  existing,  and  will  be  mentioned  in  the  sections  devoted  to  these 
topics. 


Occlusion  of  the  Biliary  Passages;  Stenosis  of  the  Ductus 
Communis  Oholedochus. 

Definition. — By  occlusion  of  the  biliary  passages  is  meant  an  obstruc- 
tion, internal  or  external,  of  the  hepatic,  cystic,  or  common  duct.  The 
causes  of  the  obstruction  are  various,  but  the  results  are  quite  uniform ; 
hence  the  term  includes  a  complexus  of  symptoms  of  a  very  distinctive 
type.  Occlusion  may  be  congenital  or  acquired :  it  is  the  latter  with 
which  we  have  especially  to  deal. 

Stenosis  signifies  a  narrowing  which  in  its  cxtremest  form  produces  a 
nearly  complete  obstruction ;  when  the  canal  is  entirely  closed  the  terra 
occlusion  is  applied.     Stenosis  also  may  be  congenital  or  acquired. 

Pathogeny. — The  conditions  producing  narrowing  of  a  hepatic  duct 
or  its  complete  obstruction  are  numerous,  and  some  of  them  complex  in 
their,  relations.     As  regards  the  ducts  themselves,  the  interference  may 
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be  entirely  within  the  canal,  or  it  may  affect  the  walls,  or  it  may  be 
wholly  extraneous;  as,  for  example,  when  a  cancer  of  the  pancreas 
encroaches  on  the  common  duct.  It  will  be  convenient  to  consider  the 
causes  of  stenosis  and  obstruction  from  these  points  of  view :  1,  inter- 
nal ;  2,  of  the  duct  walls ;  3,  extraneous. 

The  most  usual  situations  for  the  occurrence  of  those  changes  that  lead 
to  occlusion  by  inflammatory  adhesions  are  the  beginning  of  the  cystic 
duct,  obstruction  of  which  is  of  little  moment,  and  the  end  of  the  com- 
mon duct,  which  finally  proves  fatal. 

The  passage  of  a  large  polyangular  calculus  may  cause  such  irritation, 
abrasion  of  the  epithelium,  and  subsequent  inflammatory  exudation  as  to 
effect  a  direct  union  of  the  opposing  sides  of  the  canal.  This  takes  place 
at  the  beginning  of  the  cystic  duct  especially,  since,  owing  to  the  spasm 
of  the  gall-bladder  and  the  absence  of  muscular  fibres  in  the  walls  of  the 
duct,  the  stone  crushes  into,  without  passing  through,  the  canal.  The 
inflammatory  exudation  thus  excited  may  close  the  duct.  Not  unfre- 
quently  the  gall-bladder,  full  of  calculi,  is  thus, shut  off  from  the  liver 
permanently.  In  one  instance  the  writer  has  seen  a  calculus  wedged  into 
the  orifice  of  the  cystic  duct,  whilst  just  beyond  the  lunien  was  perma- 
nently obstructed  by  an  organized  exudation.  Permanent  closure  of  the 
cystic  duct  is  of  far  less  consequence  than  of  the  common  duct,  and  may, 
indeed,  be  a  conservative  condition,  as  in  the  case  above  mentioned,  where 
numerous  polyangular  calculi  may  have  migrated,  except  the  closure  of 
the  passage. 

The  most  usual  point  of  obstruction  in  the  course  of  the  common  duct 
is  the  intestinal  end,  but  various  processes  are  employed  to  effect  it.  The 
first  in  importance  is  catarrhal  inflammation.  This  seems  the  more  cred- 
ible when  it  is  remembered  that  to  a  simple  catarrh  of  the  mucous  mem- 
brane is  due  the  temporary  stoppage  of  the  duct,  producing  jaundice  in 
much  the  largest  proportion  of  cases.  When  the  epithelium  is  detached 
and  granulations  spring  up  from  the  basement  membrane,  adhesions  of 
the  surfaces  will  readily  take  place,  and  the  union  may  be  so  complete  as 
that  all  traces  of  the  duct  will  disappear.  It  is  probable  that  in  many,  if 
not  in  most,  of  these  cases  the  initial  condition  of  the  canal  is  that  of  simple 
catarrh,  the  more  positive  changes  in  the  mucous  membrane  arising  from 
peculiarities  in  the  tissues  of  the  individual  affected,  or  from  local  injury 
caused  by  the  passage  of  a  concretion  or  irritation  of  pathological  secre- 
tions of  the  duodenum. 

Stenosis,  and  finally  occlusion,  of  the  common  duct  may  arise  from  the 
cicatrization  of  an  ulcer.  Such  ulcers  may  occur  in  several  modes.  They 
may  result  from  catarrhal  inflammation  of  a  chronic  type,  much  new  con- 
nective-tissue material  forming,  and  in  the  process  of  cicatrization,  with 
the  contraction  belonging  to  it,  the  lumen  of  the  canal  is  so  far  filled  up 
that  the  passage  of  bile  is  effectually  prevented.  They  may  be  produced 
in  that  state  of  the  tissues  which  accompanies  certain  cachectic  and  pro- 
foundly adynamic  conditions,  as  in  severe  typhoid  fever.  Such  ulcers 
may  also  be  due  to  the  mechanical  injury  effected  by  the  migration  of  a 
gall-stone.  In  cicatrizing,  a  tight  stricture,  impermeable  to  the  passage 
of  bile,  may  result,  or  the  lumen  of  the  canal  be  entirely  obliterated.  In 
the  latter  case  the  duct  itself  may  disappear  and  leave  no  trace.  An  ulcer 
situated  at  the  duodenal  end  of  the  common  duct  and  extending  into  the 
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duodenum  may  also  in  the  process  of  healing  so  contract  as  to  render  the 
orifice  impermeable  to  bile.  The  same  effect  may  follow  the  cicatrization 
of  an  ulcer  of  the  duodenum  in  the  immediate  vicinity  of  the  orifice  of 
the  common  duct. 

Without  the  intervention  of  an  ulcer  as  a  means  of  explaining  closure 
of  the  common  duct,  this  accident  may  be  caused  by  a  catarrhal  inflam- 
mation which  effects  denudation  of  the  basement  membrane,  and  thence 
union  may  be  produced  by  the  mere  contact  of  the  freshly-granulating 
surfaces.  Congenital  occlusion  of  the  bile-ducts  or  obstruction  occurring 
in  a  few  days  after  birth,  it  is  probable,  is  effected  in  this  way,  but  no 
direct  evidence  of  the  process  has  thus  far  been  offered.  During  intra- 
uterine life,  as  at  any  period  in  after-life,  it  seems  necessary  to  the  pro- 
duction of  such  changes  that  a  peculiar  constitutional  state  must  exist ; 
otherwise,  such  a  result  might  happen  to  every  case  of  catarrhal  inflam- 
mation of  the  bile-ducts.  The  extent  of  the  changes  is  further  evidence 
in  the  same  direction ;  for  not  only  are  the  walls  of  the  duct  in  perma- 
nent apposition  and  adhesion,  but  the  duct  degenerates  into  a  mere  fibrous 
cord,  and  in  some  instances  is  nearly,  even  entirely,  obliterated.^ 

The  cystic  or  common  duct— the  latter  to  be  chiefly  considered — may 
be  occluded  by  the  retention  in  its  lumen  of  some  foreign  body.  The 
impaction  of  a  biliary  calculus  has  already  been  repeatedly  referred  to,  but 
there  are  some  additional  points  demanding  consideration.  The  larger 
concretions  may  be  stopped  in  the  neck  of  the  gall-bladder;  those  small 
enough  to  enter  the  canal  may  be  arrested  at  its  bend  behind  the  neck, 
and  the  very  entrance  of  the  cystic  duct  may  be  blocked,  as  in  a  case 
examined  by  the  writer. 

The  hepatic  duct  is  very  rarely  permanently  occluded.  As  the  calibre 
of  this  canal  continuously  enlarges  downward,  there  is  no  point  at  which 
a  stone  is  likely  to  be  arrested ;  nevertheless,  it  occasionally  happens  that 
such  an  obstruction  does  occur.  An  example  has  occurred  under  the 
observation  of  the  writer,  but  the  cause  was  a  gunshot  wound  of  the 
liver. 

The  most  usual,  and  for  very  obvious  reasons  the  most  important,  of 
the  sites  where  occlusion  occurs  is  the  common  duct  and  at  the  termina- 
tion of  the  duct  in  the  small  intestine,  the  intestinal  orifice.  Just  behind 
and  to  the  right  of  its  orifice  the  duct  is  dilated  into  a  fossa — the  diver- 
ticulum Vateri ;  and  here  concretions  of  a  size  to  pass  along  the  common 
duct  are  stopped.  It  is  not  essential  that  the  stone  fit  the  canal :  it  may 
do  so  and  prevent  any  bile  passing  into  the  duodenum  ;  it  may  be  a  poly- 
angular  body,  and,  though  wedged  in,  leave  spaces  through  which  more 
or  less  can  slowly  trickle.  The  symptoms  will  be  modified  accordingly. 
Again,  the  diverticulum  may  contain  numerous  concretions,  which  distend 
the  canal  greatly,  but  tli rough  the  interstices  of  which  some  bile  can  flow. 

Other  foreign  bodies  very  rarely  close  the  intestinal  end  of  the  ductus 
communis ;  thus,  for  example,  a  cherry-seed,  a  plum-seed,  a  mass  of  raisin- 
seeds,  may  slip  into  the  orifice  after  the  passage  of  a  gall-stone  has  stretched 
it  sufficiently.  A  much  more  common  cause  of  occlusion  is  an  intestinal 
parasite,  which  crawls  in  and  is  fastened.  The  common  round-worm  is 
the  most  frequent  offender,  and  much  less  often  liver-flukes  find  a  lodg- 
ment there. 

*  Ziemssen^s  Cydopcedia,  p.  689. 
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The  ductus  communis  choledochus  may  be  closed  by  agencies  acting 
from  without.  They  are  various,  but  the  most  common  are  the  carcino- 
mata.  Primary  cancer  of  the  gall-bladder  and  gall-ducts,  although  not 
of  frequent  occurrence,  is  by  no  means  rare.  It  develops  in  connection 
with  the  connective-tissue  new  formations  produced  by  the  inflammation 
following  the  migration  of  large  calculi.  A  very  instructive  example  has 
been  examined  by  the  writer.  The  patient,  a  woman  aged  forty-eight, 
had  had  numerous  paroxysms  of  hepatic  colic,  and  after  death,  which 
followed  a  protracted  stage  of  jaundice  by  obstruction,  a  large  ovoid 
calculus,  filling  the  gall-bladder,  was  found,  and  an  extensive  organized 
exudation  of  inflammatory  origin  was  the  seat  of  carcinomatous  disease 
involving  the  cystic  and  common  ducts  and  closing  the  lumen  of  both. 
Cancer  of  the  pylorus,  of  the  duodenum,  of  the  pancreas,  of  the  right 
kidney,  and  of  the  liver  itself,  not  unfrequently  by  exterior  pressure  per- 
manently occlude  the  common  duct.  To  this  category  of  obstructing 
oauses  must  be  added  enlarged  lymphatic  glands  of  the  transverse  fissure, 
large  fecal  accumulations,  tumors  of  the  ovaries  and  uterus,  aneurisms 
of  the  abdominal  aorta,  and  especially  aneurism  of  the  hepatic  artery, 
several  examples  of  which  have  been  reported,  and  one  has  occurred  in 
a  case  seen  by  the  writer. 

The  effects  of  obstruction  are  much  less  important  when  the  cystic  duct 
is  closed.  The  contents  of  the  gall-bladder  accumulate,  constituting  the 
condition  known  as  dropsy  of  the  gall-bladder.  A  catarrhal  state  of  the 
mucous  membrane  is  set  up ;  the  muco-pus  formed  mixes  with  the  bile, 
and  the  mixture  undergoes  fermentative  changes  which  further  alter  its 
character  and  impart  to  it  irritating  qualities,  in  consequence  of  which 
the  mucous  membrane  becomes  more  decidedly  inflamed,  and  a  still  more 
purulent  fluid  forms,  so  that  ultimately  the  contents  of  the  gall-bladder 
are  entirely  purulent,  and  that  organ  may  attain  to  enormous  size. 
Instead  of  a  catarrhal  inflammation  leading  to  suppuration,  the  mucous 
membrane  may  pour  out  serum  abundantly,  the  biliary  contents  and 
mucus  disappear  by  absorption,  and  finally  the  gall-bladder  will  be  mod- 
erately distended  by  a  serous-like  fluid.  No  further  disturbance  ensues, 
and  the  gall-bladder,  thus  shut  off  from  participation  in  the  hepatic  func- 
tions, ceases  to  give  trouble. 

The  results  are  far  different  when  the  obstruction  occurs  in  the  hepatic 
or  common  duct,  for  then  the  bile  can  no  longer  perform  its  double  func- 
tion of  secretion  and  excretion — of  contributing  materials  necessary  to 
digestion  and  assimilation,  and  excreting  substances  whose  removal  is 
necessary  to  health.  The  liver  continuing  to  functionate  after  closure  of 
the  duct  is  effected,  obviously  the  secretion  of  bile  continues  to  accumu- 
late, and  the  irritation  of  the  mucous  membrane  causes  a  catarrhal  state ; 
mucus  is  poured  out,  and  serum  escapes  from  the  distended  vessels.  If 
the  hepatic  duct  only  is  obstructed,  the  dilatation  will  not  involve  the 
cystic  duct  and  gall-bladder,  but  as  the  common  duct  at  its  termination 
is  occluded,  usually  the  whole  system  of  tubes  will  be  affected  by  the 
ensuing  changes.  The  alterations  already  described  as  occurring  in  the 
gall-bladder  take  place  in  all  the  hepatic  ducts.  The  bile-elements  are 
absorbed,  and  the  fluid  distending  the  whole  system  of  hepatic  tubes  be- 
*?omes  finally  a  semi-transparent  serum  or  a  very  thin  sero-mucus,  hav- 
ing in  bulk  a  pale  sea-green  color.     Although  an  intense  jaundice  coex- 
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ists  with  the  obstruction,  no  portion  of  the  bile  escapes  into  the  ducts. 
At  the  beginning  of  the  obstruction  more  or  less  bile  is  in  the  tubes,  and 
then  the  fluid  will  have  a  distinct  biliary  character;  but  as  it  accumulates,, 
first  the  bile-constituents  disappear,  then  the  mucus — which  at  the  outset 
was  formed  freely — is  absorbed,  and  at  last  only  a  colorless  serum  remains. 
This  fluid,  which  has  been  examined  chemically  by  Frerichs,  is  found  to 
be  slightly  alkaline,  to  have  only  2  per  cent,  of  solids,  and  to  present  no 
trace  of  any  biliary  constituent.  As  the  fluid  accumulates  the  gall-blad- 
der and  ducts  dilate,  sometimes  to  an  enormous  extent,  the  fluid  they  con- 
tain amounting  to  several  pints.  The  walls  of  the  ducts  grow  thinner 
and  may  finally  give  way  with  the  pressure  or  from  external  violence,  the 
fluid  exciting  an  intense  and  quickly-fatal  peritonitis.  Important  changes 
occur  in  the  structure  of  the  liver  also.  With  the  first  retention  of  bile 
the  liver  conspicuously  enlarges,  and  may  indeed  attain  to  twice  its  nor- 
mal size,  but  it  subsequently  contracts,  and  may  lessen  in  as  great  a  degree 
as  it  had  enlarged.  Changes  begin  in  the  glandular  structure  as  pressure 
is  brought  to  bear  on  the  cells  by  the  enlarging  ducts.  The  liver-cells 
become  anaemic  and  the  protoplasm  cloudy,  but  granular  and  fatty  degen- 
eration does  not  take  place.  Even  more  important  as  an  agency  affecting 
the  condition  of  the  hepatic  cells  is  the  hyperplasia  of  the  connective  tissue^ 
which  ensues  very  promptly  when  an  obstruction  to  the  flow  of  bile  arises 
from  any  cause,  as  has  been  shown  by  Legg^  and  Charcot.^  The  liver  on 
section  has  a  rather  dark  olive-green  color,  and  is  firmer  in  texture,  owing 
to  the  increased  development  of  the  connective  tissue ;  the  cells  are  bile- 
stained  and  contain  granules  of  coloring  matter  and  crystals  of  bilirubin, 
and  although  they  are  at  first  not  altered  in  outline,  subsequently  more 
or  less  atrophy  is  produced  by  the  contraction  of  the  newly-formed  con- 
nective tissue  and  the  pressure  made  by  the  dilated  hepatic  ducts. 

Symptoms. — The  symptoms  produced  by  occlusion  of  the  cystic  duct 
are  not  sufficiently  characteristic  to  be  diagnosticated  with  any  certainty. 
When  an  attack  of  hepatic  colic  has  slowly  subsided  without  jaundice,, 
and  an  elastic  tumor,  globular  or  pyriform  in  shape,  has  appeared  from 
under  the  inferior  margin  of  the  liver  in  the  position  of  the  gall-bladder, 
dropsy  of  that  organ  may  then  be  suspected.  As  paracentesis  of  the 
gall-bladder  may  be  performed  with  ease,  safety,  and  little  pain,  the  diag- 
nosis may  be  rendered  more  certain  by  the  use  of  the  exploring-trocar. 

Obstruction  of  the  hepatic  or  common  duct  is  accompanied  by  symp- 
toms of  a  very  pronounced  and  distinctly  diagnostic  character.  Without 
referring  now  to  the  antecedent  symptoms  or  to  those  belonging  to  the 
obstructing  cause,  the  complexus  of  disturbances  following  the  obstruc- 
tion is  the  subject  to  which  our  attention  must  be  directed.  The  great 
fact  dominating  all  other  considerations  is  the  stoppage  of  the  bile,  whether 
this  has  occurred  suddenly  or  slowly.  Jaundice  begins  in  a  few  hours 
after  the  canal  is  blocked.  At  first  there  is  yellowness  of  the  conjunctiva, 
then  diffused  jaundice,  deepening  into  the  intensest  color  in  two  or  three 
weeks,  or,  when  the  obstruction  is  sudden  and  complete,  in  a  few  hours. 
At  first  the  color  is  the  vivid  jaundice  tint,  a  citron  or  salmon  or  yellow- 
saffron  hue,  but  this  gradually  Idses  its  bright  appearance,  grows  darker^ 
and  passes  successively  into  a  brownish,  bronze-like,  and  ultimately  n 

'  On  the  Bile,  Jaundice,  and  Bilious  Dineanen,  p,  352  et  seq. 
*  Lefons  sw  les  Maladies  du  Foie,  etc.,  p.  205  el  seg. 
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dark  olive-green,  which  becomes  the  permanent  color.  Under  some 
moral  emotional  influences  there  may  be  a  sudden  change  to  a  brighter 
tint,  lasting  a  few  minutes,  but  otherwise  the  general  dark  olive-green 
hue  persists  throughout.  In  a  few  instances,  after  some  weeks  of  jaun- 
dice, the  abnormal  colomtion  entirely  disappears,  signifying  that  the  liver 
is  too  much  damaged  in  its  proper  glandular  structure  to  be  in  a  condition 
to  produce  bile.    Such  a  cessation  of  the  jaundice  is  therefore  of  evil  omen. 

Pruritus,  sometimes  of  a  very  intense  character,  accompanies  the  jaun- 
dice, in  most  cases  appears  with  it,  and  in  the  supposed  curable  cases  it 
has  persisted  after  the  cessation  of  the  discoloration.  The  irritation  may 
become  intolerable,  destroying  all  comfort,  rendering  sleep  impossible, 
and  so  aggravating  as  to  induce  a  highly  nervous,  hysterical  state.  The 
scratching  sets  up  an  inflammation  of  the  skin,  and  presently  a  trouble- 
some eczema  is  superadded.  In  some  of  the  cases  a  peculiar  eruption 
occurs  on  the  skin  and  mucous  membranes,  entitled  by  Wilson  ^  xanthe- 
lasma. It  has  been  carefully  studied  by  Wickham  Legg,^  who  has  ascer- 
tained the  character  of  the  changes  occurring  in  the  affected  tissues,  and 
also  by  Mr.  Hutchinson.^  As  a  rule,  this  eruption  appears  after  several 
months  of  jaundice,  and  manifests  itself  first  on  the  eyelids,  then  on  the 
palms  of  the  hands,  where  it  makes  the  most  characteristic  exhibit,  and 
after  a  time  on  the  lips  and  tongue.  It  occurs  in  irregular  plaques  of  a 
yellowish  tint  slightly  elevated  above  the  general  surface,  and  rarely 
assumes  a  tubercular  form.  As  was  shown  by  Hilton  Fagge,  xanthe- 
lasma occurs  more  especially  in  the  milder  cases  of  catarrhal  icterus  that 
had  been  protracted  in  duration,  but  it  is  also  occasionally  seen  in  the 
jaundice  of  obstruction. 

According  to  the  stage  of  the  disease  during  which  the  examination  is 
made  the  liver  will  be  enlarged  or  contracted ;  more  or  less  tenderness 
may  be  developed  by  pressure  in  the  area  occupied  by  the  ducts,  and  a 
tumor  in  a  position  to  effect  compression  may  possibly  be  detected.  The 
area  of  hepatic  dulness  will  be  increased  in  the  beginning  of  all  the  cases 
in  which  the  obstruction  is  complete,  but  will  remain  normal  so  long  as 
the  flow  of  bile  persists  despite  the  obstruction.  When  enlarged,  the 
liver  can  be  felt  projecting  below  the  inferior  margin  of  the  ribs,  and 
with  it,  in  most  cases,  the  elastic  globular  body,  the  gall-bladder.  The 
state  of  the  hepatic  secretion,  and  in  consequence  the  duration  of  the 
obstruction,  may  be  ascertained  by  puncture  of  the  gall-bladder  and  with- 
drawal of  some  of  its  contents  for  examination.  The  presence  of  unal- 
tered bile  will  indicate  recent  obstruction ;  of  serum,  will  prove  long- 
standing interruption  of  bile-production.  The  presence  of  concretions 
in  the  gall-bladder  will  indicate  the  character  of  tlie  obstructing  cause, 
and  an  increased  amount  of  bile  of  a  normal  or  nearly  normal  kind  will 
be  conclusive  evidence  that  the  obstruction  is  in  the  course  of  the  com- 
mon duct.  In  a  fatal  case  of  permanent  occlusion  examined  by  myself 
the  cystic  duct  was  closed  by  inflammatory  adhesions  and  the  common 
duct  was  stopped  up  by  a  calculus. 

The  enlarged  area  of  hepatic  dulness  will,  in  a  protracted  case,  not  con- 
tinue.    The  proper  secreting  structure,  the  hepatic  cells,  undergo  atrophy, 

*  Diseases  of  the  Skin,  6th  ed.,  Lond.,  p.  773. 

'  On  the  Bile,  Jaundice,  and  Bilious  IHseases,  p,  317  et  seg. 

'  Medico- Chirurgical  Transactions,  vol.  liv.  p.  ]7], 
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and  the  increased  connective  tissue — to  the  development  of  which  enlarge- 
ment of  the  organ  is  mainly  due — contracts.  The  ultimate  result  is  that 
the  liver  becomes  sclerosed,  and  is  distinctly  smaller,  the  area  of  hepatic 
dulness  diminishing  to  a  greater  relative  extent  than  the  area  of  dulness  due 
to  hypertrophic  enlargement.  The  contraction  of  the  liver  goes  on  at  the 
rate  that  several  months  are  required  to  make  the  result  evident  on  per- 
cussion and  palpation.  Not  unfrequently,  the  contraction  is  too  slight  to 
affect  the  percussion  note  of  the  right  hypochondrium,  and  then,  to 
realize  the  condition  of  the  organ,  the  history  and  rational  signs  must  be 
closely  studied. 

Whilst  the  liver  thus  varies  in  size,  the  gall-bladder  remains  enlarged 
and  projects  from  the  under  surface  of  the  organ,  elastic,  globular,  and 
distinctive.  The  shrinking  of  the  liver  from  around  it  makes  the 
impression  of  growing  size ;  it  may  be  increasing,  indeed,  but  more  fre- 
quently the  enlargement  is  merely  apparent. 

Whether  the  liver  be  enlarging  or  diminishing  in  size,  its  functions  are 
impaired,  or  indeed  entirely  suspended.  As  the  digestive  canal  receives 
the  bile  immediately  on  its  production,  it  will  be  best  to  begin  with  the 
gastro-intestinal  disorders  winch  accompany  occlusion  of  the  bile-ducts. 
The  appetite  is  either  wanting  entirely  and  food  is  loathed,  or  an  excessive 
or  canine  appetite  is  experienced.  The  latter  belongs  rather  to  an  early 
stage  of  the  disorder,  and  comes  on  after  the  fii*st  disturbance  of  the 
stomach  belonging  to  the  immediate  effects  of  the  occlusion.  The  former 
is  the  result  of  long-standing  interference  with  the  primary  assimilation. 
The  tongue  is  coated  with  a  thick  yellowish  fur,  which,  drying,  is  detached 
jji  flakes,  leaving  the  mucous  membrane  beneath  red,  raw,  fissured,  and 
easily  bleeding.  The  taste  is  bitter,  and  the  mouth  has  a  pasty,  greasy, 
and  unclean  feeling.  There  is  much  thirst,  and  as  a  rule  the  patient 
experiences  a  keen  desire  for  acid  drinks  and  for  fresh  fruits.  The 
stomach  is  rather  intolerant  of  food,  and  nausea  comes  on  as  soon  as  it 
enters  the  stomach.  The  mucus  and  stomach-juice  accumulating  over 
night,  in  the  morning  there  is  much  retching  and  nausea  until  the  acid 
and  rather  foul  contents  of  the  organ  come  up.  When  food  is  retained 
it  causes  much  distress,  gases  of  decomposition  accumulate,  distending  the 
stomach  and  giving  prominence  to  the  epigastrium,  and  eructations  of 
offensive  gas,  with  some  acid  liquid,  occur  from  time  to  time.  Similarly, 
in  the  intestines  the  foods  undergo  decomposition  instead  of  normal  diges- 
tion ;  gases  of  putrefaction  are  evolved,  the  abdomen  generally  is  swollen, 
and  flatulent  colic  results.  Very  irritating  fat  acids  are  liberated  by  the 
decomposition  of  the  fatty  constituents  of  the  food,  which,  with  the  acid 
products  of  the  fermentation  occurring  in  the  starch  and  sugar  of  the 
diet,  cause  a  sensation  of  heat  and  distress  through  the  abdomen.  Usually, 
the  bowels  are  torpid,  but  in  some  cases  the  stools  are  relaxed,  having  the 
consistence  and  presenting  somewhat  the  appearance  of  oatmeal  porridge. 
They  may  be  firm,  moulded,  even  hard.  The  gas  discharged  and  the 
stools  are  offensive,  with  a  carrion-like  odor.  Sometimes  decomposing 
articles  of  food  can  be  detected  in  the  stools  by  very  ciisual  inspection — 
always,  indeed,  when  the  examination  is  intimate.  An  excess  of  fat  is 
also  a  characteristic  of  the  condition  induced  by  occlusion  of  the  ducts, 
especially  when  the  pancreatic  duct  is  closed,  as  does  happen  in  cancel 
of  the  head  of  the  pancreas. 
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A  significant  change  in  the  color  of  the  stools  takes  place.  They  lose 
their  normal  brownish-red  tint  and  become  yellowish  or  clay-colored  or 
white,  pasty,  or  grayish.  Sometimes  the  stools  are  very  dark,  tar-like  in 
color  and  consistence,  or  more  thin  like  prune-juice,  or  in  black  scybalae. 
The  most  usual  appearance  of  the  stools  in  occlusion  is  grayish,  mush-like, 
and  coarsely  granular.  The  very  dark  hue  assumed  at  times  or  in  some 
cases  signifies  the  presence  of  blood.  A  dark  tint  of  the  evacuations  may 
be  caused  by  articles  of  food,  as  a  greenish  hue  may  be  due  to  the  use  of 
spinach ;  a  clay-colored  tint  to  the  almost  exclusive  use  of  milk ;  a  gray- 
ish tint  to  the  action  of  bismuth ;  a  bilious  appearance  to  the  action  of 
rhubarb ;  and  many  others.  When  the  occlusion  is  partial,  although  it 
be  permanent,  sufficient  bile  may  descend  into  the  duodenum  to  color  the 
stools  to  the  normal  tint,  and  yet  all  the  other  signs  of  obstruction  be 
present. 

The  bile-pigment,  not  having  an  outlet  by  the  natural  route,  by  the 
intestine,  passes  into  the  blood  ;  all  the  tissues  of  the  body  and  the  various 
secretions  and  excretions,  notably  the  urine,  are  stained  by  it,  constituting 
the  appearance  known  as  jaundice  or  icterus.  This  malady  has  been 
described  (see  ant^),  but  it  is  necessary  now  to  give  a  more  specialized 
account  of  those  conditions  due  more  especially  to  the  prolonged  obstruc- 
tion of  the  biliary  flow.  These  are  a  morbid  state  of  the  blood ;  changes 
in  the  kidneys  and  in  the  composition  of  the  urine ;  a  peculiar  form  of 
'  fever  known  as  hepatic  intermittent  fever ;  and  a  group  of  nervous  symp- 
toms to  which  has  been  applied  the  term  cholsemia. 

It  has  already  been  shown  that  but  little  pressure  is  required  to  divert 
the  flow  of  bile  from  the  ducts  backward  into  the  blood.  Changes  con- 
sequently ensue  in  the  constitution  of  the  blood  and  in  the  action  of  the 
heart  and  of  the  vessels.  The  bile  acids  lower  the  heart's  movements 
and  lessen  the  arterial  tension  ;  hence  the  pulse  is  slower,  softer,  and  feebler 
than  the  normal.  Should  fever  arise,  this  depressing  action  of  the  bile  acids 
is  maintained ;  and  hence,  although  the  temperature  becomes  elevated,  the 
pulse-rate  does  not  increase  correspondingly.  There  are  exceptions  to  this, 
however,  in  so  far  that  the  heart  and  arteries  are  in  some  instances  little 
affected,  but  it  is  probable  under  these  circumstances  that  there  are  con- 
ditions present  which  induce  decomposition  of  the  bile  acids. 

The  most  important  result  of  the  action  of  the  bile  on  the  constitution 
of  the  blood  is  the  hemorrhagic  diathesis.  Soon  after  the  occlusion  occurs 
in  very  young  subjects — at  a  later  period  in  adults — the  occlusion  having 
existed  for  many  months,  in  some  cases  only  near  the  end,  the  disposition 
to  hemorrhagic  extravasations  and  to  hemorrhages  manifests  itself.  From 
the  surface  of  the  mucous  membranes,  under  the  serous,  in  the  substance 
of  muscles,  the  hemorrhages  occur.  Epistaxis,  or  nasal  hemorrhage,  is 
usually  the  first  to  a])pear,  and  may  be  the  most  difficult  to  arrest.  The 
gums  transude  blood,  and  wherever  pressure  is  brought  to  bear  on  the 
integument  ecchymoses  follow.  The  conjunctiva  may  be  disfigured  and 
the  eyelids  swollen  and  blackened  by  extravasations,  and  the  skin  of  the 
cheeks  and  nose  marked  by  stigmata.  Hsematemesis  sometimes  occurs, 
but  the  extravasations  into  the  intestinal  canal  more  frequently — indeed, 
very  constantly — take  place  in  a  gradual  manner,  and  impart  to  the  stools 
XI  dark,  almost  black,  tar-like  appearance.  In  the  same  way  the  urine 
may  contain  fluid  blood  and  coagula,  or  it  may  have  a  merely  smoky 
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appearance  from  intimate  admixture  with  the  blood  at  the  moment  of 
secretion. 

Both  the  bile-pigment  and  bile  acids  exert  an  injurious  action  on  the 
kidneys.  In  cases  of  prolonged  obstruction  not  only  are  the  tissues  of 
the  organ  stained  by  pigment  in  common  with  the  tissues  of  the  body, 
but  the  epithelium  of  the  tubules,  of  the  straight  and  convoluted  tubes, 
are,  according  to  Moebius/  infiltrated  with  pigment.  In  consequence  of 
the  size  and  number  of  the  masses  of  pigment,'  the  tubes  may  become 
obstructed  and  the  secretion  of  urine  much  diminished.  Other  changes 
occur,  due  chiefly  to  the  action  of  the  bile  acids,  according  to  the  same 
authority.  These  alterations  consist  in  parenchymatous  degeneration. 
The  urine  contains  traces  of  albumen  in  most  cases,  and,  according  to 
JSTothnagel,^  always  casts  of  the  hyaline  and  granular  varieties  stained  with 
pigment.  As  the  alterations  in  the  structure  of  the  kidneys  progress, 
fatty  epithelium  is  cast  off,  and  thus  the  tubules  come  finally  to  be  much 
obstructed  and  the  function  of  the  organ  seriously  impaired.  To  cholsemia 
then  are  superadded  the  peculiar  disturbances  belonging  to  retention  of 
the  urinary  constituents. 

One  of  the  most  interesting  complications  which  arises  during  the 
existence  of  obstruction  of  the  bile-ducts  is  the  form  of  fever  entitled  by 
Charcot^  intermittent  hepatic  fever.  Although  its  character  was  first 
indicated  by  Monneret,*  we  owe  the  present  conception  of  its  nature  and 
its  more  accurate  clinical  history  to  Charcot.  It  does  not  occur  in  all  t 
cases.  As  has  already  been  pointed  out,  the  psssage  of  a  gall-stone  may 
develop  a  latent  malarial  infection  or  a  febrile  movement  comparable  to 
that  caused  by  the  passage  of  a  catheter,  and  known  as  urethral  fever. 
Charcot  supposes  that  true  intermittent  hepatic  fever  is  septicaemic  in 
character,  and  can  therefore  arise  only  in  those  cases  accompanied  by  an 
angiocholitis  of  the  suppurative  variety — such,  for  example,  as  that  which 
follows  the  passage  of  calculi.  Illustrative  cases  of  this  fever,  one  of  them 
confirmed  by  an  autopsy,  have  been  recently  reported  by  E.  Wagner,* 
who  is  rather  inclined  to  accept  Charcot's  view  of  the  pathogeny.  A 
remarkable  case  has  been  published  by  Regnard,^  in  which  the  angiocho- 
litis was  induced  by  the  extension  of  echinococcus  cysts  into  the  common 
duct.  Whilst  there  are  some  objections  to  Charcot's  theory,  on  the  whole 
it  is  probably  true  that  this  intermittent  hepatic  fever  is  produced  by  the 
absorption  from  the  inflamed  surface  of  the  ducts  of  a  noxious  material 
there  produced.  It  may  be  likened  to  the  fever  which  can  be  caused  by 
the  injection  of  putrid  pus  into  the  veins  of  animals. 

Intermittent  hepatic  fever,  as  its  name  implies,  is  a  paroxysmal  fever, 
havincr  astrikino;  resemblance  to  malarial  fever,  but  differs  from  it  in  less 
regularity  of  recurrence,  in  the  fact  that  urea  is  below  the  normal  amount 
instead  of  increased,  and  in  the  effect  of  quinine,  which  in  the  case  of  mala- 
rial fever  is  curative,  but  not  curative  in  hepatic  fever.  The  paroxysms 
are  sometimes  quotidian,  rarely  doul)le  quotidian,  tertian,  quartan,  and 
even  longer,  and  in  the  same  case  all  of  these  varieties  may  occur ;  on 

^  Archiv  der  HeUkunde,  vol.  xviii.  p.  83. 

'  DetUncfwg  Archiv  fur  kiln.  Med.,  vol.  xii.  p.  326;  also,  Harley,  op.  cit.,  p.  503. 

'  Lefom  sur  les  Maladlen  du  F(n\e,  etc.,  p.  178  ei  aeq. 

*  Cyr,  Traite  de  r  Affectum  calculeime  du,  Foie,  p.  193. 

'  Deuliches  Archiv  fur  klin.  Medicin,  vol  xxxiv.  p.  529. 

•  Gmette  med.  de  Paris,  No.  49,  1873,  quoted  by  Wagner,  supra. 
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the  other  haud,  there  may  be  entire  regularity  of  the  seizures.  The 
severity  of  the  chill,  the  maximum  temperature,  and  the  amount  of 
sweating  vary  within  considerable  limits ;  there  may  be  merely  a  slight 
sense  of  chilliness  or  a  severe  rigor;  the  temperature  may  rise  to  101°  or 
to  104°  F.,  and  there  may  be  a  gentle  moisture  or  a  profuse  sweat.  There 
does  not  seem  to  be  any  relation  between  the  extent  and  severity  of  the 
local  mischief  and  the  systemic  condition. 

The  period  of  onset  of  intermittent  hepatic  fever,  and  its  duration  and 
mode  of  termination,  are  by  no  means  readily  determined.  Cyr  fixes  on 
the  paroxysms  of  colic  as  the  beginning,  but  he  obviously  confounds  the 
chill  and  fever  caused  by  the  passage  of  a  calculus  with  the  true  inter- 
mittent hepatic  fever.  In  a  carefully-observed  case,  the  facts  confirmed 
by  an  autopsy,  E.  Wagner  ^  gives  the  clinical  history  of  a  typical  example 
of  this  malady  :  Grall-stones  were  found  in  the  duodenum,  in  the  common 
and  cystic  ducts,  but  the  most  important  one  was  a  polyangular  stone 
obstructing  the  hepatic  duct.  There  was  an  ulcer  with  thickened  margin 
at  the  entrance  to  the  gall-bladder,  and  the  mucous  membrane  of  the 
common  duct  near  the  intestinal  orifice  had  a  smooth,  cicatricial  aspect  of 
recent  origin,  indicating  inflammatory  ulceration.  The  conditions  favor- 
able to  the  production  of  a  morbid  material  of  a  kind  to  induce  septi- 
csemic  fever  were  therefore  present.  The  onset  of  fever  occurred  ten 
days  after  the  last  seizure,  time  being  thus  afforded  for  the  local  changes 
necessary.  The  duration  of  the  fever  in  this  case  was  five  months,  but 
the  existence  of  pulmonary  phthisis  with  cavities  will  explain  this  appar- 
ently protracted  hepatic  intermittent  fever.  The  duration  of  the  disease 
in  its  usual  form  is  uncertain,  and  ranges  between  a  week  and  two  months,, 
or  even  three  months,  according  to  Charcot.^ 

Suspension  of  work  by  the  liver  necessarily  involves  retention  in  the 
blood  of  various  excrementitious  matters.  The  attempt  of  Flint ^  to 
establish  the  doctrine  of  cholesteraemia  has  not  been  supported  by  the 
evidence  of  contemporary  or  subsequent  physiologists.  This  theory 
denies  to  the  other  constituents  of  the  bile  any  morbific  action,  and 
concentrates  those  disturbances  known  as  cholaemia  on.  the  effects  of 
cholesterin.  As  uraemia  signifies  not  merely  the  presence  of  urea  in  the 
blood,  but  of  all  of  the  toxic  substances  excreted  by  the  kidneys,  so  the 
word  cholsemia  comprehends  all  the  constituents  of  bile  having  power  to 
derange  the  organism  by  their  presence  in  the  blood. 

By  cholsemia  is  meant  those  disturbances,  chiefly  nervous,  which  are 
due  to  the  presence  of  biliary  excrementitious  matters  in  the  blood,  and 
not  less  to  the  effect  on  nutrition  of  the  absence  of  bile  from  the  process 
of  digestion  in  the  intestine.  As  the  atrophic  changes  proceed  in  the 
liver,  the  quantity  of  urea  and  uric  acid  in  the  urine  diminishes,  and 
presently  leucin  and  tyrosin  appear.  Amongst  the  means  of  differential 
diagnosis  of  hepatic  intermittent  fever  from  malarial  fever  Charcot  men- 
tions the  quantity  of  urea  present — in  the  former  greatly  lessened,  in  the 
latter  much  increased.  There  is,  however,  a  source  of  fallacy  here  not 
mentioned  by  Charcot :  that  is,  the  variations  in  the  amount  of  urea  due 
to  destruction  of  the  hepatic  secreting  structure.    It  follows  that  as  changes 

^  Deutschefi  Archiv  fur  kllnische  Medicin,  Band  xxxiv.  p.  531,  1884. 

'  Lemons  sur  les  Maladies  du  Foie,  p.  1 80. 

'  The  American  Journal  of  the  Medical  Sciences,  1862,  p,  349  et  seq. 
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occur  in  the  kidneys,  to  the  condition  of  cholsemia  is  superadded  the 
derangements  belonging  to  uraemia. 

When  the  occlusion  has  existed  for  some  time — a  variable  period,  partly 
due  to  peculiarities  of  individual  structure — there  come  on  certain  charac- 
teristic symptoms  of  nervous  origin :  headache,  hebetude  of  mind,  dull 
hearing,  obscure  or  hazy  vision,  xanthopsia;  somnolence  and  greatly 
increasing  stupor,  leading  into  coma ;  rambling  and  incoherence  of  mind, 
passing  into  delirium ;  muscular  twitching,  subsultus ;  muscular  weak- 
ness, deepening  into  paralysis;  and  finally,  it  may  be,  general  convulsions. 
As  these  derangements  of  the  nervous  system  develop,  a  light  febrile 
movement  supervenes,  so  that  the  whole  complexus  has  the  typhoid  type, 
or,  as  it  can  be  more  definitely  expressed,  the  patient  thus  affected  lapses 
into  the  typhoid  state. 

Course,  Duration,  and  Termination. — Occlusion  of  the  gall-ducts 
is  an  essentially  chronic  malady  in  the  greatest  number  of  cases.  As  a 
rule,  the  causes  of  obstruction  operate  slowly,  but  to  this  rule  there  are 
exceptions.  Permanent  occlusion  may  take  place  suddenly,  as  when  a 
gall-stone  is  impacted  immovably  in  the  common  duct,  or  when  a  round- 
worm makes  its  way  into  the  duct  and  is  firmly  fixed  there,  incapable  of 
further  movement. 

When  occlusion  is  once  effected  the  gradual  changes  occurring  in  the 
liver  lead  to  slow  decline  of  the  nutrition ;  the  bile-elements  circulating 
in  the  blood  poison  it  and  set  up  alterations  in  the  structure  of  the  kid- 
ney, and  ultimately,  the  brain  becoming  affected,  the  end  is  reached  by 
convulsions  and  coma.  Although  permanent  occlusion,  if  unrelieved, 
terminates  in  death,  a  small  proportion  of  cases  get  well,  either  in  conse- 
quence of  giving  way  of  the  obstructing  cause  or  from  the  opening  of  a 
new  route  to  the  intestine.  Thus,  a  calculus  lodged  in  the  fossa  of  Vater 
may  suffer  such  injury  to  its  outer  shell  as  to  yield  to  the  action  of  solv- 
ents, or,  suppuration  occurring  around  it,  the  stone  may  be  loosened  and 
forced  onward,  or  ulceration  may  open  a  channel  into  the  bowel.  An 
incurable  malady  causing  the  occlusion,  the  termination  in  death  is  only 
a  question  of  time.  The  duration  of  any  case  must  be  indefinite.  There 
are  several  factors,  however,  whose  value  can  be  approximately  estimated. 
When  the  obstructing  cause  is  merely  local — as,  for  example,  a  gall-stone 
or  the  cicatrix  of  a  simple  ulcer — the  duration  of  the  case  is  determined 
by  the  mere  effect  of  the  suspension  of  the  hepatic  functions.  As  the 
eliminating  action  of  the  liver  and  the  part  played  by  the  bile  in  the 
intestinal  digestion  are  necessary  to  life,  it  follows  that  the  complete  ces- 
sation of  these  functions  must  lead  to  death.  The  rate  at  which  decline 
takes  place  under  these  circumstances  varies  somewhat  in  different  sub- 
jects. Probably  two  years  may  be  regarded  as  the  maximum,  and  three 
months  the  minimum,  period  at  which  death  ensues  when  no  other  patho- 
genetic factor  intervenes. 

Diagnosis. — To  determine  the  fact  of  occlusion  is  by  no  means  diffi- 
cult :  the  |>ersistent  jaundice,  the  absence  of  bile  in  the  stools,  and  the 
appearance  of  the  bile-elements  in  the  urine  are  sufficient.  It  is  far  dif- 
ferent when  the  cause  of  the  occlusion  is  to  be  ascertained. 

The  ease  and  safety  with  which  the  exploring-trocar  can  be  used  in 
cases  of  supposed  obstruction  of  the  cystic  duct  enable  the  physician  to 
decide  with  confidence  points  which  before  could  only  be  matters  of  ni^Te 
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conjecture.  The  writer  of  these  lines  was  the  first  to  puncture  the  gall- 
bladder and  to  explore,  by  means  of  a  flexible  probe  passed  through  the 
canula,  the  course  of  the  duct.^  It  is  possible  in  this  way  to  ascertain  the 
existence  of  gall-stones  in  the  gall-bladder,  to  find  an  obstruction  at  the 
entrance  of  the  cystic  duct,  to  demonstrate  the  presence  of  echinococci 
cysts,  and  to  remove  for  microscopical  examination  pathological  fluids 
of  various  kinds.  More  recently,  Whittaker  and  RansohofP^  of  Cincin- 
nati have  attempted  the  detection  of  a  gall-stone  impacted  at  any  point 
by  the  introduction  of  an  exploriug-needle ;  and  this  practice  has  been 
imitated  by  Harley^  of  London,  but  without  any  reference  to  the  pioneer 
and  prior  investigation  of  his  American  colleagues.  The  case  of  Whit- 
taker and  RansohofP  survived  the  exploratory  puncture,  but  Harley's 
case  proved  fatal  from  traumatic  peritonitis.  Notwithstanding  this  un- 
toward result,  Harley  persists  in  the  advocacy  of  this  method.  It  must 
appear  to  any  one  familiar  with  the  intricate  arrangement  of  the  parts 
composing  the  anatomy  of  this  region  a  most  hazardous  proceeding,  and 
hardly  to  be  justified  in  view  of  the  superior  safety  and  certainty  of  my 
method.  To  explore  the  interior  of  the  gall-bladder  an  aspirator-trocar 
is  introduced ;  any  fluid  intended  for  microscopical  examination  is  then 
withdrawn,  and  through  the  canula  a  flexible  whalebone  bougie  is  passed. 

When  icterus  comes  on  in  a  few  days  after  birth  and  persists  until  death 
ensues  by  convulsions  and  coma,  there  can  be  no  doubt  regarding  congen- 
ital absence  or  impermeability  of  the  common  duct.  Permanent  retention- 
jaundice,  accompanied  by  the  characteristic  symptoms  of  that  condition 
immediately  succeeding  an  attack  of  hepatic  colic,  is  probably  due  to 
impaction  by  a  calculus.  When,  at  or  after  middle  life,  in  a  patient  with 
a  history  of  former  attacks  due  to  gall-stones,  there  begins  a  fixed  pain  in 
the  right  hypochondrium,  and  subsequently  retention-jaundice,  the  exist- 
ence of  a  malignant  growth  in  connection  with  the  cicatricial  tissue  and 
ancient  organized  exudation  should  be  suspected ;  and  this  suspicion  will 
be  confirmed  if  subsequently  a  tumor  can  be  felt.  If  with  a  localized 
pain  slowly-developing  jaundice,  intestinal  indigestion,  fats  and  oils 
appearing  unchanged  in  the  stools,  and  a  condition  of  prostration  more 
than  is  properly  referable  to  the  derangement  of  the  hepatic  functions, 
come  on  in  a  man  or  woman  after  thirty-five,  cancer  of  the  head  of  the 
pancreas  should  be  suspected ;  and  this  suspicion  will  be  confirmed  if  a 
tumor  can  be  detected  in  that  situation.  It  should  not  be  forgotten, 
however,  that  in  emaciated  subjects  the  head  of  the  pancreas  may  be  so 
prominent  as  to  be  mistaken  for  a  scirrhous  growth. 

A  pulsating  tumor  of  the  right  hypochondrium,  accompanied  by  jaun- 
dice, may  be  an  aneurism  of  the  hepatic  artery.  Pulsation  may  be  com- 
municated to  a  bunch  of  enlarged  portal  lymphatic  glands,  which  will 
compress  the  common  duct,  but  in  this  case,  as  the  increase  in  the  size 
of  the  glands  is  due  to  caseous,  amyloid,  or  cancerous  deposits,  there  will 
be  found  a  source  whence  these  morbid  products  are  derived,  and  will 
explain  the  nature  of  a  tumor  thus  constituted. 

The  differentiation  of  hypertrophic  cirrhosis  from  occlusion  of  a 
slowly-forming   character   is   by   no   means    easy.      In   both    jaundice 

1  The  Cincinnati  Lancet  and  Clinic  for  1878-79;  also,  W.  W.  Keen,  M.  D.,  "On  Chole- 
cystotomy,"  The  Medical  News,  Sept.,  1884. 

*  Lancet  and  Clinic,  1884.  ^Lancet  (London),  July,  1884. 
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gradually  appears;  in  both  the  liver  is  enlarged,  but  in  liypertrophic 
cirrhosis  much  more  than  in  occlusion ;  and  in  the  latter  the  gall-bladder 
is  full — may  indeed  be  distejided — whilst  in  the  former  it  is  empty  or 
contains  but  little  bile.  The  history  of  the  case  may  indicate  the  nature 
of  the  symptoms.  Previous  attacks  of  hepatic  colic,  and  the  symptoms 
of  occlusion  supervening  on  the  last,  are  highly  significant  of  calculous 
occlusion. 

Treatment. — To  ascertain  the  nature  of  the  occlusion  is  a  necessary 
preliminary  to  any  exact  treatment.  In  many  cases  this  must  remain 
a  mere  conjecture,  when,  of  course,  the  treatment  is  only  symptomatic. 
When  it  is  probable  or  certain  that  the  duct  is  obstructed  by  a  calculus, 
two  methods  may  be  resorted  to  for  its  removal :  one  method  is  to  break 
up  the  calculus  by  mechanical  means ;  the  other  is  to  efiPect  its  solution  by 
chemical  agents. 

Fracture  of  an  impacted  calculus  is  not  a  merely  fanciful  expedient. 
If  the  site  of  the  obstruction  is  ascertained,  an  attempt  may  be  made  tc 
penetrate  the  calculus  by  an  aspirator-needle  passed  through  the  abdom- 
inal walls,  according  to  the  method  of  Whittaker  and  Ransohoif.  The 
dangers  attendant  on  this  mere  puncture  are  great,  and  a  fatal  result  has 
occurred  in  one  of  the  very  few  cases  in  which  it  has  been  done.  Less 
severe  and  dangerous  methods  for  attempting  the  disintegration  of  a  cal- 
culus should  be  first  tried,  as  follows:  Make  firm  friction  with  the  fingers 
along  the  inferior  margin  of  the  ribs  and  toward  the  epigastriuui  and 
umbilicus,  whilst  the  opposite  side  posteriorly  is  supported  by  the  hand 
spread  out  and  applied  firmly.  A  strong  faradic  current  sent  through 
the  region  of  the  gall-bladder  and  ducts  has  in  several  instances  seemed 
to  do  good — indeed,  to  remove  obstructions.  A  calculus  impacted  may 
be  dislodged  either  by  the  fracture  of  its  surfaces  or  by  the  strong  mus- 
cular contractions  of  the  abdominal  walls  and  of  the  muscular  layer  of 
the  duct.  Most  calculi  are  easily  broken,  and  when  the  smallest  breach 
is  made  in  the  external  crust  disintegration  follows ;  and  some  calculi  are 
so  friable  as  to  yield  to  slight  pressure.  Furthermore,  the  slightest  solu- 
tion in  the  continuity  of  the  rind  disposes  the  whole  mass  to  dissolve  in 
suitable  menstrua.  Mechanical  rupture  is  so  important  a  step  in  the  pro- 
cess of  disintegration  of  an  impacted  calculus  that  so  serious  a  operation 
as  sectiim  of  the  abdomen  as  a  preliminary  to  it  should  be  considered. 
The  cavity  exposed,  the  obstructed  duct  is  found,  and  its  retained  calculus 
is  mashed  without  section  of  the  duct.  I  find  one  instance  ^  in  which  this 
was  done  as  a  subordinate  part  of  a  cholecystotomy,  and  the  breaking  up 
of  the  stone  proved  to  be  easy  of  accomplishment.  It  is  also  the  method 
of  Tait,  who  proposes  to  mash  the  calculus  by  means  of  suitable  forceps 
fitted  with  padded  blades. 

I  have  suggested  a  means  of  effecting  solution  of  an  impacted  calculus 
which  seems,  on  further  reflection,  well  worthy  of  consideration.  The 
proposal  is  to  inject,  through  a  canula  introduced  into  the  gall-bladder, 
one  of  the  solvents  of  the  cholesterin  calculus  before  mentioned.  I  have 
already  used  the  canula  as  a  duct  for  the  passage  of  an  exploring-sound, 
and  have  by  means  of  it  explored  the  interior  of  the  gall-bladder.  It  is 
quite  as  feasible  to  inject  through  the  canula  a  solvent,  successive  charges 
of  which  can  be  thrown  in  and  withdrawn  by  the  aspirator. 

*  Harley's  case,  op.  dt. 
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That  the  usual  solvents  introduced  by  the  stomach  can  effect  the  solu- 
tion of  impacted  calculi  has  been  declared  impossible  by  Trousseau  ;  ^  and 
with  this  conclusion  I  unhesitatingly  agree.  I  have  already  discussed 
this  part  of  the  subject,  and  need  now  only  refer  the  reader  to  that 
section. 

The  various  causes  of  obstruction  besides  calculi  do  not  offer  an  inviting 
field  for  the  exercise  of  therapeutical  skill.  Each  case  must  be  treated 
according  to  the  nature  of  the  obstructing  cause;  hence  to  make  an  accu- 
rate diagnosis  is  an  essential  preliminary  to  suitable  treatment. 


IV.  DISEASES  OF  THE  PORTAL  VEIN. 

Thrombosis  and  Embolism  of  the  Portal  Vein ;  Stenosis ; 

Pylephlebitis. 

Definition. — By  the  terms  at  the  head  of  this  section  are  meant  the 
various  pathological  processes  which  induce  coagulation  of  the  blood  in 
some  part  of  the  portal  system.  As  the  portal  vein  is  made  up  of  many 
branches  coming. from  the  various  organs  of  the  abdominal  cavity  except 
the  kidneys,  and  as  it  empties,  so  to  speak,  into  the  liver,  it  is  obvious 
that  various  and  complex  derangements  will  ensue  on  the  formation  of 
thrombi. 

Causes. — Thrombosis  of  the  portal  vein  occurs  under  three  general 
conditions :  the  blood  is  in  a  readily  coagulable  state ;  the  action  of  the 
heart  is  weak  and  the  blood-current  sluggish ;  the  circulation  through 
the  vein  is  impeded  by  external  pressure.  The  coagulability  of  the 
blood  is  increased  in  diseases  characterized  by  an  excess  of  its  fibrin- 
producing  constituents,  of  which  cirrhosis  of  the  liver  may  be  men- 
tioned as  one  having  this  peculiarity.  In  chronic  maladies  of  a  depress- 
ing kind  there  may  be  simply  a  weak  action  of  the  .heart,  or  the  muscular 
tissue  of  the  organ  may  be  affected  by  a  fatty  and  atrophic  degeneration » 
The  external  pressure  by  which  the  blood-current  through  the  vein  is 
impeded  may  be  caused  by  the  newly-formed  connective  tissue  of  Glis- 
son's  capsule,  by  enlarged  lymphatics  in  the  hilus  of  the  liver,  or  by 
tumors  of  various  kinds.  The  first  named  of  these  causes  of  compres-* 
sion — atrophic  cirrhosis — is  most  frequently  acting.  Yery  rarely,  organ- 
ized exudations  of  the  peritoneum  may  be  so  situated  as  to  compress  the 
portal  vein.  This  result  can  only  happen  when  the  hepatic  portion  of 
the  peritoneum  is  involved. 

Pylephlebitis  exists  in  two  forms :  the  adhesive  and  suppurative.  The 
former  results  in  changes  not  unlike  those  of  simple  thrombosis.  The 
blood  coagulates  in  the  affected  part  of  the  vessel,  the  clot  is  organized, 
and  the  vessel  ultimately  forms  a  solid  rounded  cord  which  is  permanently 
occluded.  The  suppurative  variety  is  so  different  in  its  origin  and  in  its 
results  that  it  requires  separate  treatment,  and  I  therefore  postpone  the 
consideration  of  it  to  the  next  section. 

^  Clinique  medicale,  Inc.  cit. 
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Symptoms  of  Thrombosis  and  Adhesive  Pylephlebitis. — It  itJ 
a  remarkable  fact  that  the  biliary  function  of  the  liver  is  not  necessarily 
affected  in  cases  of  occlusion  of  the  portal  vein.  It  is  true,  in  advanced 
cases  of  cirrhosis,  when  the  interlobular  veins  are  obliterated  by  the 
pressure  of  the  contracting  newly-formed  connective  tissue,  the  functions 
of  the  liver  are  arrested  in  so  far  as  the  damage  thus  caused  extends. 
Notwithstanding  the  blocking  of  the  portal,  sufficient  blood  reaches  the 
hepatic  cells  by  the  anastomosis  between  the  hepatic  artery  and  the  inter- 
lobular veins — an  anatomical  connection  demonstrated  by  Cohnheim  and 
Litten.^  So  long  as  this  anastomosis  continues  bile  will  be  formed, 
although  the  portal  vein  is  occluded. 

The  most  significant  symptoms  of  thrombosis  of  the  portal  vein  are 
the  sudden  formation  of  ascites,  which  quickly  assumes  a  very  high  grade, 
and  equally  sudden  passive  congestion  of  the  gastro-intestinal  mucous 
membrane,  enlargement  of  the  spleen,  and  distension  of  the  superficial 
veins  of  the  abdominal  parietes.  When  these  symptoms  succeed  to  cii-- 
rhosis  of  the  liver,  or  appear  after  the  formation  of  a  tumor  in  the  hepat 
ic  region,  or  come  on  in  the  course  of  phthisis  or  chronic  inflammation 
of  the  hepatic  peritoneum,  the  existence  of  thrombus  of  the  portal  vein 
may  be  reasonably  suspected. 

Coincidently  with  the  occlusion  of  the  portal  vein  the  gastro-intestinal 
mucous  membrane  becomes  the  seat  of  a  catarrhal  process,  and  to  the 
fluid  thus  produced  is  added  a  much  more  abundant  transudation  from 
the  distended  capillaries.  Nausea,  vomiting,  and  diarrhoea  result,  the 
rejected  matters  being  serous,  watery,  and  in  many  cases  tinged  with 
blood.  Now  and  then  quite  a  severe  hemorrhage  takes  place,  and  the 
blood  is  brought  up  by  vomiting  (hsematemesis)  or  is  discharged  by 
stool.  Hemorrhoids  form,  and,  in  large  masses  protruding,  much  pain 
is  experienced,  and  free  bleeding  may  result  from  rupture  of  a  distended 
vein. 

The  veins  of  the  abdominal  parietes,  which  in  the  normal  state  are 
invisible  or  at  least  not  prominent,  and  which  form  anastomoses  with 
the  portal,  when  the  obstruction  occurs  dilate,  sometimes  to  a  remarkable 
extent.  The  most  important  anastomosis  is  that  between  the  femoral  and 
saphena  and  internal  mammary  and  epigastric  veins.  When  the  hepatic 
branches  of  the  portal  are  closed,  but  the  trunk  remains  pervious,  the 
parumbilical  vein  enlarges  greatly,  and,  communicating  with  the  super- 
ficial veins  of  the  anterior  part  of  the  abdominal  walls,  forms  a  radiating 
network  of  tortuous  veins  to  which  is  given  the  striking  title  of  caput 
Medusae. 

The  most  significant  symptom  of  portal  thrombosis  is  a  quickly-form- 
ing ascites.  It  is  true,  ascites  is  a  common  symptom  in  advanced  cir- 
rhosis, but  the  rapid  accumulation  of  fluid  and  the  prompt  filling  of  the 
cavity  after  tapping  distinguish  that  which  arises  from  portal  thrombosis 
from  all  others.  Besides  its  excessive  extent,  the  ascites  presents  the 
usual  symptoms. 

Due  to  the  same  cause  as  the  enlargement  of  the  superficial  veins,  the 
hemorrhages,  the  ascites,  etc.,  there  occurs  considerable  hypertrophy  of 
the  spleen  in  many  of  the  cases.  It  sometimes  happens  that  the  new 
compensatory  circulation  and  the  hemorrhages  from  some  part  in   the 

'  Virchovfs  Archiv,  Band  Ixvii.  p.  153,  "Ueber  Circulationsstorungen  in  der  I^eber  " 
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usual  route  of  the  portal  so  dispose  of  the  blood  that  the  spleen  does  not 
enlarge  sufficiently  to  be  readily  made  out. 

Course  and  Termination. — It  is  obvious  that  a  condition  such  as 
that  induced  by  thrombosis  of  the  portal  must  be  comparatively  quickly 
fatal ;  but  the  cases  vary  in  duration  as  the  compensatory  circulation  is 
more  or  less  complete.  Whilst  the  majority  of  cases  terminate  within 
two  weeks,  instances  of  several  months'  duration  are  not  unknown,  but  a 
fatal  termination,  sooner  or  later,  is  inevitable  in  all  cases. 

Coming  on  in  the  course  of  some  chronic  affection  of  the  liver  or  some 
obstructing  cause  exterior  to  the  organ,  there  soon  follow  ascites,  nausea 
and  vomiting,  haematemesis,  bloody  stools  of  a  liquid  character,  enlarge- 
ment of  the  spleen,  distension  of  the  abdominal  veins,  and  the  distress- 
ing symptoms  produced  by  an  excessive  accumulation  of  fluid  in  the 
peritoneal  cavity. 

Diagnosis. — As  there  is  no  symptom  of  thrombosis  of  the  portal  which 
may  not  be  caused  by  advanced  cirrhosis,  the  diagnosis  rests  on  the  rapid 
production  of  the  attendant  phenomena  and  their  conjoint  appearance. 

Treatment. — A  symptomatic  treatment  is  alone  possible.  The  highly 
irritable  and  congested  intestinal  mucous  membrane  precludes  the  employ- 
ment of  hydragogue  cathartics.  Salines  which  cause  outward  diffusion 
from  the  vessels  are  the  only  cathartics  which  can  be  used  with  propriety. 
Action  of  the  kidneys  and  of  the  skin  must  be  maintained.  To  this  end 
the  resin  of  copaiba  in  pilular  form  and  pilocarpine  subcutaneously  may 
be  used.  If  the  strength  of  the  patient  will  permit,  leeches  around  the 
anus  can  be  applied,  and  much  relief  may  be  expected  from  free  bleeding. 
It  is  probable  that  opening  a  swollen  hemorrhoid  would  give  the  same 
kind  of  relief  as  that  caused  by  a  free  hemorrhage.  In  any  case  the  ben- 
efit derived  from  treatment  must  be  merely  palliative  and  temporary. 


Suppurative   Pylephlebitis. 

Pathogeny. — Primary  pylephlebitis  rarely  if  ever  occurs.  On  the 
other  hand,  the  secondary  form  is  by  no  means  uncommon ;  it  succeeds 
to  ulcerative  or  purulent  inflammation  at  some  point  in  the  circuit  of 
origin  of  the  portal  radicles.  The  most  frequently-occurring  cause  is 
ulceration  and  suppuration  of  some  part  of  the  intestinal  tube,  and  hence 
the  most  common  result  is  multiple  abscess  of  the  liver.  Pylephlebitis 
has  often  resulted  from  typhlitis ;  from  ulcers  of  the  large  intestine,  as 
in  dysentery;  from  such  traumatic  injuries  as  tying  hemorrhoids ;  from 
proctitis ;  from  ulcers  of  the  stomach  and  similar  morbid  processes  else- 
where within  the  range  of  origin  of  the  portal  system.  The  pathogeny 
is  clear.  The  inflammatory  or  ulcerative  action  extends  to  and  involves 
the  walls  of  the  veins,  or  some  morbid  material  diffiises  through  the  vein 
walls.  In  either  case  coagulation  of  the  blood  in  the  vessel  ensues,  and 
the  clot  undergoes  a  series  of  changes  resulting  in  the  formation  of 
emboli,  which,  carried  into  the  main  current,  are  subsequently  lodged  in 
the  hepatic  capillaries. 

There  are  thrfee  steps  in  the  morbid  process :  the  changes  in  the  vein 
wall ;  the  production  and  transformation  of  the  thrombus ;  and  the  form- 
ation of  secondary  suppurating  fo<n  in  the  liver. 
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The  appearance  of  the  tunics  of  the  inflamed  vessels  varies  with  the 
stage  at  which  they  are  examined.  At  first  the  walls  of  the  vessels  are 
reddish  from  congestion,  succulent,  and  swollen,  infiltrated  by  leucocytes 
and  inflammatory  exudation  and  the  cellular  elements  undergoing  pro- 
liferation. The  intima  especially  is  much  altered  in  its  appearance  and 
structure,  becoming  thick,  opaque,  grayish  or  yellowish  in  color,  and  hav- 
ing adherent  to  it  a  thrombus  passing  through  its  characteristic  changes. 
Ulceration  of  the  intima  then  occurs,  and  the  purulent  elements,  with 
shreds  of  tissue,  mingle  with  the  degenerathig  blood-clot,  and  ultimately 
there  remains  a  purulent  d6p6t  lined  with  sloughing,  even  gangrenous, 
contents.  Emboli  detached  from  such  decomposing  thrombus  are  arrested 
in  the  vessels  of  the  liver,  and  there  set  up  a  suppurating  phlebitis,  end- 
ing in  an  abscess  formation,  or  a  quantity  of  pus  from  the  original  point 
of  ulcerative  phlebitis  passes  into  the  portal  vein,  and  is  generally  dis- 
tributed through  the  hepatic  branches,  here  and  there  foci  of  suppuration 
being  established  by  the  deposit  of  decomposing  emboli.  There  may  be 
numerous  small  abscesses  irregularly  distributed  through  the  liver,  or 
there  may  be  one  or  two  larger  collections  of  pus.  Very  often  the  vessel 
whose  occlusion  by  a  suppurating  embolus  has  caused  the  mischief  is 
destroyed,  and  hence  no  communication  with  the  abscess-cavity  can  then 
be  traced.  These  abscesses  are  not  limited  by  a  line  of  inflammatory 
demarcation  or  by  a  limiting  membrane,  but  the  hepatic  tissue  adjacent 
is  congested  and  infiltrated  with  pus. 

Ulceration,  abscesses,  or  purulent  inflammation  occurring  at  any  point 
within  the  area  of  origin  of  the  radicles  of  the  portal  vein  may  induce  pyle- 
phlebitis and  consequent  hepatic  abscess.  There  are  two  points  at  which, 
suppuration  established,  secondary  pylephlebitis  is  most  apt  to  occur :  the 
caecum ;  the  rectum.  As  respects  the  former,  the  symptoms  of  typhlitis 
precede  the  hepatic  disturbance ;  and  as  respects  the  latter,  usually  dys- 
entery, or  rather  proctitis,  is  the  initial  disease.  In  both  sources  of  the 
hepatic  trouble  the  inferior  hemorrhoidal  veins  are  chiefly  concerned — a 
fact  explicable  by  reference  to  the  sluggishness  of  the  circulation  and  the 
distended  condition  of  these  veins,  whence  it  is  that  thrombus  is  very 
readily  induced.  Numerous  instances  of  pylephlebitis  following  suppura- 
tive lesions  of  the  caecum  have  been  reported.  One  of  the  most  recent, 
and  at  the  same  time  typical,  examples  of  such  conditions  is  that  published 
by  Bradbury  ^  of  Cambridge,  England.  The  initial  lesion  was  "  an  ulcer 
the  size  of  a  split  pea"  situated  near  "the  junction  of  the  vermiform 
appendix  and  caecum.''  "  The  hemorrhoidal  veins  and  the  inferior  mesen- 
teric above  were  filled  with  breaking-down  clot  and  pus,"  and  "  the  liver 
contained  many  abscesses  of  various  sizes,  the  largest  about  the  size  of  a 
lemon,  which  had  burst  through  the  diaphragm."  As  is  so  often  the  case, 
the  ulcer  of  the  caecum  produced  no  recognizable  disturbance,  and  import- 
ant symptoms  were  manifest  only  when  the  emboli  lodged  in  the  liver  set 
up  suppuration,  when  there  occurred  the  usual  signs  of  hepatic  abscess.  In 
the  West  and  South  hepatic  abscess  due  to  pylephlebitis,  induced  by  proc- 
titis, with  ulceration  of  the  rectum,  is  a  common  incident.  Various  exam- 
ples of  this  kind  have  fallen  under  my  own  observation.  The  relative- 
ly greater  frequency  of  this  form  of  pylephlebitis  is  due  to  the  fact  above 

^  The  Medical  Times  and  Gazette,  Sept.  27,  1884,  p.  450,  "  Proceedings  of  the  Cambridge 
Medical  Sot'.iety." 
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stated,  that  the  inferior  hemorrhoidal  veins  are  voluminous,  have  a  slug- 
gish current,  and  are  liable  to  over-distension  by  pressure  of  feces  and  by 
external  abdominal  bands  and  clothing.  Cases  of  a  corresponding  cha- 
racter arise  from  suppuration  and  ulceration  elsewhere  within  the  portal 
circuit.  Thus,  Bristowe^  reports  a  case  in  which  pylephlebitis  resulted 
from  an  ulcer  of  the  stomach,  the  neighboring  veins  becoming  implicated 
and  the  usual  results  following. 

When  inflammation  has  begun  in  a  radicle  of  the  portal  vein,  it  may 
proceed  to  the  liver  by  contiguity  of  tissue,  the  whole  intervening  portion 
of  the  vessel  being  affected.  Probably  more  frequently  the  intra-hepatic 
portion  of  the  portal  is  inflamed  by  emboli,  and  the  adjacent  hepatic  tissue 
then  undergoes  suppuration,  as  has  been  already  set  forth. 

Symptoms. — There  being  two  points  of  disease — the  primary  lesion  of 
the  peripheral  vessel  and  the  secondary  results  in  the  hepatic  portion  of 
the  portal — the  symptomatology  must  have  a  corresponding  expression. 
The  stomach,  the  caecum,  or  the  rectum,  or  some  other  organ  or  tissue, 
being  occupied  by  a  morbid  process,  there  will  be  a  characteristic  complex 
of  symptoms.  Taking  up  the  most  usual  primary  disturbance,  a  typhlitis 
or  an  ulcer  of  the  caecum,  there  will  be  pain,  tenderness,  and  possibly  fever, 
occupying  in  point  of  time  the  period  proper  to  such  a  malady  and  an 
amount  of  disturbance  of  function  determined  by  the  extent  of  the  lesion. 
The  symptoms  caused  by  a  single  small  ulcer  of  the  caecum,  as  in  the 
example  narrated  by  Bradbury,  may  present  no  characteristic  features 
and  may  have  little  apparent  importance,  and  yet  the  lesion  is  productive 
<)f  very  grave  consequences. 

When  from  any  of  the  causes  mentioned  above  a  thrombus  forms  in  a 
vein  of  the  portal  system  in  consequence  of  the  extension  of  the  inflam- 
mation about  it,  the  case,  what  importance  soever  it  previously  had,  now 
takes  on  new  characters.  The  onset  of  the  inflammation  of  the  vein  walls 
and  the  puriform  degeneration  of  the  thrombus  is  announced  by  a  chill 
— a  severe  rigor,  or  chilly  sensations  at  least.  At  the  time  of  the  chill, 
and  sometimes  before  it,  pain  is  felt,  significant  of  the  lesion  in  the  vein. 
When  proctitis  or  typhlitis  precedes  the  pylephlebitis,  pain  appropriate 
to  the  malady  is  a  significant  symptom ;  but  the  pain  which  comes  on 
with  the  beginning  of  the  inflammation  in  the  liver  is  a  new  sign.  The 
most  frequent  sites  of  the  pain  are  the  right  hypochondrium  and  the  epi- 
gastrium, but  it  may  also  be  felt  in  the  left  hypochondrium  or  in  either 
iliac  fossa.  Unless  there  be  diffuse  peritonitis  the  pain  is  accompanied 
by  a  strictly-localized  tenderness  to  pressure.  The  situation  of  the  pain 
may  afford  an  indication  of  the  vein  attacked,  and  when  there  are  two 
points  at  which  pain  is  experienced,  one  may  originate  at  the  first  situ- 
ation of  the  morbid  action;  the  other  will  be  due  to  pylephlebitis. 

The  fever  succeeding  the  chill  is  decided,  and  in  some  cases  may  attain 
to  extraordinary  height — a  manifestation  indicative  of  the  pysemic  cha- 
racter of  the  affection.  The  fever  intermits  or  remits,  with  a  more  or 
less  profuse  perspiration.  The  febrile  phenomena  are  similar  in  their 
objective  expression  to  malarial  fever,  but  there  is  an  important  difference 
in  respect  to  the  periods  of  recurrence  of  the  chills.  The  paroxysms  are 
very  irregular  as  to  time :  there  may  a  daily  seizure  at  different  hours, 
or  there  may  be  several  chills  on  the  same  day.     In  other  words,  the 

^  Transactions  of  the  Pathological  Society  of  London,  vol.  ix.  p.  278. 
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paroxysms  have  the  pyaemic  characteristics  rather  than  the  malarial. 
After  a  time  the  intermittent  phenomenon  ceases,  and  there  occurs  a 
remission  merely,  the  exacerbation  being  preceded  by  chilliness  and  suc- 
ceeded by  sweating.  The  sweats  are  characteristically  profuse  and  exhaust- 
ing. During  the  sweating  the  temperature  begins  to  decline,  and  reaches 
its  lowest  point  just  before  the  chilly  sensations  during  the  early  morning 
announce  the  onset  of  the  daily  exacerbation  of  the  afternoon  and  even- 
ing. The  thermal  line  exhibits  many  irregularities  until  the  febrile 
movement  assumes  the  remittent  type,  Avhen  there  occur  the  morning 
remission  and  nocturnal  exacerbation.  The  maxima  may  be  from  103°  F. 
to  105°,  even  to  106°. 

When  the  pain  and  chili  come  on,  disturbances  of  the  digestive  organs 
ensue.  When  a  large  vein  of  the  portal  system  is  occluded,  the  remaining 
veins  must  be  over-distended,  and  congestion  of  a  part  or  of  all  of  the 
digestive  tract  will  be  a  result.  An  acute  gastric  catarrh  is  set  up.  The 
appetite  is  lost,  the  stomach  becomes  irritable,  and  vomiting  is  a  usual 
incident.  Sometimes  the  disgust  for  food  is  extreme,  and  the  nausea  and 
vomiting  are  almost  incessant.  The  vomited  matters  consist  of  a  watery 
mucus  mixed  with  thin  bile  after  a  time,  and  now  and  then  of  a  bloody 
mucus.  Thrombosis  of  a  stomach  vein  may  occur,  to  be  followed  by  an 
acute  ulcer,  and  from  this  considerable  hemorrhage  may  proceed,  when 
the  vomit  will  consist  of  blood.  Such  an  accident,  happening  to  the 
mucous  membrane  of  the  intestine,  will  be  indicated  by  bloody  stools  if 
the  ulceration  is  low  down,  or  by  brownish,  blackish,  or  chocolate-colored 
stools  if  higher  up  in  the  small  bowel. 

The  tongue  has  usually  a  characteristic  coating  in  these  cases.  Large 
patches  of  a  rather  heavy  and  darkish  fur  form,  and,  cast  off  from  time 
to  time,  leave  a  glazed  and  somewhat  raw  surface.  Sometimes  there  is  a 
profuse  salivary  flow,  but  more  frequently  the  mouth  is  dry.  The  lips 
are  fissured  or  contain  patches  of  herpes,  and  the  buccal  cavity  may  be 
more  or  less  completely  lined  by  patches  of  aphthae. 

Diarrhoea  is  a  usual  symptom,  the  stools  being  dark  when  mixed  with 
blood,  or  grayish  and  pasty  or  clay-colored  when  there  is  jaundice. 

Three-fourths  of  the  cases  of  pylephlebitis  are  free  from  jaundice.  This 
symptom  may  occur  at  the  onset  when  the  common  duct  is  obstructed  by 
a  calculus,  but  in  other  cases  it  appears  when  the  formation  of  pus  in  the 
liver  exerts  sufficient  compression  of  the  hepatic  ducts  to  prevent  the  pas- 
sage of  the  bile. 

When  jaundice  occurs,  it  is  accompanied  by  the  usual  symptoms.  The 
urine,  previously  unchanged,  is  now  colored  by  bile-pigment,  and  the  alter- 
ations in  the  renal  structure  and  function  belonging  to  jaundice  also  take 
place. 

It  sometimes  happens  that  the  obstruction  of  the  portiil  vein  is  sufficient 
to  cause  enlargement  of  the  superficial  veins  of  the  abdomen,  but  the  dura- 
tion of  the  disease  is  usually  too  brief  to  permit  much  deviation  from  the 
normal,  except  rarely.  In  the  cases  characterized  by  the  occurrence  of 
diffiise  peritonitis  the  abdomen  will  present  a  swollen  and  tense  appear- 
ance, and  there  will  be  acute  tenderness  to  pressure.  The  area  of  hepatic 
and  splenic  dulness  is  not  increased  from  the  outset,  but  is  evident,  as 
respects  the  spleen,  soon  after  the  obstruction  at  the  liver,  and  as  respects 
the  liver  when  the  formation  of  abscesses  occurs. 


ECHINOCOCCUS  OF  THE  LIVER,  ETC.  1101 

Course,  Duration,  and  Termination. — The  course  of  pylephlebitis 
is  compounded  of  the  disturbance-  at  the  original  point  of  disease,  and  of 
the  secondary  inflammation  at  the  several  points  in  the  liver  where  emboli 
set  up  purulent  inflammation.  There  are,  therefore,  two  distinct  symp- 
tom-groups, and  a  short  intervening  period  in  which  the  first  is  being 
merged  into  the  second.  The  duration  is  variable,  but  the  extreme  limits 
are  not  remote  from  each  other,  the  condition  of  pylephlebitis  terminating 
in  from  two  weeks  to  three  months,  the  shorter  being  the  more  usual.  The 
termination  is  death,  doubtless  invariably ;  for,  as  in  true  pyaemia  arising 
from  other  causes,  the  septic  changes  in  the  blood  are  such  as  to  preclude 
the  possibility  of  a  return  to  the  normal  condition. 

Diagnosis. — The  main  point  in  the  diagnosis  consists  in  the  occurrence 
of  an  evident  local  inflammation,  followed  by  the  signs  of  suppuration  in 
the  hepatic  region  coming  on  subsequent  to  ulceration  and  suppuration  at 
some  point  in  the  peripheral  expansion  of  the  portal  system.  Thus,  when 
a  proctitis  with  ulceration  of  the  rectum  has  been  in  existence  for  some 
time,  there  occur  pain  and  tenderness  in  the  hepatic  region,  accompanied 
by  an  irregularly  intermittent  fever  and  by  profuse  sweating,  it  can  be 
assumed  with  considerable  certainty  that  emboli  have  been  deposited  in 
some  one  or  more  of  the  terminal  branches  of  the  portal.  The  evidences 
of  hepatic  trouble — swelling  of  the  organ,  jaundice,  etc. — and  of  portal 
obstruction,  which  then  supervene,  indicate  with  some  precision  the  nature 
of  the  case. 

Treatment. — Although  pylephlebitis  wears  a  most  unfavorable  aspect, 
the  possibility  of  a  favorable  result  should  always  be  entertained  by  the 
therapeutist. 

As  absorption  of  medicaments  must  be  slow — indeed,  uncertain — by 
the  gastro-intestinal  mucous  membrane  when  there  is  portal  occlusion,  it 
is  well  to  attempt  treatment  by  the  skin  and  subcutaneous  connective  tis- 
sue. Grastro-intestinal  disturbance — nausea,  vomiting,  and  diarrhoea — 
should  be  treated  by  a  combination  of  bismuth,  creasote,  and  glycerin — 
remedies  acting  locally  chiefly.  Ammonia — the  carbonate  and  solution 
of  the  acetate — is  indicated,  and  should  be  given  for  the  purpose  of  dis- 
solving thrombi  and  emboli.  Corrosive  sublimate,  carbolic  acid,  and 
quinine  can  be  administered  by  the  subcutaneous  areolar  tissue.  Qui- 
nine may  also  be  introduced  by  friction  with  lard,  and  in  considerable 
quantity. 


V.    PARASITES  OF  THE  LIVER. 

Echinococcus  of  the  Liver ;  Hydatids  of  the  Liver. 

Definition. — The  echinococcus  is  the  intermediate  or  larval  stage  in 
the  development  of  the  Taenia  echinococcus — the  completed  parasite — 
whose  chief  habitat  is  the  intestine  of  the  dog.  As  the  natural  and  clin- 
ical history  of  parasites  is  elsewhere  treated  of,  the  subject  is  here  confined 
to  the  development  of  echinococci  cysts  in  the  liver,  its  ducts,  and  vessels. 

Causes. — The  presence  of  echinococcus  vesicles  in  the  liver  is  due  to 
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the  migration  of  the  embryo  from  the  intestiDal  canal.  As  Davaiiie^  ha» 
ascertained  by  analysis  of  all  the  recorded  examples  previous  to  the  pub- 
lication of  his  treatise,  echinococci  are  found  in  as  large  a  proportion  in 
the  liver  as  in  all  the  other  organs  combined.  This  statement  is  repeated 
with  approval  by  Cobbold^  and  by  Heller.^  The  embryo,  set  free  in  the 
intestine  from  the  food  or  drink  containing  the  ova,  starts  on  its  migra- 
tion. There  are  several  reasons  wliy  the  liver  is  selected  for  its  habitat : 
it  is  the  largest  accessible  organ ;  the  common  duct  and  the  portal  vein 
offer  the  most  convenient  roadway  for  reaching  and  penetrating  its  sub- 
stance. The  exact  route  or  routes  of  which  the  parasite  avails  itself  in 
migrating  have  not  been  definitely  settled,  although  Friedreich  has  shown 
that  the  portal  vein  is  the  medium  of  transmission  of  the  Echinococcus 
multilocularis.  The  comparative  frequency  with  which  the  liver  is  en- 
tered indicates  that  the  portal  vein  is  the  favorite  route  of  migration. 

Pathology  and  Symptoms. — The  .number  of  echinococci  reaching 
the  liver  varies  from  one  to  ten  or  twelve  or  more.  They  increase  in 
size  from  the  time  of  their  deposit  in  the  organ,  and  ultimately  attain  ta 
large  proportions.  The  rapidity  of  growth  depends  somewhat  on  the 
character  of  the  tissue  in  which  imbedded,  and  the  amount  of  disturbance 
of  function  is  determined  by  the  position  of  the  parasite  in  the  organ. 
Echinococci  may  be  deposited  in  any  part  of  the  liver — in  the  substance 
of  the  organ,  in  the  ducts,  or  in  the  vessels — but  the  most  usual  site  is^ 
near  the  capsule,  and,  developing  outwardly  in  the  direction  of  least 
resistance,  impart  to  the  outline  of  the  organ  an  irregular  contour.  A& 
the  echinococci  develop,  the  adjacent  parts  of  the  liver  pressed  upon 
undergo  atrophy,  but  the  connective  tissue  of  the  organ  contributes  to 
the  formation  of  the  dense  capsule  which  envelops  them.  But  as  the 
increase  in  size  is  not  rapid,  although  continuous,  if  the  cysts  are  situated 
at  the  periphery  and  adjacent  to  the  capsule,  they  may  be  present  for 
many  months  without  causing  any  distinct  symptoms.  In  a  case  occur- 
ring under  my  own  observation  last  year  the  only  symptom  which 
attracted  attention  was  an  enlargement  of  the  hepatic  region,  and  on 
examination  a  characteristic  elastic,  irregular,  and  painless  tumor  could 
be  readily  detected  by  sight  and  touch  occupying  the  right  hypochon- 
drium  and  extending  into  the  epigastric  and  umbilical  regions.  When 
the  echinococci  cysts  impinge  on  the  portal  vein  or  on  the  hepatic  duct, 
there  will  be  caused  the  usual  results  of  such  pressure — ascites  or  jaun- 
dice, or  both  conditions  may  occur  simultaneously,  with  obstruction  of 
both  vein  and  duct.  When  the  cysts  develop  downwardly,  the  stomach 
and  intestines  will  be  displaced,  and  nausea  and  vomiting,  diarrhoea  or 
constipation,  and,  it  may  be,  considerable  pain  of  a  colic-like  character, 
will  be  caused.  An  upward  development  of  the  cysts  gives  rise  to  more 
pronounced  disturbances.  The  diaphragm  is  pushed  upward,  the  heart 
displaced,  and  the  lungs,  especially  the  right,  compressed.  Occasionally 
the  diaphragm  is  softened  and  perforated  by  the  pressure  of  the  enlarging 
cysts,  and  the  lungs  are  ultimately  tunnelled,  the  parasites  being  discharged 
by  the  bronchi. 

*  Train  dea  Entozoairea  ei  dea  Maladies  vermineuses,  etc.^  par  C.  Davaine,  Paris,  1877,  p, 
383. 

»  Entozoa,  hy  T.  Spencer  Cobbold,  M.  D.,  F.  R.  S.,  London.  1874,  p.  275. 
'  In  vol.  ill  of  Ziemaaen^s  CyclojxBdia,  p,  ofil. 
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The  growth  of  an  echinoooccus  tumor  may  spontaneously  cease,  and 
then  retrograde  changes  take  place,  leading  to  its  final  disappearance. 
This  arrest  of  development  may  occur  without  any  obvious  cause,  but 
now  and  then  such  a  change  from  the  ordinary  course  of  tumors  may  be 
effected  by  an  external  injury,  as  a  blow  on  the  abdomen,  but  more  fre- 
quently the  death  of  the  parasite  is  caused  by  ulceration  into  a  bile- 
duct,  and  the  entrance  of  bile,  which  is  a  poison  to  these  hydatids.  It 
sometimes  happens  that,  opening  into  a  duct  of  large  size,  the  daughter 
and  granddaughter  vesicles  are  slowly  discharged  through  it  into  the 
intestine,  and  thus  a  cure  is  effected.  Inflammatory  action  occurring  in 
the  cysts,  adhesions  may  form  and  rupture  into  a  neighboring  cavity 
take  place.  Direct  communication  may  be  established  with  the  intestine, 
or  the  cavity  of  the  pleura  or  peritoneum  be  entered,  with  results  entirely 
disastrous. 

A  necessarily  fatal  termination  must  also  ensue  when  the  hydatids 
penetrate  the  ascending  vena  cava,  but  this  accident  is,  fortunately,  very 
rare. 

The  passage  outward  through  the  abdominal  wall  is  an  exceedingly 
uncommon  but  fortunate  issue  of  echinococcus  of  the  liver,  for  in  this 
mode  the  hydatids  may  be  discharged  without  much  difficulty. 

The  echinococcus  vesicle  is  enveloped  in  a  dense,  resisting,  and  elastic 
capsule,  constructed  out  of  the  connective  tissue  of  the  part  in  which  it  is 
deposited.  The  innermost  layer  of  the  vesicle  is  the  germinative  (endo- 
cyst),  and  from  its  granular  surface  are  developed  the  brood-capsules  and 
their  scolices — i.  e,  the  head  with  its  suckers  and  crown  of  booklets.^  Each 
vesicle  may  contain  not  only  daughter,  but  also  granddaughter,  progeny, 
numbering  from  a  dozen  up  to  many  thousands,  and  they  will  vary  in 
size  from  the  head  of  a  pin  to  a  pullet's  ^^^,  It  follows  that  the  mother 
vesicles  must  also  greatly  vary  in  size :  they  range  from  a  large  pin's  head 
to  a  child's  head.  The  vesicles  or  sacs  contain  a  clear,  faintly  yellowish^ 
or  opalescent  fluid,  neutral  or  slightly  alkaline  in  reaction,  and  holding 
in  solution  a  large  per  cent,  of  sodium  chloride,  but  free  from  albumen. 
The  specific  gravity  of  the  fluid  ranges  from  1007  to  1015,  according  to 
the  quantity  of  sodium  chloride  present.  Succinic  acid  and  also  hsema- 
toidin  are  usual  constituents,  besides  the  ingredients  already  mentioned. 

Although  the  form  of  hydatid  or  echinococcus  cyst  above  described  is 
the  usual  one,  there  is  occasionally  produced  an  anomalous  development 
of  the  parasite,  which  from  its  resemblance  to  colloid  cancer  was  supposed 
to  have  this  character  until  Virchow^  unravelled  the  mystery  by  demon- 
strating its  true  structure.  This  form  of  the  parasite  is  designated  Echino- 
coccus multilocularis.  Its  resemblance  to  colloid  cancer  is  the  more 
striking  because  of  the  tendency  of  the  interior  of  the  mass  to  undergo 
degeneration,  to  disintegrate,  and  to  break  up  into  pus-sacs  Avith  greenish, 
cheesy,  and  bilious  contents.  An  Echinococcus  multilocularis  tumor  is 
of  almost  stony  hardness ;  it  has  a  very  dense  fibrous  structure,  inter- 
sected by  cavities  with  thick  gelatinous  contents.  These  minor  cavities^ 
are  sacs  of  echinococci,  but  they  depart  widely  from  the  typical  form,, 
well-defined  scolices  being  seldom  encountered. 

^  Entozoa,  Cobbold,  p.  273  et  seg.,  chapter  viii. 
^Archivfur  Anat,  Virchow,  vol.  xi.  p.  80. 
'  Carri^re,  quoted  by  Davaine,  op.  cit,  p.  961. 
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Echinococci  of  the  liver  develop  very  slowly,  and  it  is  characteristic  of 
them  to  attain  to  very  large  proportions  in  most  cases  without  causing 
any  very  pronounced  symptoms.  There  are  certain  signs  common  to 
hydatids  in  any  situation ;  there  are  othei'S  which  are  due  to  particular 
circumstances. 

A  hydatid  tumor  of  the  liver  is  smooth  but  somewhat  irregular  in  outline, 
and  elastic,  when  it  develops  downward,  extending  below  the  margin  of  the 
ribs.  If,  however,  it  grows  upward,  the  area  of  hepatic  dulness  extends 
in  that  direction  beyond  the  usual  limits ;  the  diaphragm  is  pushed  up, 
the  lungs  forced  upward  to  the  left  and  compressed,  and  the  heart  also 
displaced  upward  toward  the  left.  The  extension  of  the  tumor  down- 
ward, in  the  direction  of  least  resistance,  is  more  usual.  If  the  walls  of 
the  abdomen  are  .sufficiently  thin,  the  tumor  large  enough,  and  if  made 
up  of  many  daughter  vesicles,  there  may  be  evoked  by  palpation  the  very 
characteristic  sign  known  as  hydatid  purring.  To  produce  this  effect 
an  oscillation  must  be  caused  by  a  sudden  impulse  communicated  to  the 
tumor  on  one  side,  the  hand  resting  against  the  other  side.  This  sensa- 
tion is  likened  to  the  impression  on  the  eye  of  the  vibration  of  a  bowl  of 
jelly.  Even  when  there  is  a  well-defined  tumor  this  symptom  is  com- 
paratively infrequent,  but  if  present  it  is  pathognomonic,  since  no  other 
kind  of  tumor  possesses  the  property  of  oscillation  and  elastic  collision  of 
its  several  constituents. 

When  the  tumor  is  so  situated  as  to  occlude  the  hepatic  or  common 
duct,  jaundice  will  be  a  symptom,  and  when  the  stomach  is  pressed  upon 
there  will  be  epigastric  oppression  and  nausea.  If  the  vena  cava  is 
impinged  on  or  the  portal  vein,  the  usual  results — ascites  and  cedema  of 
the  lower  extremities  and  of  the  scrotum — will  be  manifest.  There  is, 
of  course,  nothing  distinctive  in  these  results. 

The  Echinococcus  multilocularis,  situated  in  the  substance  of  the  liver, 
causes  the  usual  disturbances  of  a  new  formation  in  such  a  position. 
Much  of  the  hepatic  tissue  is  destroyed  by  its  gro\vth,  and  many  of  the 
minor  ducts  closed.  Jaundice  is  an  early  symptom — the  first,  indeed,  in 
many  cases — and  is  also  one  of  the  most  persistent.  It  is  present,  accord- 
ing to  Griesinger,  in  10  out  of  13  cases.  The  usual  gastro-intestinal  dis- 
order belonging  to  jaundice  occur  under  these  circumstances;  also  the 
nervous  disturbances  of  cholsemia.^ 

Enlargement  of  the  spleen  is  a  very  frequent  symptom,  being  present, 
according  to  Davaine,  in  11  out  of  13  cases,  and,  according  to  Heller, 
in  25  out  of  29  cases,  in  which  this  fact  was  made  the  subject  of  direct 
inquiry. 

Pressure  on  the  vena  cava  causes  oedema  of  the  inferior  extremities  in 
a  small  number  of  cases ;  and  on  the  vena  porta,  ascites.  There  may  occur 
thrombosis  of  the  portal,  in  which  event  the  ascites  will  form  very  quick- 
ly, and  return  as  quickly  after  tapping. 

The  usually  placid  course  pursued  by  echinococcus  of  the  liver  may  be 
much  modified  by  inflammation  and  suppuration.  Some  external  injury 
may  develop  the  inflammation.  Having  occurred,  the  clinical  history 
corresponds  to  other  casas  of  hepatic  abscess,  and  the  reader  is  therefore 
referred  to  the  section  on  that  topic  for  fuller  information. 

Diagnosis. — At  the  outset  of  echinococcus  of  th(»  liver  the  diffcren- 

^  Davaine,  op.  cU.,  p.  962. 
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tiation  of  the  tumor  from  other  tumors,  and  of  the  disturbances  produced 
by  it  as  contrasted  with  the  effects  of  other  morbid  growths,  becomes 
exceedingly  difficult,  if  not  impossible.  The  size,  painlessness,  elasticity, 
the  purring  tremor  of  the  echinococcus  tumor,  afford  a  sure  basis  for  con- 
structing a  diagnosis,  and  as  ultimately  developed  they  become  the  means 
of  accurate  differentiation  from  other  morbid  growths  of  that  locality. 
All  doubt  as  to  the  nature  of  a  given  hydatid  tumor  of  the  liver  may  be 
set  at  rest  by  the  use  of  the  aspirator.  The  discovery  of  the  characteristic 
booklets  of  the  scolex  in  the  fluid  withdrawn  from  the  tumor  will  be  con- 
clusive as  to  the  presence  of  echinococci.  The  booklets  may  be  absent, 
as  in  the  case  of  acephalocysts,  but  the  fluid  is  characteristic  in  other 
respects :  it  contains  a  large  quantity  of  chloride  of  sodium  and  is  free 
from  albumen. 

Very  great  difficulty  is  experienced  in  diagnosticating  an  echinococcus 
tumor  developing  from  the  upper  surface  of  the  liver,  pushing  the  dia- 
phragm and  lungs  upward  and  displacing  the  heart  to  the  left.  Whilst 
the  physical  signs  may  be,  and  are,  usually  alike  when  the  condition 
calling  for  diagnosis  has  existed  for  some  time,  there  are  means  of  differ- 
entiating in  the  history  of  the  cases  and  in  the  initial  symptoms. 

The  origin  and  growth  of  the  echinococcus  tumor  are  obscure  and  fre<j 
from  constitutional  disturbance;  the  onset  of  a  pleuritic  exudation  is 
marked  by  pain,  fever,  and  hurried  respiration  and  by  physical  signs  of 
a  characteristic  kind.  It  is  true  there  are  cases  of  so-called  latent  pleurisy 
in  which  a  hydrothorax  forms  without  any  well-marked  indications,  but 
it  will  usually  be  found  that  some  local  pain,  hurried  breathing,  or  other 
symptoms  existed  from  the  beginning.  Those  cases  of  hydrothorax  ac- 
companying renal  and  cardiac  diseases  are  readily  enough  associated  with 
their  original  cause. 

Echinococcus  of  the  liver  may  be  confounded  with  abscess  of  the  liver, 
but  a  difterentiation  can  be  readily  made  by  attention  to  a  few  considera- 
tions, except  in  the  rare  condition  of  the  Echinococcus  multilocularis 
which  has  proceeded  to  suppuration.  In  this  latter  condition  there  are 
no  means  of  differentiation,  since  an  abscess-formation  has  already 
occurred,  nor  is  there  any  need  to  attempt  a  distinction  without  the 
occasion  of  a  difference.  Echinococcus  differs  from  abscess  in  history,  in 
the  character  of  the  swelling,  and  in  progress.  Abscess  of  the  liver  is 
preceded  by  paroxysms  of  hepatic  colic,  by  inflammatory  ulceration  of 
some  part  of  the  intestinal  tract,  or  by  local  injury— traumatism.  The 
onset  of  a  hydatid  tumor  is  silent  and  painless.  The  swelling  of  the  liver 
when  an  abscess  forms  is  not  considerable  at  any  time,  and  appears  to  be 
a  uniform  enlargement  of  the  organ,  except  when  the  pus  tends  to  make 
its  way  through  the  walls  of  the  abdomen  externally.  An  enlarging 
echinococcus  tumor  is  an  obvious  projection  from  the  surface  of  the  liver 
at  some  point,  and  it  does  not  have  the  characteristic  tenderness,  the  fluc- 
tuation of  an  abscess  matured  and  ready  to  discharge,  and  the  constitu- 
tional disturbance ;  but  it  does  have  a  peculiar  elasticity,  and  now  and 
then  may  present  that  eminently  characteristic  sign,  the  purring  tremor. 
The  use  of  the  exploring-trocar  will  usually  suffice  to  clear  up  all  doubts 
by  the  withdrawal  of  the  characteristic  fluid  of  the  hydatid  cyst  or  of 
pus. 

Duration  and  Termination. — The   progress   of  an   echinococcus 
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tumor  is  exceedingly  slow,  and  the  development  of  symptoms  pioduced 
by  its  extension  is  early  or  late  according  to  its  position  and  to  the  nature 
of  the  parts  impinged  on.  A  spontaneous  cure  may  take  place  under  the 
rather  rare  circumstances  of  an  opening  into  the  hepatic  duct  or  one  of  its 
principal  divisions,  and  the  gradual  discharge  of  the  cysts  by  this  outlet 
into  the  intestine.  Next  to  this  mode  of  termination,  the  most  fortunate 
direction  taken  by  the  enlarging  cysts  is  through  the  walls  of  the  abdomen 
externally.  When  the  growth  is  upward  through  the  lungs,  the  symp- 
toms belonging  to  empyema  or  hydrothorax,  with  pulmonary  abscess, 
ensue,  and  the  termination  is  fatal  after  a  protracted  course.  Rupture 
into  the  peritoneal  cavity  is  a  fatal  event.  Ulceration  into  the  intestine, 
and  the  discharge  of  the  cysts  through  the  route  thus  made,  may  effect  a 
cure,  but  more  frequently  the  fistulous  communication  becomes  a  means 
of  forming  a  fecal  abscess. 

The  result  in  any  case  of  hydatids  of  the  liver  is  much  influenced  by 
the  mode  of  treatment  adopted  and  the  period  at  which  it  is  undertaken. 
As  these  parasites  can  be  readily  reached  and  destroyed  by  safe  means, 
obviously  the  more  early  the  diagnosis  is  made  and  the  treatment  carried 
out,  the  less  the  injury  done  to  the  hepatic  structures  and  neighboring  parts. 

Treatment. — Prophylactic. — As  the  intestine  of  the  dog  is  the  natu- 
ral habitat  of  the  Taenia  echinococcus,  and  as  the  hydatid  is  the  first  stage 
in  the  development  of  the  ovum  and  the  second  in  the  life-history  of  the 
parasite,  the  means  of  prophylaxis  consist  in  preventing  contamination 
of  human  food  and  water  with  the  dog's  excrement,  which  contains  the 
ova  of  the  parasite.  In  Iceland,  where  hydatid  disease  is  very  prevalent, 
dogs  and  human  beings  living  in  the  same  huts  and  obtaining  their  water- 
supply  by  melting  the  snow  just  about  them,  contamination  of  food  and 
drink  must  readily  occur.  In  this  country  such  conditions  cannot  exist ; 
nevertheless,  cases  of  hydatids  are  not  infrequent.  The  chief,  if  not  the 
only,  source  of  contamination  is  through  the  consumption  of  such  uncooked 
vegetables  as  lettuce,  celery,  cabbage,  etc.,  in  the  folds  of  which  the  ova  may 
be  retained,  and  from  which  an  ordinary  washing  does  not  suffice  to  detach 
them.  It  follows  that  such  articles  of  food  should  be  minutely  inspected 
and  cleansed  before  being  placed  on  the  table. 

Boiling  and  filtration  are  the  means  of  removing  impurities  of  this  Idnd 
from  potable  waters. 

Therapeutical. — The  remedial  management  of  cases  of  Taenia  echino- 
coccus is  necessarily'  restricted  to  that  stage  in  their  development  when  by 
increasing  size  the  functions  of  organs  begin  to  be  affected.  Internal 
medicines  given  with  the  view  to  arrest  the  growth  of  the  parasite  are 
useless.  Formerly,  such  attempts  were  made  and  successes  were  claimed, 
but  it  is  now  known  that  no  medicine  can  act  on  organisms  enclosed  as 
these  are  in  a  dense  capsule.  It  is  needless  to  occupy  space  with  thera- 
peutical details  of  this  kind,  but  mention  may  be  made  of  the  agents  that 
were  supposed  to  be  effective.  Laennec  held  that  baths  of  a  solution  of 
common  salt  had  a  distinct  curative  effect.  The  internal  us(!  of  iodide 
of  potassium  and  the  local  application  of  iodine  paint  were  I  relieved  to 
cure  a  case  in  St.  George's  Hospital,  London,  in  the  practice  of  Mr.  Caesar 
Hawkins.  Kameela  was,  in  Iceland,  supposed  to  have  a  curative  effect, 
but  notwithstanding  this  the  physicians  of  that  island  resort  to  very  hero- 
ical  surgical  methods  in  the  treatment  of  this  affection. 
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The  one  means  of  relief  consists  in  the  removal  of  the  vesicles,  either 
by  suitable  incisions  or  by  compassing  the  death  of  the  parasite,  after 
which  the  power  of  nature  may  be  adequate  to  the  cure.  In  Iceland 
large  incisions  are  made  into  the  tumor  at  its  most  prominent  part,  and, 
although  accidents  are  not  uncommon,  the  results  in  many  cases  are  emi- 
nently satisfactory.  The  accidents  are  shock,  hemorrhage,  and  especially 
peritonitis.  Under  favorable  circumstances  now  no  procedure  is  more 
satisfactory  in  its  results  than  free  incision  and  drainage.  The  tumor 
should  be  prominent,  adherent  all  round  to  the  peritoneum,  and  the  walls 
of  the  abdomen  thin  to  ensure  complete  success  without  accident.  At  the 
present  time,  so  great  have  been  the  advances  in  abdominal  surgery,  this 
operative  procedure  may  be  preferable  in  some  few  cases  presenting  the 
favoring  conditions  above  mentioned. 

Very  simple  expedients,  however,  suffice  in  most  cases.  The  most 
simple  is  puncture.  This  is  now  much  practised  in  Iceland,  and,  as  the 
statistics  show,  with  considerable  success.  Thus,  Hjaltelin^  reports  100 
cases  cured  in  this  way,  and  in  his  own  hands  this  expedient  proved  suc- 
cessful in  41  out  of  50  cases  operated  on.  In  Australia,  where  hydatid 
disease  is  also  quite  common,  simple  puncture  has  effected  a  large  propor- 
tion of  cures,^  and  is  the  method  of  treatment  usually  pursued.  In  Eng- 
land puncture  has  the  approval  of  some  of  the  best  authorities.^ 

The  mode  of  performing  this  operation  consists  in  the  introduction  of 
an  exploring-trocar  into  the  most  prominent  part  of  the  tumor.  It  may 
be  withdrawn  at  once  or  be  permitted  to  remain  for  a  few  minutes  to 
several  hours.  The  dangers  are  suppuration  in  the  sac  and  peritonitis ; 
but  the  former,  although  sometimes  accompanied  by  severe  constitutional 
symptoms,  is  not  likely  to  endanger  life,  and  even  formidable  disturbances 
due  to  the  latter  are  usually  recovered  from.  The  facts  show  that  punc- 
ture very  rarely  indeed  causes  dangerous,  especially  fatal,  symptoms.  An 
eruption  of  urticaria  has  been  observed  to  follow  puncture  with  the  trocar, 
and  also  aspiration,  in  a  considerable  proportion  of  the  cases,  but  it  has  nO' 
special  significance. 

Since  the  introduction  of  the  aspirateur,  puncture  and  withdrawal  of 
the  fluid  by  means  of  this  instrument  has  been  practised  more  frequently^ 
and  this  appears  to  be  a  more  effective  procedure,  than  simple  puncture 
with  an  exploring-trocar,  although  in  most  cases  the  escape  of  the  con- 
tained fluids  suffices  to  destroy  the  parasite.  The  aspirateur  is  less  likely 
to  permit  the  escape  of  fluid  into  the  peritoneal  cavity  or  the  entrance  of 
air  into  a  vein  punctured  by  accident.  If  puncture  with  the  trocar  or 
aspiration  be  practised,  shall  all  the  fluid  be  Avithdrawn  at  once?  The 
answer  to  this  question  may  be  decided  by  the  character  of  the  sac.  Does 
it  contain  daughter  and  granddaughter  vesicles?  If  so,  one  puncture 
may  not  permit  the  escape  of  much  fluid  ;  but  in  any  event  it  is  the 
practice  of  the  most  judicious  and  experienced  authorities*  to  withdraw 
as  mu3h  as  possible  of  the  contents  of  the  cysts  at  the  first  operation. 
Formerly,  a  method  practised  by  some  French  surgeons  consisted  in  suc- 
cessive tappings,  a  small  quantity  of  fluid  being  drawn  ofl*  each  time.* 

^  Davaine,  op.  cit.,  p.  605.  ^  The  Medical  Times  and  Gazette,  August,  1873,  p.  164. 

'  Tramactions  of  the  Clinical  Society  for  1872 :  discussion  participated  in  by  Gull,  Bryant, 
Greenhow,  etc. 

*  Transactions  of  the  Clinical  Society,  he.  cit.  ^  Davaine,  supra. 
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There  is  no  goal  reason  for  this  method  of  treatment  now,  and  it  seems 
to  have  been  discontinued. 

Yet  another  method  of  treatment,  but  less  effective  than  puncture  or 
aspiration,  consists  in  injecting  into  the  sac,  after  the  removal  of  its  con- 
tained fluid,  certain  agents  toxic  to  hydatids.  A  solution  of  the  extract 
of  fern,  alcohol,  solution  or  tincture  of  iodine,  and  bile,  are  the  chief 
remedies  thus  employed.  It  has  long  been  known  that  bile  is  destructive 
of  these  parasites,  and  cases  have  occurred  of  spontaneous  cure  in  which 
the  opening  of  the  growing  cysts  into  a  bile-duct  has  secured  the  entrance 
of  bile  and  consequent  arrest  of  growth  and  atrophy  of  the  hydatids. 
Several  successful  cases  have  been  reported  in  which  the  injection  of 
aspidium  (male  fern)  was  the  effective  agent,  but  the  threatening  symp- 
toms produced  by  it,  and  the  comparative  freedom  of  other  methods  of 
treatment  from  such  disturbances,  do  not  recommend  the  injections  of 
fern.  In  the  case  reported  by  Pavy  ^  the  extract  of  fern  was  mixed  with 
a  solution  of  potassa. 

Injections  of  iodine  in  solution  or  in  the  form  of  tincture  have  been 
more  frequently  practised  than  of  any  other  material.  Davaine,^  who  finds 
it  less  successful  than  simple  puncture  and  aspiration,  recommends,  as 
affording  the  best  results,  a  dilute  aqueous  solution  of  iodine.  Alcohol, 
a  solution  of  permanganate  of  potassium,  and  various  antiseptic  agents  have 
been  used  to  some  extent,  but  none  of  them  possess  any  advantages  over 
more  simple  measures. 

The  latest  proposal  for  the  treatment  of  hydatid  cysts,  and  probably 
the  most  effective  consistent  with  entire  safety,  is  electrolysis.  Originally 
suggested  by  Althaus^  to  those  who  first  employed  the  measure  on  any 
considerable  scale,  it  had  been  mentioned  thirty  years  before  by  Budd, 
and  appears  to  have  been  first  practised  in  Iceland  on  a  single  case.  The 
fii'st  elaborate  attempt  to  establish  electrolysis  on  a  sound  basis  as  a  regu- 
lar procedure  was  made  by  C.  Hilton  Fagge  and  Mr.  Arthur  E.  Durham.* 
They  operated  on  eight  cases,  and  all  were  successful.  The  method  con- 
sists in  the  introduction  of  two  needles  connected  with  the  negative  pole, 
and  the  application  of  the  positive — a  moistened  sponge — on  the  exterior 
in  the  neighborhood  of  the  hepatic  region.  The  strength  of  current 
employed  by  Fagge  and  Durham  was  that  furnished  by  a  battery  of  ten 
cells,  and  which  by  previous  trial  was  found  to  decompose  a  saline  solu- 
tion. The  two  electrolytic  needles,  connected  with  wires  attached  to  the 
negaiive  pole,  were  introduced  into  the  most  prominent  part  of  the  tumor 
about  two  inches  apart.  The  current  was  allowed  to  pass  about  ten  min- 
utes usually,  sometimes  a  little  longer,  the  sponge  on  the  exterior — the 
positive  pole — being  shifted  occasionally.  The  immediate  effects  are  not 
considerable.  The  tumor  may  be  rendered  somewhat  more  tense  and 
appear  to  be  enlarged,  but  more  frequently  it  becomes  softer  and  is  less- 
ened in  size,  the  increase  of  size  being  due  to  the  disengagement  of 
hydrogen  gas,  and  the  diminution  caused  by  the  escape  of  more  or  less 
fluid.  The  immediate  effects  of  the  operation  varied.  In  one  case  no 
symptom  followed,  and  in  this  the  result  was  regarded  as  doubtful, 
although  a  cure  Avas  considered  probable.     In  the  others  more  or  less 

» Lancet  (London),  July,  1865.  »  Op.  cit.,  p.  650. 

*  On  the  Electrolytic  Treatment  of  Tumors,  etc.,  London,  1867. 

*  Medico- Chirurffical  Transactions,  1871,  p.  1  et  sea. 
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c^onstitutional  disturbance  followed,  the  symptoms  being  pain  and  fever, 
the  temperature  ranging  between  100°  and  103°  F.  The  duration  of 
the  fever  was  from  two  to  nineteen  days,  the  latter  in  one  case  only.  As 
has  been  observed  in  some  of  the  cases  treated  by  puncture  or  by  aspira- 
tion, a  rash  appeared  on  the  skin — in  some  instances  scarlatinous,  in  others 
of  urticaria.  It  is  a  curious  circumstance  that  an  eruption  of  urticaria  is 
reported  to  have  appeared  in  one  subject  in  whom  a  rupture  of  the  sac 
into  the  peritoneal  cavity  is  supposed  to  have  occurred. 

Although  so  little  change  in  the  tumor  occurs  immediately  after  the 
operation,  yet  it  undergoes  slow  absorption,  and  ultimately  disappears. 
The  time  occupied  in  the  disappearance  of  the  tumor  varies  from  a  few 
weeks  to  many  months,  the  difference  being  due  probably  to  the  situa- 
tion of  the  growth,  those  occupying  the  substance  of  the  liver  requiring 
a  longer  time  to  fill  up. 

Fagge  and  Durham  report  a  case  in  which  simple  acupuncture  was  fol- 
lowed by  a  result  apparently  "as  good  as  obtained  by  electrolysis,  and  other 
similar  experiences  have  been  published.  If  the  simple  introduction  of 
a  needle  suffices  to  arrest  the  growth  of  a  hydatid  cyst  and  induce  its 
atrophy,  of  course  the  more  complex  procedures  will  be  abandoned. 

The  tendency  of  the  treatment  of  hydatid  cysts  has  constantly  been 
toward  simplicity,  and  the  success  occurs  in  a  direct  ratio  thereto.  In 
forming  an  estimate  of  the  relative  value  of  the  methods  of  treatment, 
the  average  of  mortality  of  each  plan  becomes  the  most  important  factor. 
Simple  tapping  and  paracentesis,  the  most  frequently  adopted  mode  of 
ti'eatment,  is  not  without  immediate  and  remote  danger.  Of  46  cases 
carefully  tabulated  by  Murchison,^  there  were  3  deaths  properly  attrib- 
utable to  the  operation ;  but  the  after  results — suppuration  of  the  cyst 
and  its  consequences,  peritonitis,  etc. — cannot  be  measured  so  accurately. 
About  two-thirds  of  the  cases  thus  treated  result  in  cure,  and  in  a  major- 
ity of  these  a  single  operation  suffices.  The  injection  of  the  various  sub- 
stances which  have  been  employed  for  that  purpose  does  not  seem  to 
increase  the  proportion  of  cures,  and  their  use  distinctly  enhances  the 
dangers  of  the  treatment.  At  present,  the  decision  as  to  the  method  of 
treatment  to  be  employed  in  any  case  should  be  made  between  simple 
tapping,  electrolysis,  and  acupuncture.  Of  these,  the  last  mentioned,  it 
can  hardly  be  doubted,  is  the  method  which  is  most  desirable,  for 
although  it  has  not  been  employed  so  largely  as  the  others,  thus  far 
the  results  have  been  better :  the  percentage  of  recoveries  without  acci- 
dent has  been  higher  relatively  than  by  other  methods  of  treatment.  As 
acupuncture  presents  no  special  difficulties  or  dangers,  and  is  but  little 
painful,  it  may  be  tried  first,  reserving  more  formidable  measures  for  the 
failures  by  this  simple  expedient. 


Distoma  hepaticum  and  Distoma  lanceolatum  (Liver- 

Flukes). 

The  Distoma  hepaticum,  entitled  by  Linnaeus  Fasciola  hepatica,  occurs 
very  frequently  in  herbivorous  animals  and  occasionally  in  the  biliary 

*  Clinical  Lectures  on  Diseases  of  the  Liver,  loc.  cit. 
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passages  of  man.^  It  is,  however,  less  importaDt  than  the  Distoma  laD- 
ceolatum,  which,  although  much  smaller  than  the  former,  occurs  in  much 
larger  numbers. 

Distoma  hepaticum  is  a  leech-like  parasite  from  25  to  30  mm.  in 
length,  of  a  brownish  color,  smooth  to  the  naked  eye,  but  thickly  covered 
witli  minute  spikes  or  spines  to  be  seen  with  a  low  powder,  and  provided 
with  a  cephalic  (entrance  to  oral  cavity)  and  an  abdominal  sucking  disk, 
which  are  also  organs  of  locomotion.  The  Distoma  lanceolatum  owes  its 
name  to  its  lancet  shape;  it  is  smaller  than  D.  hepaticum,  measuring 
about  8  mm.  in  length  and  half  this  or  less  in  width ;  it  is  unprovided 
with  s^iines,  but  contains  two  suckers  at  the  side.  Both  parasites  are 
hermaphrodite;  the  ova,  according  to  Cobbold  (p.  166),  have  "an  aver- 
age longitudinal  diameter  of  y^-g-,  whilst  their  greatest  transversal  meas- 
urement is  about  ^^.''  These  ova  are  capable  of  some  movement,  pro- 
vided as  they  are  with  a  ciliated  envelope. 

The  disease  known  as  the  rot  in  sheep,  and  a  peculiar  cachexia  entitled 
by  Davaine  la  cachexie  aqueuse,  are  caused  by  the  presence  of  distoma. 
The  ova  gain  access  to  man  through  the  use  of  unwashed  cress,  lettuce, 
and  similar  vegetables  eaten  in  the  raw  state,  and  in  drinking-^vater. 
Fortunately,  this  accident  is  rare.  The  number  of  reported  examples 
collected  from  all  sources  by  the  indefatigable  Davaine  is  twelve.^ 

The  larger  distoma  passes  into  the  common  and  hepatic  duct  and  gall- 
bladder, whilst  the  smaller  (lanceolatum)  enters  the  finer  ramifications, 
and,  there  multiplying,  several  consequences  may  ensue.  The  irritation 
caused  by  their  presence  and  development  will  excite  a  more  or  less  severe 
cholangitis,  or,  accumulating  in  sufficient  numbers,  an  actual  obstruction 
will  be  induced,  and  jaundice  and  structural  alterations  of  the  liver  will 
in  turn  be  brought  on. 

The  DIAGNOSIS  of  such  a  malady  is,  in  the  very  nature  of  the  case, 
uncertain  at  best,  and  in  most  cases  impossible.  Nevertheless,  it  may  be 
made  in  rare  instances.  The  existence  of  the  rot  may  cast  suspicion  on 
the  mutton  and  kitchen  vegetables  so  situated  as  to  suggest  the  possibility 
of  contamination  with  the  ova  of  distoma.  Definite  and  conclusive  infor- 
mation will  be  afforded  by  the  presence  of  the  ova,  still  more  of  the  more 
or  less  fully-developed  parasite,  in  the  feces  of  a  patient  effected  by  the 
symptoms  of  catarrhal  jaundice  or  occlusion  of  the  biliary  passages. 
By  tapping  the  gall-bladder  parasites  may  be  withdrawn. 

The  SYMPTOMS  are  those  common  to  cases  of  catarrh  of  the  bile-ducts 
(cholangitis),  catarrhal  jaundice,  or  occlusion  of  the  passages,  as  may  be. 
As  these  have  been  detailed  under  their  respective  heads,  it  is  not  neces- 
sary to  repeat  the  observations  already  made. 

As  regards  the  treatment,  in  addition  to  the  methods  of  management 
recommended  in  such  cases  it  may  be  stated  that  the  use  of  certain  para- 
siticides offers  a  reasonable  prospect  of  good  results.  Creasote,  bichlo- 
ride of  mercury,  thymol,  eucalyptol,  oil  of  wintergreen  (gaultheria),  and 
similar  agents  are  rational  remedies  and  should  be  fairly  tried. 

*  Davaine,  l^raU^  dea  EntozoaireSf  Paris,  1877,  p.  240,  et.  sea. ;  also,  Cobbold,  Entozwi,  p. 
148. 
» Ibid.,  p.  253  et  seq. 
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Parasites  in  the  Portal  Vein. 

The  eiitozoon  which  by  its  presence  in  the  blood  causes  the  disease 
chyluria  also  inhabits  the  portal  vein.  In  some  parts  of  the  world — 
Brazil  more  especially- -this  disease  is  exceedingly  common.  It  has 
occurred  also  in  two  or  three  instances  in  England,  and  the  writer  has 
had  a  case  within  the  past  year  (1884)  in  Philadelphia.  The  parasites  in 
this  case  were  found  in  immense  numbers  in  the  urine. 

The  blood  of  the  portal  vein  sometimes  is  actually  filled,  and  the  liver 
substance  itself  is  penetrated,  by  them,  but  nothing  is  known  of  the  alter- 
ations they  induce  in  these  organs.  When  cases  of  hsematuria  or  chylous 
urine  due  to  the  Filaria  sanguinis  hominis  occur,  the  changes  are  not 
confined  to  the  urinary  organs,  but  often,  doubtless,  involve  the  liver. 
There  are  no  signs  in  the  present  state  of  our  knowledge  by  which  the 
existence  of  these  parasites  in  the  portal  vein  and  liver  can  be  determined. 


DISEASES  OF  THE  PANCREAS. 

By  LOUIS   STARR,  M.  D. 


Until  the  middle  of  the  seventeenth  century  the  prevalent  views 
upon  the  functions  and  diseases  of  the  pancreas  were  vague  in  the 
extreme.  By  some  the  organ  was  regarded  simply  as  a  cushion  pro- 
vided for  the  protection  of  the  neighboring  blood-vessels  and  nerves ; 
by  others  it  was  looked  upon  as  the  seat  of  lesion  in  many  very  diverse 
diseases,  as  ague,  hypochondriasis,  melancholia,  and  so  on. 

In  1642,  Wirsung's  discovery  of  an  excretory  duct  demonstrated  the 
fact  that  the  pancreas  was  a  special  organ,  and  initiated  the  successful 
investigation  of  the  physiology  and  pathology  of  the  gland.  For  many 
years  after  this,  however,  little  progress  was  made,  and  it  is  only  com- 
paratively recent  investigations  that  have  furnished  definite  and  reliable 
information  upon  the  subject.  Even  now  our  knowledge  of  the  clinical 
and  pathological  features  of  diseases  of  the-  pancreas  is  far  behind  that 
of  many  of  the  other  viscera  of  the  body,  the  chief  reasons  for  this 
being  the  uncertainty  in  regard  to  the  physiology  of  the  gland  and  the 
rarity  with  which  its  lesions  are  primary  and  uncomplicated. 

Anatomy  and  Physiology. — The  pancreas  is  a  long,  somewhat  flat- 
tened, narrow,  acinous  gland,  pinkish- white  in  color,  and  of  looser  text- 
ure than  the  salivary  glands,  which  it  otherwise  closely  resembles  in 
structure.  It  is  hammer-shaped,  measures  from  six  to  eight  inches  in 
length,  one  and  a  half  inches  in  breadth,  and  about  three-fourths  of  an 
inch  in  thickness,  and  varies  in  weight  from  three  to  five  ounces.  The 
gland  is  situated  in  the  upper  part  of  the  abdominal  cavity;  the 
expanded  portion,  or  head,  lies  in  the  concavity  of  the  duodenum; 
thence  it  extends  transversely  across  the  epigastric  and  both  hypochon- 
driac regions  on  a  level  with  the  first  lumbar  vertebra  and  in  contact 
with  the  posterior  abdominal  wall.  As  it  passes  toward  the  left  it  grad- 
ually decreases  in  size,  and  the  narrowest  part,  or  tail,  rests  against  the 
spleen.  Behind  the  organ  are  the  crura  of  the  diaphragm,  the  aorta,  the 
inferior  cava,  the  superior  mesenteric  vessels,  and  the  solar  plexus ;  in 
front  of  it,  the  stomach  and  the  left  lobe  of  the  liver.  Its  anterior  sur- 
face alone  is  invested  with  peritoneum,  being  covered  by  the  posterior 
layer  of  the  lesser  omentum.  The  ascending  portion  of  the  head  is 
intimately  connected  with  the  duodenum  by  dense  connective  tissue,  and 
at  times  the  descending  portion,  by  extending  backward  and  outward, 
forms  an  almost  complete  ring  around  the  gut;  the  body  is  loosely 
attached  by  connective  tissue  to  the  posterior  abdominal  wall,  and  the 
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left  extremity  and  tail  are  joined  to  the  left  kidney  and  suprarenal  cap- 
sule and  to  the  spleen  by  loose  areolar  tissue.  The  gland  is  supplied 
with  arterial  blood  by  branches  springing  from  the  pancreatico-duodenal 
and  splenic  vessels;  its  veins  join  the  splenic  and  superior  mesenteric 
veins ;  its  lymphatics  communicate  with  the  lumbar  glands ;  and  its 
nerves  are  branches  ft-om  the  solar  plexus.  The  principal  excretory 
duct,  the  canal  of  Wirsung,  has  at  its  widest  part  the  calibre  of  a  goose- 
quill.  It  begins  by  the  union  of  five  small  branches  at  the  tail,  and 
extends  transversely  through  the  substance  of  the  gland  from  left  to 
right,  nearer  the  lower  than  the  upper  border,  and  the  anterior  than  the 
posterior  surface ;  it  is  joined  throughout  its  course  by  numerous  small 
branches  from  the  acini,  which  enter  it  at  acute  angles.  In  the  head  the 
duct  curves  slightly  downward,  and  as  a  rule  opens  with  the  ductus 
choledochus  into  the  ampulla  of  Vater  in  the  second  portion  of  the 
duodenum;  sometimes,  however,  it  has  a  separate  opening  into  the 
intestine.  A  second,  smaller,  duct  runs  from  the  ascending  portion 
of  the  head,  and  usually  joins  the  main  duct,  but  may  also  open 
independently. 

The  acini  of  the  gland  are  from  .045  mm.  to  .090  mm.  in  diameter, 
and  are  composed  of  a  very  thin  membrane  lined  with  pavement  cells. 
The  thin  walls  of  the  excretory  ducts  are  formed  of  connective  tissue 
and  elastic  fibres,  and  are  lined  by  a  single  layer  of  small  cylindrical 
epithelial  cells.  The  terminal  extremities  of  the  ducts  form  a  complete 
network  around  the  glandular  cells,  resembling  the  intralobular  biliary 
canaliculi.  The  acini  are  imbedded  in  a  mass  of  adipose  tissue  which 
contains  the  vessels  and  nerves. 

The  topographical  relation  of  the  head  of  the  pancreas  to  the  ductus 
choledochus  is  of  clinical  importance.  As  a  rule  (fifteen  times  in  twenty- 
two,  Wyss),  the  bile-duct  descends  near  the  head,  toward  the  duodenum ; 
frequently  it  runs  through  this  part  of  the  organ,  being  either  partially 
or  entirely  surrounded  by  the  gland  substance.  Now,  when  the  bile-duct 
merely  passes  over  the  pancreas,  any  enlargement,  unless  excessive,  would 
simply  push  it  aside,  but  when  it  passes  through  the  head,  a  compara- 
tively slight  amount  of  disease  is  sufficient  to  close  it  entirely  and  cause 
jaundice. 

It  is  only  since  the  observations  of  Bernard  in  1 848  that  the  prom- 
inence of  the  pancreatic  juice  as  a  digestive  fluid  has  been  recognized. 
It  fulfils  several  important  purposes :  in  the  first  place,  it  emulsifies  the 
fatty  articles  of  food;  secondly,  it  converts  starch  and  cane-sugar  into 
glucose ;  and,  finally,  it  supplements  the  action  of  the  gastric  juice  upon 
nitrogenous  materials  and  completes  their  digestion.  Each  of  these 
changes  is  probably  brought  about  through  the  agency  of  a  special 
ferment  (Danilewsky).  The  pancreatic  juice  is  not  secreted  continu- 
ously. According  to  the  observations  of  Bernstein,  there  are  two  sep- 
arate secretory  flows  following  each  ingestion  of  food — one  occurring 
shortly  after  the  food  enters  the  stomach ;  the  other  a  few  hours  later, 
corresponding  in  time  to  the  passage  of  the  food  from  the  stomach  into 
the  intestine,  the  latter  being  followed  by  a  period  of  rest  until  the  next 
meal.  Both  the  condition  of  nausea  and  the  act  of  vomiting  arrest  the 
secretion.  When  the  vagus  is  divided  and  the  central  extremity  of  the 
cut  nerve  is  irritate,  the  secretion  is  also  arrested,  and  remains  checked 
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for  a  long  time.  The  arrest  in  each  instance  is  attributed  to  reflex  action 
of  the  spinal  cord  and  sympathetic  nerve.  At  the  same  time,  irritation 
of  the  mucous  membrane  of  the  stomach  caused  by  the  presence  of  food 
increases  the  flow  of  pancreatic  juice,  and  so  too  does  simple  section  of 
the  nerves  which  accompany  the  arteries.  It  would  seem,  therefore, 
that  the  gland  is  under  the  influence  of  two  sets  of  nerves  from  the 
vagus — one  inhibiting,  the  other  exciting,  its  secretion. 

General.  Etiology. — Pancreatic  disease  occurs  more  frequently  in 
men  than  in  women.  No  period  of  life  is  exempt  from  it,  but  it  is  most 
commonly  met  with  in  the  aged.  The  predisposing  causes  are  constitu- 
tional syphilis,  pregnancy,  and  hereditary  tendency.  Among  the  appar- 
ent exciting  causes  may  be  mentioned  the  habitual  over-use  of  alcoholic 
drinks,  gluttony,  the  excessive  use  of  tobacco,  suppression  of  the  men- 
strual flux,  the  abuse  of  purgatives,  excessive  and  prolonged  mercurial 
medication,  and  mechanical  injuries,  either  prolonged  pressure  or  blows 
upon  the  epigastrium.  As  a  secondary  aifection,  disease  of  the  pancreas 
is  associated  with  chronic  diseases  of  the  heart,  lungs,  liver,  alimentary 
canal,  and  abdominal  glands,  and  the  organ  may  be  the  seat  of  meta- 
static abscesses  and  tumors. 

General  Symptomatology. — The  objective  symptoms  are — rapid 
and  extreme  emaciation  of  the  entire  body ;  sialorrhoea ;  obstinate  diar- 
rhoea with  viscid  stools ;  fatty  stools ;  lipuria ;  and  the  presence  of  massef^ 
of  undigested  striped  muscular  fibres  in  the  stools. 

The  well-established  fat-absorbing  and  peptonizing  properties  of  the 
pancreatic  juice  furnish  a  ready  explanation  of  the  wasting  of  the  body 
which  occurs  when  this  secretion  is  arrested,  diminished  in  quantity,  or 
altered  in  quality  by  disease.  Emaciation  is  not  a  constant  symptom  of 
pancreatic  disease.  A  number  of  cases  are  mentioned  by  Abercrombie, 
Olaessen,  and  Schiif  in  which,  notwithstanding  disease  of  the  gland  and 
complete  closure  of  the  duct,  revealed  by  post-mortem  examination,  the 
patients  during  life  were  not  only  well  nourished,  but  even  moderately 
corpulent.  In  such  instances  it  is  probable  that  the  digestive  functions 
of  the  absent  pancreatic  juice  are  more  or  less  adequately  performed  by 
the  bile  and  succus  entericus.  When  present,  emaciation  is  an  early 
symptom ;  it  is  at  the  same  time  progressive,  and  is  usually  very  intense 
in  degree,  being  most  marked  in  those  cases  where  there  is  associated 
hepatic  disease  or  obstruction  to  the  passage  of  bile  into  the  intestine, 
where  the  disease  of  the  pancreas  interferes  mechanically  with  the  pro- 
cesses of  nutrition  by  pressing  upon  the  pyloric  extremity  of  the  stomach 
or  upon  the  duodenum,  and  when  the  organ  is  the  seat  of  carcinomatous 
growths.  In  the  last-named  condition,  in  addition  to  the  perversion  or 
arrest  of  the  secretion,  the  loss  of  flesh  is  attributable  to  the  general  causes 
of  malnutrition  attendant  upon  carcinoma  wherever  situated. 

Sialorrhoea,  or  an  excessive  secretion  from  the  salivary  glands,  is  notice- 
able as  a  symptom  of  disease  of  the  pancreas  only  when  there  is  an  asso- 
ciated lesion  of  the  stomach,  either  of  a  catarrhal  or  cancerous  nature. 
Under  these  circumstances  a  quantity — six  or  ciglit  fluidounces — of  a 
colorless,  slightly  opalescent,  and  adhesive  and  alkaline  fluid  may  be 
expelled  from  the  mouth  at  once  as  an  early  morning  pyrosis ;  or  by 
frequent  and  repeated  acts  of  expectoration,  following  a  sudden  filling 
of  the  mouth  with  fluid,  a  large  bulk  of  thin  saliva  may  be  expelle<l 
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during  the  day.  This  hypersecretion  must  not  be  looked  upon  as  any 
indication  of  an  especial  sympathy  existing  between  the  salivary  glands 
and  the  pancreas,  neither  can  it  be  regarded  as  a  pancreatic  flux  with  a 
regurgitation  of  the  fluid  from  the  duodenum  into  the  stomach  and  thence 
through  the  oesophagus  into  the  mouth,  since  during  the  nausea  that  must 
always  attend  the  passage  of  the  intestinal  contents  into  the  stomach  the 
pancreatic  secretion  is  arrested,  and  since  the  liquid  contains  salivary,  and 
not  pancreatic,  elements. 

The  diarrhoea  pancreatica  is  the  least  constant  of  all  the  objective  symp- 
toms ;  in  fact,  constipation  is  present  in  many  pancreatic  affections,  notably 
carcinoma.  The  fecal  evacuations  in  this  condition  are  frequent,  thin,  vis- 
cid, and  contain  an  abundance  of  leucin.  Under  the  microscope  the  leucin 
appears  either  in  the  form  of  concentrically  sheathed  globules,  or  as  small 
crystalline  rods  and  scales  collected  together  in  the  form  of  wheels  or  aggre- 
gated in  clusters.  This  form  of  diarrhoea  may  be  attributed  to  a  hyperse- 
cretion from  the  pancreas. 

That  the  presence  of  fat  in  the  stools  is  an  important  diagnostic  symp 
torn  of  pancreatic  disease  is  proved  both  by  clinical  and  experimental 
observations.  The  characters  of  these  stools  vary  considerably.  The  fat 
may  appear  mixed  with  the  feces  in  small  lumps,  ranging  in  size  from  a 
pea  to  a  hazelnut,  yellowish-white  in  color,  soluble  in  sether,  and  easily 
melted  and  burned.  Again,  after  the  evacuation  has  become  cool  fat  may 
be  seen  covering  the  fecal  masses,  collected  into  a  thick  cake  around  the 
edges  of  the  containing  vessel,  or,  when  the  feces  are  liquid,  floating  as 
free  oil  on  the  surface.  Finally,  the  fat  may  be  in  a  crystalline  form,  the 
crystals  being  needle-shaped  and  aggregated  into  sheaves  and  tufts.  The 
quantity  of  fat  also  varies.  It  may  be  present  only  in  small  quantities, 
or  may  even  be  entirely  absent  from  the  evacuations  in  those  cases  in 
which  the  secretion  from  the  pancreas  is  simply  diminished,  and  the 
amount  is  greatest  in  those  instances  where  there  is  a  simultaneous  arrest 
of  the  pancreatic  and  hepatic  secretions.  It  must  be  remembered,  too, 
that  even  in  health  the  stools  may  contain  fat ;  this  occurs  when  an  excess 
of  oleaginous  food  is  consumed  and  after  the  administration  of  castor  oil 
or  cod-liver  oil.  These  conditions  must  be  eliminated,  therefore,  in  esti- 
mating the  value  of  fatty  stools  as  a  diagnostic  symptom ;  if,  then,  at  the 
same  time,  coincident  disease  of  the  liver  can  be  excluded,  the  symptom 
becomes  almost  pathognomonic.  The  appearance  of  fat  in  the  stools  may 
be  due  not  only  to  an  arrest  of  the  pancreatic  secretion,  but  also  to  pressure 
upon  the  large  lymphatic  trunks,  interfering  with  the  circulation  of  the 
chyle  and  checking  the  absorption  of  fat  from  the  intestine. 

Usually,  the  amount  of  fat  expelled  is  in  direct  proportion  to  the  quan- 
tity consumed,  but  occasionally  the  former  greatly  exceeds  the  latter.  In 
such  cases  there  must  be  some  other  source  for  the  evacuated  fat  than  the 
food ;  and  it  is  probable  that  fat  from  the  adipose  tissue  passes  into  the 
blood,  and  thence  through  the  mesenteric  vessels  into  the  intestine.  This 
theory  would  likewise  account  in  part  for  the  rapid  and  extreme  wasting, 
and  for  another  less  frequently  observed  symptom — namely,  lipuria.  A 
case  is  recorded  by  Clark  of  medullary  cancer  of  the  pancreas  with  nut- 
meg liver,  and  another  by  Bowditch  of  cancer  of  the  pancreas  and  liver 
in  which  lipuria  was  noted.  The  fat  was  observed,  after  the  urine  had 
-cooled,  floating  about  on  the  surface  in  masses  or  globules ;  differing. 
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therefore,  from  chyluria,  for  in  this  condition  the  fat  is  present  in  the 
form  of  an  emulsion,  and  gives  the  urine  either  a  uniform  milk-like 
appearance,  or,  after  it  has  been  allowed  to  stand,  rests  upon  the  surface 
in  a  creamy  layer. 

When  the  pancreatic  secretion  is  arrested,  most  of  the  animal  food 
which  has  escaped  gastric  digestion  will  pass  unchanged  through  the 
intestine  and  give  rise  to  another  characteristic  condition  of  the  evacu- 
ations— namely,  tlie  presence  in  the  feces  of  undigested  striped  muscular 
fibres.  The  amount  of  these  fibres,  and  indeed  their  appearance  at  all 
in  any  given  case,  will  depend  directly  upon  the  nature  of  the  food 
consumed. 

Subjective  Symptoms.— The  subjective  symptoms  of  disease  of  the 
pancreas  are  abnormal  sensations  in  the  epigastrium,  and  pain. 

The  abnormal  sensations  in  the  epigastrium  are  weight  and  pressure^ 
attended  at  times  by  prsecordial  oppression  and  discomfort.  The  feeling 
of  weight  is  usually  deep-seated,  may  be  intermittent  or  constant,  and  is 
generally  increased  or  developed  by  pressure.  It  is  often  influenced  by 
position,  the  assumption  of  the  erect  posture  or  turning  from  side  to  side 
giving  rise  to  a  stretching  or  dragging  sensation,  as  if  a  heavy  body  were 
falling  downward  or  moving  about  in  the  upper  abdomen. 

The  pain  may  be  due  either  to  an  inflammation  of  the  peritoneum  cov- 
ering the  gland  or  to  pressure  upon  the  solar  plexus,  and  consequently 
varies  in  character.  When  it  depends  upon  localized  peritonitis,  it  is 
constant,  circumscribed,  and  deeply  seated  in  the  epigastrium  at  a  point 
midway  between  the  tip  of  the  ensiform  cartilage  and  the  umbilicus ;  it  is 
rather  acute,  and  is  greatly  augmented  by  pressure.  The  second  variety 
occurs  in  paroxysms,  and  is  neuralgic  in  character,  the  sharp,  excessively 
severe  lancinating  pains  extending  from  the  epigastrium  through  to  the 
back,  upward  into  the  thorax,  and  downward  into  the  abdomen.  These 
paroxysms — in  reality  attacks  of  coeliac  neuralgia — are  attended  by  great 
anxiety,  restlessness,  and  oppression  and  a  tendency  to  syncope.  That 
calculi  in  the  duct  of  Wirsung,  tightly  grasped  at  the  position  of  arrest, 
may  give  rise  to  paroxysms  of  pain  analogous  to  biliary  colic,  cannot  be 
doubted,  though  there  are  no  positive  facts  in  support  of  this  view. 

Pressure  Symptoms. — When  the  pancreas  becomes  enlarged  it 
encroaches  upon  the  neighboring  blood-vessels  and  viscera,  interferes 
with  their  functions,  and  thus  produces  prominent  symptoms. 

The  ductus  choledochus  from  its  close  relation  to  the  head  of  the  gland 
is  especially  liable  to  become  obstructed,  with  the  consequent  production 
of  chronic  jaundice  and  the  general  effects  of  the  absence  of  bile  from  the 
intestinal  canal.  Pressure  upon  the  portal  vein  gives  rise  to  enlargement 
of  the  spleen ;  on  the  inferior  cava,  to  oedema  of  the  feet  and  legs;  and  on 
the  aorta,  occasionally,  to  aneurismal  dilatation  of  the  vessel  above  the 
point  of  obstruction  and  to  subsequent  alteration  in  the  size  of  the  heart. 
By  encroaching  on  the  stomach  an  enlarged  pancreas  may  cause  either 
displacement  of  the  viscus  or  stenosis  at  its  ])yloric  extremity,  attended 
with  occasional  vomiting  of  large  quantities  of  grumous,  fernienting- 
liquid,  pain,  constipation,  general  failure  of  health,  and  the  distinctive 
physical  signs  of  dilatation  of  the  stomach.  The  duodenum  may  also  be 
pressed  upon  and  more  or  less  occluded,  and  pain  and  vomiting  occur 
several  hours  after  food  is  taken.     Occasionally  hydronephrosis  is  pro- 
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duced,  the  accumulation  being  usually  in  the  right  kidney  and  due  to 
obstruction  of  the  corresponding  ureter. 

A  sufficient  number  of  cases  have  been  collected  to  show  that  there  is 
an  intimate  connection  between  disease  of  the  pancreas  and  diabetes  mel- 
litus.  One  or  other  condition  may  take  the  precedence,  melituria  occur- 
ring during  the  progress  of  pancreatic  disease,  demonstrating  the  onset 
of  diabetes,  and  the  appearance  of  fatty  stools  in  diabetes  a  secondary 
involvement  of  the  pancreas.  Various  theories  have  been  advanced  to 
account  for  this  association,  but  the  true  explanation  seems  to  be  based 
upon  the  experiments  of  Munk  and  Klebs.  By  experimenting  upon  dogs 
these  observers  found  that  extirpation  of  the  solar  plexus  produced  either 
permanent  or  temporary  diabetes,  whereas  section  of  the  hepatic  and 
splanchnic  nerves,  removal  of  the  pancreas,  or  ligature  of  the  duct  of 
Wirsung  was  without  effect.  From  the  intimate  anatomical  relation  of 
the  pancreas  to  the  solar  plexus  it  is  easy  to  understand  how  disease  of 
the  gland  may  give  rise  to  alterations  in  the  nerve-structure,  either  by 
direct  pressure  or  by  the  extension  of  inflammation  along  the  nerve-fibres 
connecting  the  gland  with  the  ganglia ;  and  these  alterations  in  time  pro- 
duce diabetes.  In  the  instances  in  which  diabetes  is  the  primary  affec- 
tion  the  condition  of  the  pancreas,  as  proved  by  post-mortem  section,  is 
usually  one  of  simple  or  fatty  atrophy;  audit  may  be  assumed  that  a 
lesion  of  the  solar  plexus  is  the  cause  of  both  diseases,  the  changes  in  the 
pancreas  being  produced  in  a  similar  way  to  the  atrophy  of  the  sub- 
maxillary gland  after  section  of  the  vaso-motor  nerves  in  Bernard^s 
experiments. 

The  same  nerve-lesion  may  give  rise  to  bronzing  of  the  skin,  and  two 
cases  are  recorded  in  which  disease  of  the  pancreas  (cheesy  infiltration, 
cancer)  was  attended  by  this  symptom. 

Physical  Signs. — To  make  a  successful  exploration  of  the  pancreas 
the  stomach  and  colon  should  be  as  far  as  possible  empty,  and  the  patient 
placed  in  a  position,  with  the  head  and  shoulders  slightly  elevated  and 
the  thighs  drawn  up  toward  the  belly,  to  relax  the  abdominal  muscles ; 
or  if  necessary  this  relaxation  must  be  brought  about  by  the  administra- 
tion of  aether.  The  knee-elbow  position  is  ofl:en  preferable  to  the  dorsal 
position  in  practising  palpation. 

The  condition  of  the  gland  giving  rise  to  physical  signs  is  one  of 
enlargement,  affecting  chiefly  and  primarily  its  head,  and  due  generally 
to  the  presence  of  some  morbid  growth. 

Inspection  reveals  either  a  diffuse  bulging  of  the  upper  third  of  the 
abdomen  to  the  right  of  the  median  line,  or  a  well-defined  tumor  situated 
beneath  the  right  costal  border,  about  the  line  of  junction  of  the  right 
hypochondriac  and  epigastric  regions.  Often  the  pancreatic  tumor  does 
not  come  in  direct  contact  with  the  abdominal  wall,  but  presses  against 
and  thrusts  forward  the  left  lobe  of  the  liver,  producing  simply  a  prom- 
inence in  the  epigastrium.  In  the  first  condition  palpation  elicits  an  ill- 
defined  sense  of  resistance ;  in  the  second,  the  fingers  readily  outline  a 
tumor,  which  is  slightly  movable,  rounded  in  shape,  firm  or  fluctuating, 
with  a  smooth  or  nodulated  surface,  usually  tender  to  the  touch,  and  often 
giving  a  false  impulse  transmitted  from  the  aorta  lying  beneath ;  and  in 
the  third,  the  smooth  surface  and  the  sharp  edge  of  the  left  lobe  of  tlie 
liver  are  easily  distinguishable. 
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Percussion  over  a  pancreatic  tumor  is  commonly  dully-tympauitic^ 
absolute  flatness  occurring  only  when  it  is  very  large  and  comes  directly 
in  contact  with  the  abdominal  wall,  pushing  aside  the  stomach  and 
intestines. 

On  auscultation  a  blowing  murmur  may,  in  some  instances,  be  heard 
over  the  tumor.  These  murmurs  are  due  to  pressure  upon  the  aorta,  and 
must  be  distinguished  from  the  sound  produced  in  aneurism  of  this  vessel. 

The  various  complications  of  pancreatic  disease,  such  as  dilatation  of 
the  stomach,  ascites,  and  secondary  lesions  of  the  liver,  greatly  modify 
the  physical  signs,  and  sometimes  entirely  prevent  an  exploration  of 
the  gland. 


INFLAMMATORY  AFFECTIONS  OF  THE  PANCREAS. 

Acute  Idiopathic  Pancreatitis. 

This  is  a  rare  disease.  It  occurs  most  frequently  in  males  during  and 
after  adult  life,  and  the  strumous  diathesis  appears  to  predispose  to  it. 
Intemperance,  the  suppression  of  normal  or  morbid  discharges,  and  trau- 
matism act  as  exciting  causes. 

Anatomical  Appearances. — The  pathological  changes  may  be 
divided  into  two  stages.  In  the  first  the  gland  is  deep  red  in  color, 
intensely  injected  with  blood,  greatly  increased  in  consistence,  enlarged  to 
the  extent  of  two  or  three  times  its  normal  size,  and  when  an  incision  is 
made  the  divided  lobules  feel  firm  and  crisp.  The  interlobular  tissue  is 
sometimes  dotted  with  bloody  points,  and  the  same  hemorrhagic  changes 
may  occur  in  the  connective  tissue  surrounding  the  gland.  In  this  stage 
resolution  may  occur  or  the  inflammation  may  pass  into  suppuration. 
At  the  beginning  of  the  second,  or  suppurative,  stage  numerous  minute 
collections  of  pus  are  seen  scattered  throughout  the  gland  in  the  inter- 
acinous  tissue ;  these  gradually  collect  into  a  single  large  abscess,  and  at 
times  the  whole  gland  is  converted  into  a  mere  pus-sac,  the  capsule  being 
much  thickened.  In  other  instances  the  formation  of  pus  is  entirely  peri- 
pancreatic.  The  pus  is  usually  inodorous  and  creamy,  but  is  sometimes 
grayish-white  or  greenish  in  color ;  it  then  has  a  faint  disagreeable  odor, 
and  occasionally  is  very  fetid.  When  mixed  with  pancreatic  juice  it 
becomes  clear  and  yellowish  in  color,  and  contains  numerous  minute 
curd- like  masses. 

In  the  first  stage  secondary  peritonitis  may  arise  from  a  simple  exten- 
sion of  the  inflammatory  process,  and  bands  of  lymph  are  formed,  gluing 
the  pancreas  to  the  neighboring  organs.  In  the  second,  fiital  acute  peri- 
tonitis may  result  from  the  bursting  of  an  abscess  into  the  peritoneal  cav- 
ity. These  abscesses  also  occasionally  open  into  the  duodenum  or  stom- 
ach. Grangrene  and  peripancreatic  sloughing  occur  very  exceptionally, 
and  are  probably  due  to  extensive  hemorrhagic  changes. 

Symptoms  and  Course. — The  disease  may  be  preceded  for  an  indef- 
inite period  by  symptoms  of  impaired  gastric  or  intestinal  digestion,  but 
its  onset  is  usually  sudden.     The  attack  begins  with  colic  or  continuou9 
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iJeep-seated  pain,  starting  in  the  epigastrium  and  extending  toward  the 
right  shoulder  or  the  back,  and  quickly  becoming  very  intense.  The 
pain  is  attended  by  pallor  of  the  face,  great  restlessness,  prsecordial  anx- 
iety, dyspnoea,  and  faintness.  The  tongue  is  furred  or  dry  and  red ; 
thirst  is  increased ;  the  appetite  is  lost ;  there  are  frequent  eructations, 
nausea,  and  constant  vomiting  of  a  clear,  greenish,  viscid  fluid ;  the  vom- 
iting produces  no  sense  of  relief,  and  even  increases  the  epigastric  pain. 
The  bowels  are  obstinately  constipated.  The  epigastric  region  is  tense, 
tumid,  and  excessively  tender,  so  that  it  is  usually  impossible  to  elicit  the 
physical  signs  of  enlargement  of  the  gland.  There  is  moderate  pyrexia, 
with  evening  exacerbations,  and  the  pulse  is  increased  in  frequency. 
Jaundice  does  not  occur. 

These  symptoms  progressively  increase  in  severity,  and  reach  their 
maximum  intensity  in  from  three  to  five  days.  The  pulse  then  becomes 
small,  compressible,  and  irregular,  the  extremities  cold,  the  face  hippo - 
cratic,  and  death  takes  place  in  a  state  of  collapse.  The  fatal  termination 
is  preceded  by  the  symptoms  of  acute  peritonitis  in  the  cases  which  are 
complicated  by  an  extension  of  inflammation  or  the  rupture  of  an  abscess 
into  the  peritoneal  cavity. 

Recovery  is  quite  possible  in  the  early  stage  of  the  disease.  On  the 
other  hand,  the  course  may  be  greatly  protracted  by  a  change  in  the  type 
of  the  inflammation,  resulting  in  induration  and  enlargement  of  the  gland 
or  in  the  formation  of  chronic  abscesses.  Again,  when  peritonitis  from 
extension  has  been  confined  solely  to  the  portion  of  the  peritoneum  that 
covers  the  gland,  and  has  resulted  in  the  formation  of  fibrinous  bands 
binding  the  pancreas  to  the  adjacent  viscera,  the  symptoms  of  pancreatitis 
will  on  subsiding  give  place  to  those  of  obstruction  of  the  stomach,  duo- 
denum, or  bile-duct. 

Diagnosis. — The  diseases  most  likely  to  be  confounded  with  acute 
pancreatitis  are  biliary  colic  and  the  catarrhal  form  of  acute  gastritis. 

From  biliary  colic  it  is  distinguished  by  the  absence  of  rigors,  jaun- 
dice, enlargement  of  the  liver,  and  a  tender  pyriform  tumor  correspond- 
ing in  situation  to  the  gall-bladder  and  due  to  its  distension  with  accumu- 
lated bile.  The  pain  in  both  affections  is  sudden  in  its  onset,  and  very 
similar  in  character  and  distribution  ;  but  when  caused  by  the  passage  of 
a  gall-stone  it  usually  begins  either  after  a  heavy  meal  or  after  some  severe 
muscular  exertion  or  shaking  of  the  body — circumstances  inoperative  in 
the  production  of  the  pain  of  pancreatitis.  The  pain,  too,  in  the  former 
condition  is  less  severe  at  first,  increases  gradually  in  severity,  is  more 
paroxysmal,  is  at  the  outset  lessened  by  pressure,  and  is  often  temporarily 
relieved  by  the  act  of  vomiting.  The  attacks  at  the  same  time  are  rarel}' 
isolated,  and  all  doubt  is  removed  when  the  pain  ceases  suddenly  and  a  cal- 
culus is  discovered  in  the  feces. 

Acute  gastric  catarrh  is  almost  always  traceable  to  the  ingestion  of 
some  irritant  substance,  usually  alcohol  or  food  of  bad  quality.  This 
history,  together  with  the  liability  of  the  attack  to  occur  during  the  course 
of  chronic  dyspepsia,  the  comparatively  trifling  severity  of  the  pain,  the 
headache,  the  irregularity  of  the  bowels,  the  condition  of  the  urine,  which 
is  either  high-colored  or  deposits  lithates  abundantly,  and  the  tendency  of 
the  affection  to  become  chronic,  are  the  points  of  distinction  between  thi.^ 
and  the  pancreatic  disease. 
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Acute  inflammation  of  the  stomach,  or  gastritis  proper,  resulting  from 
corrosive  poisons,  presents  a  train  of  symptoms  entirely  different  from 
those  of  acute  pancreatitis. 

Treatment. — Absolute  rest  is  essential.  The  diet  should  consist  of 
milk  guarded  by  lime-water  and  of  meat-broths,  this  food  being  admin- 
istered in  small  quantities — one  to  two  or  three  fluidounces  of  the  milk 
and  lime-water  or  half  as  much  broth — at  proper  intervals.  In  the  early 
stage  an  effort  must  be  made  to  reduce  the  inflammation  by  the  application 
of  ice  to  the  epigastrium  or  of  leeches  to  the  same  region,  or  ])referably 
to  the  anus.  The  excessive  pain  demands  the  free  use  of  opium.  The 
nausea  and  vomiting  may  be  relieved  to  some  extent  by  directing  the 
patient  to  swallow  small  lumps  of  ice,  and  by  the  employment  of  iced 
carbonic-acid  water  and  the  effervescing  draught ;  and  the  tendency  to 
constipation  may  be  overcome  by  enema ta.  Later  in  the  course  of  the 
disease,  if  the  epigastric  tenderness  permits  of  it,  light  linseed  poultices 
should  be  placed  over  the  upper  abdomen.  During  the  stage  of  collapse 
alcoholic  stimulants  and  the  application  of  heat  to  the  extremities  are 
necessary.  The  occurrence  of  acute  peritonitis  or  other  complications  and 
sequelae  demand  appropriate  treatment. 


Acute  Secondary  Pancreatitis. 

In  this  condition  the  pancreas  may  be  the  seat  of  either  acute  paren- 
chymatous inflammation  or  of  metastatic  abscesses. 

Acute  parenchymatous  degeneration  of  the  muscles,  kidneys,  liver, 
and  so  on  is  recognized  as  a  frequent  lesion  in  the  acute  infectious  dis- 
eases, particularly  typhoid  fever;  and  it  is  under  these  circumstances, 
and  in  association  always  with  similar  changes  in  some  of  the  organs 
mentioned,  that  parenchymatous  degeneration  of  the  pancreas  takes  place. 

Metastatic  suppurative  inflammation  is  very  rare  :  it  has  been  observed 
in  cases  of  disease  of  the  testicles  afler  the  operation  of  extirpation  of 
these  organs,  and  occasionally  in  puerperal  peritonitis. 

Anatomical  Appearances. — In  parenchymatous  inflammation  the 
gland  at  first  is  hardened,  swollen,  and  reddened,  and  on  section  presents 
a  reddish-gray  surface,  with  indistinctness  of  the  glandular  structure, 
due  to  the  amount  of  swelling  of  the  acini.  Under  the  microscope  the 
gland-cells  are  found  to  be  enlarged ;  they  contain  several  nuclei,  their 
protoplasm  is  infiltrated  with  fatty  granules,  obscuring  the  nuclei  to  a 
certain  extent,  and  their  outline  is  well  defined.  These  alterations  are 
most  marked  in  the  head  of  the  gland.  Afler  a  time  the  hypertrophy 
of  the  cells,  by  pressing  upon  the  blood-vessels,  produces  an  anaemic  con- 
dition and  the  organ  becomes  pale ;  in  the  advanced  stages  softening  occurs. 

Metastatic  suppurative  inflammation  leads  to  the  formation  of  a  single 
large  abscess  or  to  multiple  minute  purulent  collections. 

Symptoms  and  Course. — Parenchymatous  degeneration  gives  rise  to 
no  distinctive  symptoms.  Its  occurrence  in  typhoid  fev^er  or  other  infec- 
tious disease  may  be  suspected  when  after  prolonged  hyperpyrexia  there 
are  enlargement  of  the  liver  and  spleen  and  albuminuria.  The  appear- 
ance of  jaundice  (from  pressure)  increases  the  probability  of  involvement 
of  the  pancreas  in  the  general  gland-change. 


CHRONIC  INTERSTITIAL  PANCREATITIS.  1121 

The  development  of  rigors,  alternating  with  flushing,  during  the  course 
of  one  of  the  lesions  liable  to  be  attended  with  metastatic  abscesses  in  the 
pancreas  might  suggest  the  formation  of  pus  in  the  gland,  but  an  absolute 
diagnosis  is  impossible. 

Several  cases  are  on  record  pointing  to  the  possibility  of  a  metastasis 
of  mumps  from  the  parotid  gland  to  the  pancreas.  In  these  the  disap- 
pearance of  the  parotiditis  was  followed  by  symptoms  resembling  those 
of  idiopathic  pancreatitis — namely,  thirst,  fever,  loss  of  appetite,  anxiety, 
and  burning  in  the  epigastrium,  with  deep-seated  pain  extending  toward 
the  right  side ;  in  addition  there  was  diarrhoea,  with  numerous,  yellow- 
ish, watery  stools.  In  one  case  that  resulted  fatally  the  secondary  diar- 
rhoea suddenly  ceased  and  the  parotid  swelling  reappeared.  At  the 
autopsy  the  pancreas  was  found  to  be  swollen,  reddened,  engorged  with 
blood,  and  indurated.  Such  a  metastasis,  hoAvever,  must  be  very  infre- 
quent, and  more  extended  observations  are  necessary  to  establish  its  course 
and  clinical  features. 

The  first  form  of  acute  secondary  pancreatitis  may  be  a  comparatively 
unimportant  complication  of  the  acute  infectious  diseases,  or,  together  with 
the  parenchymatous  degeneration  of  other  organs,  may  form  a  distinct  ele- 
ment in  the  fatal  issue  of  these  diseases. 

Metastatic  abscesses  are  prone  to  be  followed  by  ulceration  and  the 
formation  of  fistulous  communications  with  the  neighboring  viscera. 

Treatment. — The  management  of  secondary  inflammation  of  the 
pancreas  is  regulated  solely  by  the  indications  derived  from  the  origin- 
ating disease. 


Chronic  Interstitial  Pancreatitis. 

Inflammation  of  the  connective  tissue  of  the  gland  usually  occurs  after 
adult  life,  and  depends  upon  a  variety  of  causes. 

The  secondary  form,  due  to  long-continued  venous  engorgement  result- 
ing from  lesions  of  the  cardiac  valves  and  from  chronic  disease  of  the 
lungs  or  liver,  is  the  most  frequently  observed. 

Other  causes  are  closure  of  the  duct  of  Wirsung,  the  retained  secretion 
producing  pressure  upon  the  glandular  tissue ;  the  extension  of  inflam- 
mation from  adjacent  organs,  as  the  bile-duct  when  there  is  an  impacted 
gall-stone,  or  the  stomach  and  duodenum,  especially  in  cancer  and  per- 
forating ulcer,  where  the  floor  of  the  ulcer  is  formed  by  the  pancreas ; 
the  pressure  of  tumors,  as  aneurisms  of  the  abdominal  aorta  and  coeliac 
axis ;  chronic  alcoholism  ;  •  and  syphilis. 

Anatomical  Appearances. — The  lesion  may  be  limited  to  the  head 
or  to  isolated  portions  of  the  gland,  or  be  uniformly  distributed.  The 
general  changes  are  a  hyperplasia  of  the  interacinous  connective  tissue, 
with  subsequent  contraction  and  atrophy,  or,  in  extreme  instances,  entire 
destruction  of  the  glandular  elements  proper,  the  organ  becoming  granu- 
lar and  firmer  and  tougher  than  normal.  A  section  shows  a  pale  surface, 
studded  at  intervals  with  white  spots,  from  which  little  cheese-like  and 
fatty  masses  may  be  squeezed,  and,  when  there  has  been  intense  hyper- 
Bemia,  with  minute  collections  of  reddish  pigment  and  small  hemorrhagic 
nysts,  indicating  previous  interstitial  hemorrhages. 
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When  tlie  contraction  caus^es  closure  of  the  small  excretory  ducts  or  of 
the  duct  of  Wirsung  itself,  the  section  shows  secondary  cysts  and  beaded 
canals. 

In  exceptional  instances  of  acquired  syphilis  the  pancreas  is  the  scat 
of  gummata  or  sclerosis,  but  in  congenital  syphilis  hyperplasia  of  the 
glandular  connective  tissue  frequently  occurs,  being  usually  associated  \vith 
specific  lesions  of  the  lungs,  liver,  kidneys,  and  general  glandular  system. 

Symptoms  and  Course. — As  chronic  pancreatitis  rarely  attains  a  suf- 
ficient degree  of  development  to  interfere  seriously  with  the  function  of 
the  organ,  the  disease  is  usually  latent,  or  masked  by  the  symptoms  of 
the  originating  lesion  in  secondary  hyperplasia,  or  by  the  associated  dis- 
eases of  the  abdominal  viscera  in  alcoholism  and  acquired  syphilis. 

When  due  to  hereditary  syphilis,  the  foetus  is  stillborn  or  death  takes 
place  soon  after  birth,  and  there  are  no  characteristic  symptoms. 

Occasionally,  however,  especially  when  it  depends  upon  a  complete 
obstruction  of  the  duct  of  Wirsung,  a  diagnosis  may  be  made  from  the 
presence  of  emaciation,  fatty  stools,  and  melituria,  with  epigastric  pain  of 
a  neuralgic  character,  and  the  discovery  of  a  deep-seated,  dense  tumor 
extending  transversely  across  the  epigastrium. 

The  duration  is  indefinite,  and  varies  greatly  with  the  cause.  While  a 
return  to  the  healthy  condition  is  possible  during  the  early  stage  of  the 
lesion,  the  usual  course  is  similar  to  that  of  chronic  interstitial  inflamma- 
tion in  other  organs. 

Treatment. — The  management,  when  a  diagnosis  can  be  made,  must 
be  guided  mainly  by  the  etiological  indications.  The  restoration  of  the 
functions  of  the  heart,  lungs,  or  liver  v/hen  these  organs  are  at  fault,  the 
abstinence  from  alcohol  in  the  drunkard,  and  an  energetic  use  of  mercu- 
rials or  iodide  of  potassium  in  syphilis,  are  of  the  first  importance  in 
arresting  the  disease.  A  persistent  course  of  mild  purgatives  and  of 
cathartic  mineral  waters  is  serviceable.  Pain  should  be  relieved  by  bella- 
donna or  opium.  The  diet  must  be  simple  and  digestible,  and  if  an 
arrest  of  the  pancreatic  secretion  be  indicated  by  the  appearance  of  fat 
in  the  stools,  an  effort  should  be  made  to  supply  the  deficiency.  For  this 
purpose  pancreatin,  prepared  by  precipitation  by  alcohol  from  a  watery 
extract  of  a  calf's  or  pig's  pancreas,  may  be  used.^  The  pancreatin  may 
be  given  in  doses  of  from  five  to  fifteen  grains,  in  the  form  of  a  pill  or 
in  capsules,  and  at  an  interval  of  two  hours  after  food  is  taken,  or  the 
same  quantity  of  pancreatin  may  be  added  to  the  food  a  few  moments 
before  it  is  eaten.  Probably  the  best  substitute  is  a  watery  infusion  of 
the  gland  containing  all  its  soluble  principles.  To  prepare  an  active 
infusion  the  pancreas  must  be  taken  from  the  animal  during  the  act  of 
digestion.  It  is  then  freed  from  its  surrounding  fat,  and  macerated  for 
two  hours  in  four  times  its  weight  of  water  at  a  temperature  ranging 
between  25°  and  30°  C.  (58.3°  and  61.1°  F.).  Another  plan  is  to  beat 
a  calf's  pancreas  in  a  mortar  with  six  fluidounces  of  water  until  a  milk- 
like fluid  is  obtained,  and  strain.  One-third  of  the  infusion  obtained  by 
either  method  is  administered  after  each  meal,  an  entire  pancreas  being 
thus  used  every  twenty-four  hours. 

*  One  gramme  of  pancreatin  is  sufficient  to  emulsify  fifteen  grammes  of  fatty  substances, 
to  convert  eight  grammes  of  starch  into  ghicose,  to  digest  fifty  grammes  of  fibrin,  twenty 
grammes  of  syntonine,  and  thirty -three  grammes  of  boiled  albumen  (Raymond). 
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The  extractum  pancreatis,'  as  it  is  now  furnished  to  the  profession,  is 
a  very  useful  preparation.    It  may  be  employed  to  peptonize  milk,  milk- 
gruel,  and  broth,  or  be  given  in  combination  with  bicarbonate  of  sodium 
at  a  fixed  interval  after  each  meal,  as  in  the  following  formula : 
Iji.  Ext.  pancreatis,  3j  ; 

Sodii  bi(^arbonatis,        3ij ; 
M.  et.  ft.  Chart  No.  XII. 
S.  One  powder  to  be  taken  two  hours  after  each  meal. 

Peptonized  milk  is  prepared  by  putting  into  a  clean  quart  bottle  5 
grains  of  extractum  pancreatis,  15  grains  of  bicarbonate  of  sodium,  and 
a  gill  of  cool  water ;  shake,  and  add  a  pint  of  fresh  cool  milk.  Place 
the  bottle  in  water  not  so  hot  but  that  the  whole  hand  can  be  held  in  it 
without  discomfort  for  a  minute,  and  keep  the  bottle  there  for  exactly 
thirty  minutes.  At  the  end  of  that  time  put  the  bottle  on  ice  to  check 
ftirther  digestion  and  keep  the  milk  from  spoiling. 

Peptonized  milk-gruel  is  made  of  equal  parts  of  any  farinaceous  gruel 
and  fresh  cold  milk.  To  a  pint  of  this  combination  5  grains  of  extrac- 
tum pancreatis  and  15  grains  of  bicarbonate  of  sodium  are  added,  and 
the  whole  allowed  to  stand  in  a  warm  place  for  thirty  minutes,  when  the 
process  of  digestion  must  be  arrested  by  placing  on  ice. 

Peptonized  broth  is  made  in  the  following  way :  Take  one-fourth  of  a 
pound  of  finely-minced  raw  lean  beef  or  mutton  or  chicken,  and  one- 
half  pint  of  cold  water ;  cook  over  a  slow  fire,  stirring  constantly,  until 
it  has  boiled  a  few  minutes.  Then  pour  off  the  liquor,  beat  the  meat  to 
a  paste,  and  put  both  into  a  bottle  with  a  half  pint  of  cold  water.  Add 
30  grains  of  extractum  pancreatis  and  20  grains  of  bicarbonate  of  sodium ; 
shake  well,  and  set  in  a  warm  place  (110-115°)  for  three  hours,  shaking 
occasionally;  then  boil  quickly.  Finally,  strain  or  clarify  in  the  usual 
way  and  season  to  taste. 


MORBID  GROWTHS  OF  THE  PANCREAS. 

Carcinoma. 

Cancer  is  probably  the  most  common  of  the  chronic  affections  of  the 
pancreas.  It  is  usually  secondary,  being  due  to  an  extension  of  carci- 
noma of  the  stomach,  duodenum,  liver,  or  abdominal  lymphatic  glands, 
but  there  are  enough  cases  on  record  to  show  that  it  may  be  primary. 
It  has  been  discovered  in  the  foetus  at  birth,  but  the  vast  majority  of  cases 
occur  after  the  age  of  forty.  Men  are  more  frequently  affected  than 
women.  Nothing  is  known  as  to  the  influence  of  inherited  tendency  in 
the  production  of  the  disease,  and  as  little  of  the  exciting  causes,  though 
some  authors  attach  much  importance  to  prolonged  pressure  upon  the  epi- 
gastrium and  to  blows  and  contusions  on  the  upper  part  of  the  abdomen. 

Anatomical  Appearances. — Primary  carcinoma  may  be  either  scir- 

^  That  prepared  by  Fairchild  Brothers  &  Foster  of  New  York  lias  proved  the  best  in 
my  hands. 
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rhous,  encephaloid,  or  colloid,  the  first  being  the  variety  most  frequently 
observed. 

The  lesion  begins  in  the  head  of  the  gland  in  the  form  of  seveml  small 
nodules  which  gradually  coalesce.  Sometimes  the  whole  gland  becomes 
involved  in  the  new  formation ;  again,  isolated  nodules  may  be  scattered 
throughout  its  substance,  and  exceptionally  the  growth  is  limited  to  the 
tail  or  middle  portion.  When  the  head  alone  is  involved,  the  remainder 
of  the  gland  either  remains  healthy,  undergoes  fatty  degeneration,  or 
becomes  indurated.  The  tumor  is  rounded  in  outline  and  nodular,  and 
varies  in  size,  density,  and  color  according  to  the  form  of  carcinoma 
present.  The  duct  of  Wirsung  is  ordinarily  obstructed,  large  retention 
cysts,  containing  a  yellowish-red  liquid,  are  formed,  and  the  changes 
already  described  under  the  head  of  Chronic  Interstitial  Pancreatitis  take 
place  in  those  portions  of  the  gland  which  are  free  from  carcinoma.  The 
disease  is  very  prone  to  extend  to  the  surrounding  organs,  particularly 
the  neighboring  lymphatic  glands,  the  duodenum,  and  the  liver,  rarely  to 
the  stomach.  When  the  contiguous  organs  are  not  directly  implicated  in 
the  carcinomatous  changes,  they  are  subjected  to  pressure  by  the  tumor, 
and  in  the  case  of  the  stomach  and  duodenum  adhesions  often  form,  and 
are  followed  by  perforation.  There  seems  to  be  a  tendency  also  to  infil- 
tration of  the  adjacent  subperitoneal  connective  tissue  and  to  hyperplasia 
of  the  fibrous  tissue  of  the  viscera,  even  when  they  are  not  secondarily 
involved  in  the  morbid  growth,  leading  to  narrowing  of  the  aorta,  thick- 
ening of  the  walls  of  the  stomach  and  duodenum,  and  a  sclerosis  of  the 
liver.  Obstruction  of  the  common  bile-duct,  with  dilatation  of  the  gall- 
bladder from  retention  of  bile,  is  a  frequent  result  of  the  disease. 

Secondary  carcinoma  of  the  pancreas  usually  first  appears  in,  and  is 
limited  to,  the  head  of  the  gland.  It  seldom  occurs  in  isolated  nodules, 
but  the  groAvth  is  generally  continuous  with  the  primary  cancerous  mass. 
The  form  is  either  scirrhous  or  encephaloid.  Wagner  records  a  case  of 
cylindrical-celled  epithelioma  following  a  simple  epithelioma  of  the  mucous 
membrane  of  the  duodenum ;  and  a  similar  instance  has  come  under  the 
author's  own  observation ;  ^  but  this  variety  of  morbid  gro^\i:h  is  rare. 
The  primary  growth  is  almost  uniformly  situated  in  the  stomach,  duo- 
denum, liver,  or  gall-bladder,  though  occasionally  it  may  be  seated  in 
some  distant  organ ;  in  such  cases  the  pancreatic  tumor  appears  as  an 
isolated  nodular  mass. 

Symptoms  and  Course. — The  symptoms  may  be  divided  into  two 
classes — namely,  first,  those  which  arise  from  the  lesion  of  the  gland 
itself;  and,  secondly,  those  which  depend  upon  the  effect  of  this  lesion 
on  the  neighboring  viscera. 

The  features  belonging  to  the  first  class  are  general  marasmus,  pain, 
the  appearance  of  fat  and  perhaps  undigested  muscular  fibres  in  the  fecal 
evacuations  and  of  fat  in  the  urine,  and  the  physical  signs  of  an  abdom 
inal  tumor. 

Loss  of  flesh  is  one  of  the  earliest  symptoms  :  it  is  generally  progress- 
ive, and  is  at  times  so  great  that  the  spine  can  be  distinctly  traced  through 
the  abdominal  walls.  Together  with  this  emaciation  there  is  debility,  often 
extreme,  but  sometimes  not  so  marked  as  might  be  expected  from  the  degree 
of  wasting.     The  skin  is  commonly  pale  and  dry,  and  before  jaundice  is 

*  Transa/^tUmi  of  the  Pathological  Society  nf  Philadelphia,  vol.  ix.  13. 
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de\Tloped  has  the  ordinary  sallow  hue  of  cancerous  cachexia.  The 
features  are  pinched,  and  the  face  wears  an  expression  of  anxiety  and 
suffering.  In  cases  uncomplicated  by  peritoneal  inflammation  the  temp- 
erature remains  about  normal,  or  it  may  be  lowered  as  the  general 
exhaustion  increases.  The  pulse  is  feeble  and  slightly  increased  in 
frequency. 

Pain  is  the  most  uniformly  present  and  the  earliest  symptom.  It  is 
always  situated  deep  in  the  epigastrium,  and  from  thence  extends  to  the 
back,  to  the  right  or  left  side,  downward  to  the  umbilicus  or  lower  part 
of  the  abdomen,  and  upward  into  the  chest.  It  is  generally  continuous, 
but  is  subject  to  remissions  and  paroxysmal  exacerbations.  During  the 
remissions  sensations  of  distress,  of  burning,  or  of  dull  pain  are  experi- 
enced at  the  pit  of  the  stomach ;  during  the  exacerbations,  w^hich  may  last 
several  days,  the  pain  becomes  extremely  acute  and  lancinating  and 
extended  in  distribution.  The  ingestion  of  food  and  pressure  upon  the 
epigastrium  have  no  constant  effect  upon  the  pain.  Quick  movements 
of  the  body  from  side  to  side  often  increase  it  and  excite  exacerbations. 
The  suffering  is  greatest  in  the  erect  posture,  and  on  this  account  the 
patient  bends  his  body  forward  so  as  to  relax  the  abdominal  muscles. 
The  paroxysmal  and  neuralgic  character  of  the  pain  indicates  implica- 
tion of  the  coeliac  plexus. 

The  appearance  of  fat  in  the  stools  is  an  important  symptom,  unless 
there  be  at  the  same  time  an  obstruction  to  the  passage  of  bile  into  the 
duodenum,  indicated  by  jaundice.  Lipuria  has  been  noticed  in  a  few 
cases  only. 

In  many  instances  (nearly  one-half  of  the  number  of  recorded  cases) 
physical  exploration  reveals  the  signs  of  enlargement  of  the  organ. 
At  times  there  is  merely  a  sense  of  fulness  and  resistance  to  the  touch, 
and  a  modified  tympanitic  percussion  note  in  one  of  the  three  regions  of 
the  upper  segment  of  the  abdomen.  But  usually  when  a  tumor  is  present 
it  is  readily  mapped  out  by  palpation.  The  tumor  is  seated  in  the  epigas- 
trium, and  may  extend  into  the  right  or  left  hypochondrium  or  down- 
ward into  the  umbilical  region.  It  varies  much  in  size,  is  rounded, 
nodulated,  firm,  slightly  movable  or  fixed,  and  tender,  though  sometimes 
painless,  to  the  touch.  Percussion  yields  dulness  or  a  dull-tympanitic 
sound.  On  auscultation  a  blowing  murmur  may  be  heard  when  the 
tumor  presses  upon  the  aorta ;  and  when  this  murmur  is  present  there 
is  usually  also  transmitted  pulsation. 

The  symptoms  belonging  to  the  second  class  arise  when  the  adjacent 
viscera  become  involved  in  the  cancerous  disease,  or  when  their  func- 
tional activity  is  disturbed  by  the  encroachment  and  pressure  of  the 
enlarged  pancreas. 

From  the  association  of  a  catarrhal  condition  of  the  mucous  membrane 
of  the  stomach,  particularly  when  the  pyloric  orifice  is  obstructed,  several 
prominent  symptoms  of  gastric  catarrh  are  frequently  observed — namely, 
sialorrhoea,  pyrosis,  acid  eructations,  flatulence,  abnormal  sensations,  such 
as  burning,  weight  and  oppression  in  the  epigastrium  after  taking  food, 
and  increased  thirst.  The  tongue  varies  in  appearance :  it  may  be  dry 
and  covered  with  a  brown  or  yellow  fur,  but  when  the  flow  of  saliva  is 
increased  it  is  peculiarly  clean  and  moist ;  and  this  condition  is  rather 
characteristic.     The  appetite  is  also  variable ;  sometimes  it  remains  good 


1126  DISEASES  OF  THE  PANCREAS. 

until  the  end,  and  occasionally  it  is  perverted.  Hiccough  in  some  causes 
is  an  obstinate  and  annoying  symptom. 

Nausea  and  vomiting  are  late  but  moderately  constant  features.  Their 
relation  to  the  ingestion  of  food  is  not  fixed.  The  vomited  matter  may 
consist  of  food,  of  glairy  mucus  more  or  less  tinged  with  bile,  of  color- 
less liquid,  or  of  a  fluid  resembling  a  mixture  of  bran  and  water.  If 
there  is  marked  pyloric  obstruction  with  dilatation  of  the  stomach,  large 
quantities  of  frothy  and  fermenting  material  containing  sarcina  ventriculi 
are  rejected  at  intervals.  In  the  rare  cases  in  wliich  secondary  sarcoma 
of  the  viscus  is  developed  the  ejecta  are  bloody  or  have  the  coffee-ground 
appearance,  and  the  vomiting  occurs  several  hours  after  eating,  as  the  new 
growth  is  generally  situated  at  the  pylorus.  When  there  is  adhesion  of 
the  pancreatic  tumor  to  the  stomach,  with  perforation,  both  blood  and  pus 
are  vomited.  Dilatation  of  the  stomach  is  attended  by  prominence  of  the 
epigastrium  and  an  extended  area  of  gastric  tympany,  and  in  cancer  of  the 
pylorus  a  tumor  is  often  appreciable  on  palpation.  The  bowels  are  usually 
constipated.  The  fecal  evacuations  are  hard,  and  when  the  biliary  secre- 
tion is  absent  from  the  intestine  they  are  clay-colored,  and  often  contain 
fat.  When  there  is  ulceration  of  the  mucous  membrane  of  the  duodenum 
following  secondary  cancer  or  adhesion,  the  stools  become  black  and  tar- 
like from  the  presence  of  altered  blood.  Complete  obstipation  occurs  in 
mechanical  obstruction  of  the  gut  from  direct  pressure  or  from  bands  of 
lymph.  Occasionally,  just  before  death  there  is  diarrhoea,  and  there  may 
be  an  alternation  of  vomiting  and  diarrhoea. 

The  symptoms  and  signs  of  secondary  carcinoma  or  sclerosis  of  the 
liver  may  be  present,  but  the  most  commonly  observed  indications  of 
impaired  hepatic  function  depend  upon  pressure-obstruction  of  the  com- 
mon bile-duct.  These  are  jaundice,  fatty  and  clay-colored  stools,  and  the 
appearance  of  a  tumor  in  the  region  of  the  gall-bladder.  Jaundice  is  a 
very  common  symptom.  It  occurs  late  in  the  disease  as  a  rule,  is  pro- 
gressive and  persistent,  resisting  all  treatment,  and  is  extreme  in  degree, 
the  skin  becoming  deep-yellow  or  greenish  in  color.  The  tumor  of  the 
distended  gall-bladder  is  pyriform  in  shape,  firm  and  elastic  to  the  touch, 
yields  a  dull  percussion  sound,  and  occupies  a  position  opposite  the  extrem- 
ity of  the  tenth  rib  on  the  right  side  of  the  abdomen. 

Dropsy  occurs  in  a  large  proportion  of  cases  (nearly  one-half)  during 
tlie  advanced  stages  of  the  disease.  It  is  due  to  vascular  obstruction 
occjusioned  by  the  pressure  of  the  enlarged  pancreas  itself  or  of  the  sec- 
ondarily degenerated  coeliac  glands,  and  finally  by  secondary  lesions  of 
the  liver.  The  dropsy  appears  either  in  the  form  of  ascites  or  anasarca, 
is  not  often  extreme  in  degree,  and  is  subject  to  variations,  disappearing 
and  reappearing  at  intervals.  Ascites  is  the  more  common  form,  but  both 
conditions  may  exist  iii  the  same  patient. 

It  is  impossible  in  the  majority  of  instances  to  definitely  fix  the  date 
of  onset  of  a  pancreatic  cancer,  but  the  avei-age  duration  of  the  disease 
may  be  stated  to  be  about  one  year.  The  uniformly  fatal  termination 
usually  takes  place  slowly  from  gradual  exhaustion  or  with  the  symp- 
toms of  an  adynamic  fever,  but  death  may  occur  suddenly  from  hemor- 
rhage. 

Diagnosis. — The  principal  features  of  carcinoma  of  the  pancreas  are 
extreme  emaciation,  loss  ot  strenp^h,  dyspepsia,  pain  of  a  neuralgic  cha- 
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racter  in  the  epigastrium,  constipatioD,  obstinate  jaundice,  moderate  as- 
cites or  anasarca,  the  appearance  of  fat  in  the  stools,  lipuria,  occasional 
vomiting,  and  the  physical  signs  of  an  epigastric  tumor. 

These  symptoms  are  not  pathognomonic,  however,  and  the  diagnosis 
can  be  certainly  established  only  when  it  is  possible  to  exclude  primary 
disease  of  the  surrounding  organs,  especially  of  the  stomach  and  liver. 

Cancer  of  the  stomach  may  be  excluded  by  the  less-marked  character 
of  the  functional  disturbances  of  the  viscus;  by  the  absence  of  frequent 
vomiting,  hsematemesis,  and  the  rejection  of  coifee-ground  material ;  by 
the  somewhat  different  situation  and  greater  immobility  of  the  tumor, 
by  the  seat,  distribution,  and  constancy  of  the  pain ;  and  by  the  presence 
of  jaundice  and  of  fat  in  the  stools  and  urine. 

Diseases  of  the  liver  attended  with  alterations  in  the  size  of  the  organ, 
as  caucer,  abscess,  albuminoid  and  fatty  degeneration,  sclerosis  and  hyda- 
tid tumor,  have  sufficiently  characteristic  physical  signs  and  symptoms  to 
be  readily  distinguished  from  cancer  of  the  pancreas.  On  the  other  hand, 
the  tumor  of  an  enlarged  gall-bladder  is  often  confusing.  The  situation 
of  this  tumor  opposite  the  tenth  rib  and  its  pyriform  shape  are  import- 
ant ;  other  distinguishing  points  depend  upon  the  cause  of  the  enlarge- 
ment. In  enlargement  from  accumulated  bile  the  tumor  is  elastic  and 
fluctuating;  from  accumulation  of  gall-stones,  hard  and  nodulated,  mov- 
able, painless  on  palpation,  and  often  the  seat  of  crackling  fremitus,  pro- 
duced by  manipulation  and  due  to  the  rubbing  together  of  several  calculi ; 
from  cancer,  hard,  nodular,  the  size  of  an  orange,  tender  on  pressure,  rapid 
in  growth,  preceded  by  attacks  of  biliary  colic,  and  attended  by  fistulous 
communications  with  the  intestines  and  the  passage  of  gall-stones  per 
anum. 

In  aneurism  of  the  aorta  or  coeliac  axis  the  tumor  may  present  in  the 
epigastrium  and  produce  analogous  pressure  symptoms.  But  the  pain  is 
more  of  the  character  described  as  wearing,  and  is  usually  augmented  at 
night :  on  grasping  the  tumor  a  uniform  expanding  pulsation  is  felt  in 
place  of  the  to-and-fro  movement  appreciable  in  a  tumor  resting  upon  a 
healthy  blood-vessel  and  receiving  a  transmitted  impulse,  while  the  con- 
stitutional symptoms  and  course  are  quite  different. 

The  tumor  of  malignant  disease  of  the  omentum,  although  it  appears 
in  the  epigastrium  or  upper  part  of  the  umbilical  region,  is  much  more 
movable,  and  is  accompanied  by  ill-defined  symptoms  very  dissimilar  to 
those  of  pancreatic  cancer. 

In  cancer  of  the  transverse  colon  the  mass  may  occupy  nearly  the  same 
position  as  a  pancreatic  growth,  but  the  pain  occurs  several  hours  after 
food  is  taken ;  vomiting  is  absent,  and  there  is  frequently  hemorrhage 
from  the  bowels. 

Chronic  pancreatitis  is  accompanied  by  symptoms  simulating  those  of 
cancer ;  the  enlargement  of  the  gland,  however,  is  not  so  great,  nor  are 
the  indications  of  pressure  upon  adjacent  organs  so  prominent.  The  pain 
is  less  severe,  the  general  failure  in  health  more  gradual,  the  progress 
slower,  and  constipation  less  common. 

Treatment. — The  indications  are  to  maintain  the  strength  of  the 
patient,  to  provide  a  diet  that  is  nutritious  and  at  the  same  time  easily 
digested,  to  allay  pain  by  the  employment  of  narcotics,  and  to  relieve  as* 
far  as  possible  the  various  symptoms  as  they  arise.     The  plan  of  admin- 
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istering  a  calf's  pancreas  or  extractum  pancreatis  will  prove  serviceable 
when  the  fecal  evacuations  contain  fat.  Nutritious  and  peptonized  ene- 
mata  may  be  of  service  in  some  cases. 


Sarcoma  and  Tubercle  of  the  Pancreas. 

Sarcoma  of  the  pancreas  occurs  with  extreme  rarity.  It  is  impossible 
during  life  to  distinguish  it  from  carcinoma. 

Tubercle  of  the  gland  is  infrequently  met  with.  Some  pathologists 
deny  its  occurrence,  and  believe  that  the  cases  recorded  as  such  are  merely 
instances  of  caseous  degeneration  of  the  neighboring  glands.  When  it 
does  occur,  it  is  always  secondary,  the  primary  disease  being  situated  in 
the  lungs  or  intestines.  The  alterations  in  the  gland  consist  in  the  devel- 
opment of  cheesy  masses  or  of  miliary  granulations  in  the  connective  tis- 
sue between  the  acini.  The  condition  gives  rise  to  no  definite  symptoms, 
and  its  diagnosis  during  life  is  impossible. 


DEGENERATIONS  OF  THE  PANCREAS. 

Fatty  Disease  of  the  Pancreas. 

Two  forms  of  fatty  degeneration  occur,  either  separately  or  combined 
—namely,  fatty  infiltration  and  fatty  metamorphosis. 

Fatty  infiltration  consists  of  a  true  hypertrophy  of  the  fat-tissue  nor- 
mally existing  in  the  gland,  or  of  an  increase  and  extension  into  the  gland 
of  the  peri  pancreatic  adipose  tissue.  Yellow  bands  and  masses  of  fat- 
tissue  appear  between  the  acini,  and  by  constantly  increasing  in  size  lead 
gradually  to  a  total  atrophy  of  the  cells  of  the  acini.  The  canal  of 
Wirsung  contains  a  fatty  liquid.  These  changes  are  found  associated 
with  fatty  liver,  heart,  and  omentum,  in  drunkards  especially. 

Fatty  metamorphosis  of  the  gland  consists  of  a  change  analogous  to 
fatty  metamorphosis  of  other  organs.  When  hyperplasia  of  the  inter- 
stitial connective  tissue  is  absent,  the  organ  is  flaccid,  soft,  and  diminished 
in  size;  the  acinous  structure  remains  distinct,  though  the  acini  and  ducts 
are  filled  with  a  fatty  emulsion  :  after  tliis  is  discharged  or  absorbed  the 
gland  appears  as  a  flaccid  band,  and  finally  becomes  entirely  atrophied. 
Fatty  metamorphosis  occurs  in  drunkards,  in  diabetes,  in  advanced  age, 
in  cancer,  phthisis,  and  other  wasting  diseases. 

Neither  form  of  fatty  disease  gives  rise  to  symptoms  by  which  it  can 
be  recognized  during  life. 


Albuminoid  Degeneration  of  the  Pancreas. 

This  is  only  found  in  combination  with  amyloid  change  in  other  organs 
of  the  body,  and  a  diagnosis  cannot  be  made. 
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Hemorrhages  into  the  Pancreas. 

Hemorrhages  into  the  pancreas  may  be  be  divided  into  three  classes. 

The  most  common  form  depends  upon  passive  hypersemia,  the  result 
of  chronic  diseases  of  the  heart,  kings,  or  liver.  In  this  condition  the 
effusion  of  blood  coexists  with  chronic  inflammatory  changes  in  the  inter- 
stitial connective  tissue.  The  appearance  at  first  is  of  minute  bloody 
points  scattered  throughout  the  areolar  tissue ;  later,  these  change  into 
round  or  oval  pigment  masses,  or  spaces  containing  reddish  serum  and 
surrounded  by  thickened,  rust-colored,  irregular  walls. 

The  second  class  includes  the  rare  cases  of  hemorrhage  resulting  from 
the  rupture  of  one  of  the  large  blood-vessels  of  the  gland,  and  due  to 
some  pre-existing  change  in  the  vessel  walls.  In  these  the  pancreas  is 
enlarged,  may  be  converted  into  a  sac  containing  blood,  either  fluid  or 
coagulated  or  partially  crystallized  according  to  the  duration  of  life  after 
the  hemorrhage  has  taken  pkce,  and  a  ruptured  blood-vessel  may  be 
readily  discovered  on  dissection. 

The  condition  in  which,  without  any  evidence  of  passive  hypersemia  or 
gross  vascular  lesion,  the  entire  pancreas  become  hemorrhagic,  constitutes 
the  third  class.  The  gland  is  then  dark-red  or  violet  in  color,  the  meshes 
of  the  interstitial  tissue  are  filled  with  recent  or  altered  blood,  and  the 
acini  are  stained  of  a  dull-gray  hue.  The  hemorrhage  may  extend  to  the 
connective  tissue  surrounding  the  gland.  Finally,  the  organ  becomes  soft, 
the  peritoneal  covering  sloughs,  and  fragments  of  broken-down  gland- 
tissue  escape  into  the  peritoneal  cavity.  These  lesions  are  so  analogous  to 
those  which  attend  thrombosis  occurring  in  other  organs  that  their  depend- 
ence upon  the  same  cause  seems  probable. 

The  first  form  of  hemorrhage  is  unattended  by  special  symptoms.  In 
the  second  a  pulsating  tumor  may  suddenly  appear  in  the  epigastrium, 
and  the  ordinary  indications  of  hemorrhage — vomiting,  fainting  fits,  cold 
extremities,  feeble  pulse,  and  general  exhaustion — are  present.  Death 
may  occur  suddenly  or  the  patient  may  linger  on  for  months.  In  the 
third  condition  death  usually  occurs  very  suddenly,  probably  from  pres- 
sure upon  the  sympathetic  ganglia.  There  are  no  symptoms,  and  the 
rapid  termination  prevents  the  development  of  general  peritonitis,  which 
would  otherwise  occur  from  the  sloughing  of  the  peritoneum. 

There  are  no  indications  for  treatment. 


OBSTRUCTION  OF  THE  PANCREATIC  DUCT. 

OBSTRUcrriON  of  the  excretory  duct  is  a  frequent  occurrence  in  pan- 
creatic disease,  and  is  due  to  two  classes  of  causes — namely,  1st,  pressure 
from  without ;  and,  2d,  closure  of  the  canal  by  catarrhal  swelling  of  its 
mucous  membrane  or  by  calculi. 

In  the  first  class  may  be  placed  obstruction  depending  upon  contrac- 
tion occurring  in  sclerosis  of  the  gland,  upon  carcinoma  of  the  head  of 
the  gland,  upon  peripancreatic  adhesions  and  indurations,  upon  the  pres- 
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CDce  of  large  gall-stoues  in  the  ductus  choledochus,  and  upon  carcinoma 
of  the  pylorus  and  duodenum  and  enlargement  of  the  neighboring  lym- 
phatic glands. 

In  catarrh  of  the  canal  of  Wirsung  the  obstruction  results  either  from 
simple  swelling  of  the  mucous  membrane  or  from  the  presence  of  a  plug 
of  tough  mucus. 

The  formation  of  pancreatic  concretions  is  by  no  means  a  rare  event, 
though  these  calculi  are  met  with  far  less  frequently  than  either  gall- 
stones or  salivary  concretions.  They  result  from  precipitation  of  the 
inorganic  ingredients  of  the  pancreatic  juice,  and  are  usually  seated  in 
the  main  duct,  although  they  may  be  situated  in  the  smaller  branches. 
They  may  be  single  or  multiple,  as  many  as  twenty  having  been  counted 
in  one  gland.  In  shape  they  are  spherical,  oval,  or  branched,  with  some- 
times a  smooth,  at  others  a  spiculated,  surface ;  their  size  varies  from  that 
of  a  minute  granule  to  a  small  walnut ;  they  are  usually  white  or  grayish- 
white  in  color,  but  may  be  black ;  and  are  composed  of  the  carbonate  of 
lime  or  of  a  combination  of  the  carbonate  and  phosphate  with  oxalate  of 
lime.  Coincidently  with  these  calculi  it  is  common  to  find  concretions  in 
the  kidneys  and  gall-bladder. 

Concretions  composed  of  insoluble  protein  substances  have  also  been 
found  in  the  pancreatic  ducts  (Virchow). 

The  most  probable  causes  of  the  formation  of  pancreatic  calculi  seem 
to  be  catarrhal  conditions  of  the  mucous  membrane  of  the  ducts  and  an 
alteration  in  the  chemical  composition  of  the  secretion. 

Whatever  the  cause,  the  obstruction,  when  complete,  leads  to  retention 
of  the  secretion  and  the  formation  of  retention  cysts. 

When  the  obstruction  is  situated  at  the  duodenal  extremity  of  the  duct, 
the  canal  and  its  secondary  branches  are  either  uniformly  dilated  or  sac- 
culi  are  formed.  These  sacculi  are  round  or  oval,  vary  greatly  in  size, 
sometimes  reaching  the  dimensions  of  the  fist  or  of  a  child's  head ;  they 
may  be  single,  or  several  of  them  may  be  present,  differing  in  size  and 
causing  irregular  projections  of  the  outer  surface  of  the  gland.  When 
the  obstruction  occurs  at  some  point  in  the  course  of  the  duct,  the  dilata- 
tions and  sacculi  are  found  only  behind  the  point  of  occlusion.  The 
small  cysts  contain  a  fluid  resembling  the  pancreatic  juice ;  the  larger,  a 
whitish,  chalky  fluid,  which  in  old  cases  may  contain  white  friable  con- 
cretions composed  of  carbonate  and  phosphate  of  lime,  and  become  puru- 
lent, or  be  stained  bright  red  or  chocolate-colored  from  the  occurrence  of 
hemorrhage.  In  such  instances  hsematoidin  crystals  can  be  discovered 
by  the  microscope.  The  interior  of  the  dilated  ducts  and  of  the  retention 
cysts  is  lined  by  a  single  layer  of  thin  flat  cells,  with  irregular  edges  and 
with  oval  flat  nuclei.  The  walls  are  thickened,  and  composed  of  super- 
imposed layers  of  laminated  connective  tissue  separated  from  one  another 
by  flat  nucleated  cells.  The  secreting  structure  of  the  gland  undergoes 
atrophy  from  pressure,  or  fatty  metamorphosis  takes  place,  and,  although 
the  gland  is  increased  in  size  from  the  presence  of  the  cysts,  its  functional 
power  is  lost. 

In  addition  to  causing  obstruction  of  the  duct  of  Wirsung  and  the 
changes  mentioned,  pancreatic  calculi  may  produce  induration,  atrophy, 
acute  inflammation,  or  even  suppuration  of  the  surrounding  glandular 
tissue. 
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Symptoms  and  Course. — The  main  feature  is  the  presence  in  the 
epigastrium  of  a  rounded,  smooth,  fluctuating,  painless  tumor.  There 
are  also  indications  of  the  absence  of  the  pancreatic  secretion  from  the 
digestive  tract — notably,  emaciation,  general  debility,  and  the  appearance 
of  fat  in  the  stools.  Jaundice  resulting  from  a  coincident  obstruction 
of  the  bile-duct  is  a  frequent  symptom,  and  melituria  has  been  noted  in 
some  cases.  It  is  probable,  too,  that  the  passage  of  a  calculus  along  the 
duct  may  give  rise  to  pain  resembling  in  character  and  distribution  the 
pain  of  hepatic  colic. 

The  duration  is  indefinite.  Sometimes  the  termination  is  sudden  from 
the  rupture  of  a  cyst  into  the  peritoneal  cavity  or  into  the  stomach  or 
duodenum,  with  hemorrhage. 

Diagnosis. — The  absence  of  pain,  of  tenderness,  and  of  cachexia, 
together  with  the  physical  characters  of  the  tumor,  distinguishes  it  from 
carcinoma  of  the  gland. 

Though  not  likely  to  be  confounded  with  this  disease,  both  hydatid 
tumor  of  the  liver  and  distension  of  the  gall-bladder  must  be  borne  in 
mind  in  making  the  diagnosis  of  a  fluctuating  tumor  situated  in  the  upper 
third  of  the  abdomen. 

Treatment  must  be  entirely  symptomatic.  Attention  to  the  general 
health,  proper  regulation  of  the  diet,  and  the  employment  of  pancreatiu 
or  an  infusion  of  calf's  pancreas  to  supply  the  place  of  the  deficient 
pancreatic  juice,  are  the  important  steps.  Attacks  of  pancreatic  colic 
indicate  the  use  of  anodynes. 

In  two  reported  cases  in  which  the  cysts  were  very  large  paracentesis 
for  the  removal  of  the  fluid  contents  was  resorted  to,  and  there  are  two 
cases  on  record  in  which  the  cysts  were  extirpated  after  abdominal  sec- 
tion. Kulenhampff  of  Bremen  records  a  case  of  a  man,  thirty-nine 
years  of  age,  in  whom,  after  a  succession  of  severe  blows  upon  the 
abdomen,  a  tumor  appeared  in  the  epigastrium.  An  exploratory  incision 
was  made,  and  a  few  ounces  of  pancreatic  fluid  evacuated  by  aspiration. 
Six  days  afterward  the  abdomen  was  opened,  the  peritoneum  united  to 
the  incision,  and  antiseptic  gauze  inserted  to  produce  adhesive  inflamma- 
tion between  the  sac  and  the  abdominal  wall.  Adhesion  taking  place 
after  four  days,  the  cyst  was  opened,  a  liter  of  fluid  evacuated,  a  tent 
inserted,  and  an  antiseptic  dressing  applied.  For  sixteen  days  fluid 
<3onstantly  escaped  in  slowly  diminishing  quantities,  and  the  tumor 
disappeared,  a  fistulous  tract  remaining.  This  completely  closed  under 
the  use  of  tincture  of  iodine  and  nitrate  of  silver  at  the  end  of  the 
seventh  week.  Thiersch  opened  a  pancreatic  cyst  and  evacuated  three 
liters  of  chocolate-colored  fluid ;  recovery  with  a  fistula  followed. 

From  a  patient  supposed  to  be  suffering  from  ovarian  dropsy  Rokitan- 
sky  partially  extirpated  a  cyst  connected  with  the  tail  of  the  pancreas ; 
death  from  suppurative  peritonitis  occurred  on  the  tenth  day. 

N.  Bozeman^  on   December  2,   1880,  successfully  removed   from   a 
woman   forty-one  years  old  a  pancreatic  cyst  weighing,  with   its  con 
tents,  twenty  and  a  half  pounds.     In  this  instance  also  the  operation 
was  undertaken  for  the  removal  of  a  supposed  ovarian  tumor,  the  diag- 
nosis not  being  established  until  after  the  abdomen  was  opened. 
^New  York  Medical  Ber--i.  Jan.  14,  1882. 


PERITONITIS. 

By  ALONZO  CLARK,  M.  D.,  LL.D. 


Italian  physicians  in  the  later  years  of  the  seventeenth  century  and 
in  the  early  ones  of  the  eighteenth  had  acquired  some  knowledge  of  the 
symptoms  of  the  disease  we  now  call  peritonitis,  but  known  to  them  as 
inflammation  of  the  intestines.  Indeed,  it  is  claimed  by  some  of  the 
admirers  of  Hippocrates  that  there  are  passages  in  his  writings  that 
indicate  some  knowledge  of  the  disease.  But  this  claim  will  probably 
be  always  received  with  man}^  doubts  as  to  its  validity. 

In  confirmation  of  the  first  statement  I  will  transcribe  certain  passages 
from  Morgagni's  thirty-fifth  letter :  In  inflammation  of  the  intestines 
"  Albertini  had  observed  the  pulse  to  be  low  and  rather  weak,  such  as 
you  will  find  it  to  have  been  in  general  in  the  foregoing  letter  under 
Nos.  9,  11,  18,  and  25.'^  He  also  observed  the  abdomen  to  be  tense  and 
hard,  the  face  and  eyes  to  have  something  unusual  in  their  appearance. 
"  Medical  writers,  indeed,  agree  in  the  tension  of  the  abdomen,  but  they 
add  many  other  symptoms,  which  prove  beyond  a  doubt  the  intestines  to 
be  inflamed  ;  yet  they  mean  that  evident  inflammation  which  all  may 
easily  ascertain,  and  not  that  obscure  disorder  which  we  now  speak  of, 
and  which  few  suspect''  (gangrene  of  the  intestines).  "By  the  same 
writers  it  is  also  supposed  that  there  is  an  obstinate  costiveness  and  con- 
tinual vomiting.'' 

Morgagni  refers  to  the  assistance  rendered  by  Albertini,  Valsala,  Van 
Swieten,  Rosa,  and  others  in  elucidating  this  subject.  It  is  singular, 
considering  the  clearness  of  his  perce})tion  of  the  symptoms  of  inflam- 
mation of  the  intestines,  that  he  should  be  so  greatly  confused  regarding 
gangrene  and  sphacelus  of  the  same  parts.  He  looks  on  these  as  the 
result  of  inflammation,  and  when  the  two  classes  of  cases  are  considered 
and  compared,  the  result  is  a  contrast  and  not  a  resemblance.  Yet  he 
supposes  that  the  differences  are  to  be  accounted  for  by  the  different 
modes  in  which  the  same  disease  may  be  developed  in  different  persons. 

Another  thing  obtrudes  itself  on  the  attention  in  these  letters :  that 
while  a  number  of  post-mortem  examinations  are  reported  of  those  who 
had  died  of  inflammation  of  the  intestines,  of  gangrene  and  sphacelus 
of  the  intestines,  of  hepatic  abscess  opening  into  the  peritoneal  cavity, 
there  is  no  record  of  finding  in  the  abdomen  anything  corresponding  to 
what  is  now  known  as  the  inflammatory  effusions  from  serous  mem- 
branes. 

Sydenham  died  in  1689.     I  have  searched  his  works,  not  for  perito- 
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iiitis,  for  the  word  was  not  in  use  in  his  day,  but  for  some  account  of 
inflammation  of  the  intestines  or  of  some  disease  in  the  description  of 
which  symptoms  are  named  that  distinguish  or  belong  to  peritonitis,  and 
with  the  single  exception  of  pain  the  search  has  been  fruitless. 

Cullen  in  1775  mentions  the  disease,  but  says  that  so  little  is  known 
about  it  that  he  will  not  attempt  a  description  of  it. 

Bichat  died  in  1802  in  the  thilrty-eighth  year  of  his  age.  I  am  not 
able  at  present  to  lay  my  hand  on  his  Pathological  Anatomy ;  I  therefore 
quote  from  Chomel's  article  on  peritonitis  in  the  Dictionnaire  de  Medecine 
to  show  his  claim  to  important  studies  regarding  that  disease :  "  For  a 
long  time  peritonitis  was  confounded  under  the  name  of  inflammation  du 
bas  ventre  with  inflammations  of  the  abdominal  viscera;  and  it  is  to 
Bichat  belongs  the  merit  of  having  proved  that  inflammation  of  the 
peritoneum  is  a  disease  distinct,  and  that  it  ought  to  be  separated  from 
enteritis,  gastritis,  etc.,  as  pleurisy  is  separate  from  pneumonia.  The 
studies  of  Gasc  and  of  Laennec  soon  confirmed  the  opinion  of  Bichat, 
and  assured  to  peritonitis  the  important  place  which  it  ought  to  occupy 
in  all  nosological  tables.  It  has  become  since  then  a  subject  of  numerous 
observations  and  of  interesting  researches  regarding  the  causes  de  sa 
marche  and  the  lesions  it  causes.^^ 

The  references  are  not  given  by  Chomel,  but  they  are  probably  these : 
Laennec,  Histoire  des  Inflammations  du  Peritoine,  1804;  and  Gasc,  Dic- 
tionnaire  des  Sciences  Med,,  p.  490,  1809. 

Gasc  says  that  the  twenty  years  next  preceding  his  publication  wit- 
nessed the  first  stage  of  the  true  history  of  peritonitis.  Walther  in  1786 
had  contributed  some  facts,  and  S.  G.  Vogel  in  1795,  but  the  rounding 
off  and  completing  their  work  was  left  for  Bichat. 


Acute  Diffuse  Peritonitis. 

Morbid  Anatomy. — The  first  thing  that  strikes  the  observer  in  the 
post-mortem  examination  of  a  person  who  has  died  of  this  disease  is  the 
tendency  of  the  intestines  to  protrude  through  the  cut  made  in  the  abdom- 
inal wall.  This  is  produced  by  their  dilatation  generally,  both  small  and 
large,  by  gas.  No  gas,  under  these  circumstances,  ever  escapes  from  the 
})eritoneal  cavity  unless  there  has  been  perforation  of  the  alimentary  canal 
somewhere.  While  the  intestines  are  in  this  manner  dilated,  the  stomach 
is  small  and  usually  empty. 

On  the  surface  of  the  intestines  there  will  be  found  a  layer  of  coag- 
ulated fibrin,  often  very  thin  and  delicate,  requiring  a  scraping  of  the 
surface  of  the  peritoneum  to  demonstrate  it,  but  commonly  obvious 
enough,  and  sometimes  quite  abundant.  This  same  false  membrane 
can  be  found  on  the  viscera  covered  by  the  peritoneal  membrane,  on 
its  anterior  extension,  and  most  at  the  point  of  contact  of  one  coil 
of  the  intestine  with  another.  Incorporated  with  this  new  membrane 
or  lying  under  it  will  often  be  seen  blood-spots,  thin,  translucent, 
diffused,  and  having  ill-defined  boundaries. 

The  blood-vessels  themselves  are  not  remarkably  congested.  Here  and 
there  may  be  spots  where  some  redness  remains,  and  the  vessels  are  larger 
than  natural.     But  the  congestion  and  redness,  which  analogy  leads  us  to 
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believe  belong  to  tlie  active  stages  of  the  disease,  have  in  great  degrop 
disappeared  after  death. 

The  peritoneal  membrane  itself  has  hardly  become  thickened,  certainly 
not  in  marked  degree,  but  it  has  lost  its  lustrous  surface,  is,  at  least 
in  parts,  of  an  opaline  color,  as  if  it  had  absorbed  diluted  milk,  and 
there  is  an  effusion  of  serum  or  slight  oedema  on  its  attached  surface. 
Whatever  may  be  the  popular  opinion  regarding  the  termination  of 
inflammation  of  the  bowels  in  mortification^  whatever  the  opinion  of 
the  older  physicians,  it  is  safe  to  say  that  gangrene  of  the  peritoneum 
has  never  been  the  result  of  uncomplicated,  difiiise,  acute  peritonitis. 
Peritonitis  from  strangulation  of  the  intestine  or  analogous  causes  is  of 
course  excepted.  But  in  puerperal  peritonitis  I  have  noticed  a  fact  to 
which  I  have  nowhere  seen  an  allusion.  The  parietal  peritoneum  is  at 
two  points  in  the  abdomen  but  loosely  attached  to  the  wall.  One  of  tliese 
is  on  the  anterior  wall,  anterior  to  and  a  little  above  the  iliac  fossa ;  the 
other  is  above  and  below  the  kidney  on  each  side  of  the  body.  In  these 
parts  I  have  seen  the  membrane  forced  off  from  its  attachment  to  the 
walls,  which  with  it  made  a  sac  containing  pus.  Such  an  abscess,  if 
the  patient  live  long  enough,  would  doubtless  cause  the  death  of  the 
membrane. 

There  is  in  almost  every  case  of  peritonitis  more  or  less  of  serous 
effusion,  commonly  not  seen  at  first  on  opening  the  abdomen,  for  it  has 
sunk  into  the  pelvis.  It  is  transparent,  of  a  yellowish  hue,  and  some- 
times flocculi  of  lymph  are  found  in  it. 

Whether  the  inflammation  of  the  peritoneum  extends  to  organs  covered 
by  it  is  a  question  that  has  been  much  discussed  ;  but  it  is  admitted  that 
these  organs,  to  a  shallow  depth  on  their  surface,  have  an  unnatural  color ; 
and  when  it  is  remembered  that  the  peritoneum  is  nourished  by  vessels 
not  exclusively  its  own,  but  running  along  its  attached  surface,  and  dis- 
tributed as  well  to  the  surface  of  the  organs  it  covers,  it  is  easy  to  admit 
that  to  a  very  limited  depth  the  organs  partake  of  the  inflammatory  dis- 
ease. This  supposition  gives  an  easy  explanation  of  the  constipation 
which  is  so  prominent  a  feature  among  the  symptoms  of  the  disease. 

The  manner  in  which  the  false  membrane  is  disposed  of  in  those  who 
recover  is  an  interesting  question.  Forty  or  more  years  ago  Vogel 
described  the  process  by  which  the  new  effusion  became  a  living  tissue^ 
and  the  manner  in  which  blood-corpuscles  and  blood-vessels  were  formed 
in  it;  and  another  author  had  found  that  the  time  needed  to  complete  this 
vascularization  was  twenty  days.  But  now  Bauer  and  most  of  the  Ger- 
man writers  inform  us  that  the  coagulated  fibrin  is  converted  into  fatty 
matter  and  is  absorbed,  and  that  when  adhesions  occur  they  result  from 
the  coalescence  of  a  new  formation  of  the  connective-tissue  elements  built 
up  into  granules.  The  question,  then,  arises.  Will  the  chemical  consti- 
tution of  fibrin  permit  its  conversion  into  oil?  If  it  will,  then  the 
further  question  presents  itself.  By  what  chemical  action  is  the  change 
effected  within  the  body  ?  I  do  not  intend  to  discuss  these  questions,  but 
propose  them  by  way  of  expressing  some  doubt  regarding  the  accuracy 
of  this  statement. 

I  have  always  supposed  that  the  epithelial  layer  of  the  peritoneum  was 
pushed  off  by  the  first  of  the  effusions  in  peritonitis,  and  that  this  was 
one  of  the  causes  of  the  lustreless  aj'jpenrniice  of  the  I'loinhniiif.     Thi.«* 
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opinion  I  have  never  attempted  to  confirm  or  correct  by  the  microscope. 
Bauer  confounds  this  idea.  He  says  :  "  The  deposition  of  fibrin  occurs 
before  the  endothelium  presents  any  changes.  This  fibrinous  eifusion 
encloses,  primarily,  hardly  any  cellular  elements,  and  only  a  few  cast-off 
endothelial  cells  are  to  be  found  in  it.  The  endothelium  itself  is  swollen 
and  turbid ;  the  cell-body  is  increased  in  size ;  the  contents  are  granu- 
lar ;  multiplication  of  the  nuclei  is  apparent ;  the  cells  are,  in  fact,  in 
active  division.  In  the  tissue  of  the  serous  membrane  itself,  soon  after 
the  deposition  on  its  surface,  an  accumulation  of  indifferent  (?)  cells  takes 
place,  especially  around  the  vessels,  so  that  the  spaces  between  the  vessels 
are  thus  completely  filled  up.  The  fixed  connective-tissue  corpuscles  take 
part  in  the  inflammatory  process.'^ 

Delafield  says  :  "  If  the  autopsy  is  made  within  a  few  hours  after  death, 
we  find  the  entire  peritoneum  of  a  bright-red  color  from  congestion  of 
the  blood-vessels ;  but  that  is  all :  there  is  no  fibrin,  no  serum,  no  pus ; 
epithelial  cells  are  increased  in  size  and  number."  For  this  kind  of  peri- 
tonitis he  proposes  the  term  cellular.  He  finds  it  in  cases  of  local  abscess 
of  the  abdominal  cavity  in  which  inflammatory  action  has  extended  over 
the  whole  membrane,  and  particularly  on  the  omentum  also,  in  the  first 
two  days  of  puerperal  peritonitis.  "  The  ordinary  form  of  acute  peri- 
tonitis is  attended  with  changes  in  the  endothelium  and  fixed  connective 
tissue,  and  with  the  production  of  serum,  fibrin,  and  pus."  He  describes 
the  migration  of  white  corpuscles  of  the  blood  through  the  walls  of 
capillaries  to  become  pus-cells,  and  then  says :  "  Minute  examination 
shows  that  two  distinct  sets  of  changes  are  going  on  at  the  same  time : 
first,  a  production  of  fibrin,  serum,  and  pus ;  second,  swelling  and  multi- 
plication of  the  endothelial  cells.  If  the  inflammation  is  very  intense, 
the  pus  and  fibrin  are  most  abundant ;  if  milder,  the  changes  in  the  endo- 
thelium are  more  marked." 

I  have  said  above  that  the  epithelium  is  early  washed  off  by  the 
inflammatory  effusions.  In  opposition — or,  perhaps  better,  in  correction 
— of  this  idea,  Delafield  says  :  "  There  may  be  a  considerable  amount  of 
pus  produced,  and  yet  the  layer  of  endothelium  remains  in  place."  '^If, 
however,  the  pus  and  fibrin  are  produced  in  large  amounts,  the  endothe- 
lium falls  off  and  leaves  the  surface  of  the  peritoneum  bare."  The  con- 
nective-tissue cells  of  peritoneum,  he  says,  undergo  but  little  change  in 
the  first  three  days  of  the  inflammation,  "  but  by  the  seventh  day  these 
cells  are  marked  by  increase  in  size  and  number  in  all  parts  of  the  peri- 
toneum." 

Tv/o  or  three  times  in  my  life  I  have  met  with  a  peculiar  arrangement 
of  the  false  membrane  and  serum  of  peritoneal  inflammation,  of  which  I 
do  not  remember  to  have  seen  a  description.  It  is  this  :  the  serum  is  en- 
closed or  encysted  in  bladders,  the  walls  of  which  are  the  false  membrane. 
There  may  be  two  or  three  layers  of  these  bladders,  one  upon  another, 
all  more  or  less  flattened,  and  each  holding  from  two  to  six  ounces  of 
fluid.  It  would  seem  that  in  these  cases  the  inflammatory  activity  rose 
and  fell  in  its  progress,  early  reaching  the  point  at  which  coagulable 
lymph  was  effused,  then  falling  to  the  stage  in  which  serum  alone 
escaped.  This  serum  lifted  the  false  membrane  irregularly,  so  that  several 
pools  were  formed.  After  this  the  inflammation  returns  to  the  fibrous 
exudation  stage,  and  gives  to  these  bladders  a  floor  which  blends  with  the 


1136  PERITONITIS. 

roof  at  the  edges,  and  thus  makes  a  complete  sac.  Once  more  the  inflam- 
matory action  is  changed  in  its  intensity,  so  that  the  only  effusion  is 
serum  ;  and  this  serum  again  raises  the  new  layer  of  false  membrane  into 
oladders — not  always  or  generally  in  the  exact  position  of  the  first  series. 
Still  again,  the  inflammation  may  be  so  changed  as  to  make  a  fibrinous 
flow  to  this  second  series  of  bladders.  I  am  not  certain  that  I  have  seen 
a  third  series  of  these  rare  productions.  They  have  doubtless  been  seen 
by  other  persons,  and  may  have  been  described.  I  have  not  been  an 
exhaustive  reader  on  the  subject,  but  I  can  well  understand  how  they 
may  have  been  called  hydatids  on  examination  of  the  sacs  without  looking 
at  the  contents.  The  fluid  in  the  cysts  is  simply  serum,  with  no  echiuococ- 
cus  sacs,  and  then  the  number  of  these  inflammatory  sacs  greatly  exceeds 
the  probable  number  of  the  fibrous  sacs  of  hydatids. 

Pus  in  large  quantity  is  not  often  a  product  of  simple  acute  diffusive 
peritonitis,  although  it  is  frequently  found  in  that  form  of  the  disease  that 
attends  puerperal  fever,  septicaemia,  or  erysipelas.  Yet  I  have  seen  it  a 
few  times.  The  pus  is  not  generally  pure,  but  is  mixed  with  serum 
in  different  proportions,  and  there  will  be  seen  at  the  same  time  deposits 
of  lymph  attached  to  the  peritoneum  or  scales  of  it  floating  in  the  fluid 
effusion,  or  both.  There  is  reason  to  believe  that  in  the  cases  of  this  class 
a  very  large  proportion  are  fatal  in  the  acute  stages,  but  in  the  cases  that 
live  for  a  few  weeks  the  pus  is  disposed  to  collect  in  pools  and  become 
abscesses  by  adhesions  around  them  at  their  borders.  These  abscesses  are 
disposed  to  find  an  exit  from  the  body.  In  one  case  four  abscesses  that 
were  found  in  this  way  in  different  parts  of  the  abdominal  cavity  had 
each  burrowed  toward  the  umbilicus,  and  were  actually  discharging  their 
contents  at  this  point  when  I  saw  the  case.  In  another  case  one  abscess 
only  was  formed,  and  in  four  weeks  it  had  perforated  the  colon.  The 
opening  was  nearly  an  inch  in  diameter. 

Kalantarians  says,  in  eight  examinations  of  the  solar  and  hypogastric 
plexus  in  persons  who  had  died  of  acute  peritonitis  changes  which  he 
regards  as  inflammatory  had  occurred,  with  subsequent  opaque  swelling 
of  the  nerve-cells,  ultimate  fatty  degeneration,  brown  pigmentation,  and 
atrophy.  In  chronic  peritonitis  the  cells  are  often  converted  into  amor- 
phous pigment  matter,  with  increase  and  sclerosis  of  the  ganglionic  con- 
nective tissue.  Still,  it  is  worthy  of  notice  that  these  changes  do  not 
express  themselves  in  symptoms  in  those  that  recover. 

Etiology. — Numerous  writers  have  expressed  a  doubt  whether  a 
spontaneous  acute  peritonitis  ever  occurs,  or  if  it  is  ever  primary  its 
occurrence  in  this  way  is  very  rare.  Habershou^  has  presented  the  case 
with  more  apparent  force  than  any  other  writer.  He  studied  the  record 
of  five  hundred  autopsies  of  peritonitis  made  at  Guy\s  Hos})ital  during 
twenty-five  years,  but  he  "  cannot  find  a  single  case  thoroughly  detailed 
where  the  disease  could  be  correctly  regarded  as  existing  solely  in  the 
peritoneal  serous  membrane." 

This  statement  must  be  received  with  some  caution.  In  twenty-five 
years  the  records  were  probably  made  by  a  number  of  different  persons, 
and  persons  of  varying  views  and  varying  capacity  and  judorment.  It  is 
possible  that  the  quotation  may  embrace  some  of  the  changes  already 
referred  to  as  the  consequences  of  peritonitis.     It  does  embrace  the  cases 
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"  when  inflammation  of  the  serous  membrane  occurs  in  the  course  of 
albuminuria,  pyaemia,  puerperal  fever,  erysipelas,  etc."  It  also  includes 
"  pei'itonitis  caused  by  general  nutritive  changes  in  the  system,"  as  seen 
"  in  struma,  cancer,  etc.,"  "  comprising  also  those  cases  in  which  the  cir- 
culation of  the  peritoneum  has  been  so  altered  by  continued  hypersemia 
(modifying  its  state  of  growth)  that  very  slight  existing  causes  suffice  to 
excite  mischief,  as  in  peritonitis  with  cirrhosis,  disease  of  the  heart,  etc." 

With  these  explanations  the  statement  differs  widely  from  what  it 
would  seem  to  mean  without  them.  It  is  far  from  saying  that  peritonitis 
always  follows  some  abdominal  lesion  and  is  caused  by  that  lesion. 

Habershon's  paper  was  published  twenty-three  years  ago,  and  during 
all  these  years  the  curative  treatment  of  peritonitis,  to  which  the  paper 
itself  gave  currency,  has  enabled  us  to  study  our  cases  after  recovery  as 
well  as  before  the  sickness,  and  it  can  hardly  be  doubted  that  a  much 
larger  proportion  of  the  cases  are  primary  and  idiopathic  than  either 
Louis  or  Habershon  found  reason  to  admit.  That  a  large  number  are 
produced  by  preceding  lesions  and  constitutional  conditions  no  one  will 
be  likely  to  doubt. 

Among  the  500  post-mortem  examinations  of  peritonitis  reported  by 
Habershon,  he  found  preceding  disease  or  injury  recognizable  in  the 
abdominal  cavity  in  261.     The  following  is  his  table,  viz. : 

From  hernia,  of  which  19  were  internal  obstruction, 102 

From  injuries  or  operations 35 

From  perforation  of  the  stomach,  ileum,  oecum  and  appendix,  colon,  etc. 

(other  13  mentioned  with  hernia,  or  with  caecal  disease)   ., 43 

And  leading  to  fecal  abscess  (2  otherwise  mentioned) 17 

From  typhoid  ulceration  without  perforation 5 

From  disease  or  operation  on  bladder  and  pelvis,  viscera,  etc 42 

From  disease  of  the  liver  and  gall-bladder •    .    11 

From  acute  disease  of  the  colon  (3  others  enumerated  with  perforation)   .    .      3 

From  disease  of  the  caecum  or  appendix  (9  others  previously  mentioned)  .    .  3 

261 

Habershon  says  that  in  the  (his)  second  and  third  divisions  of  the  cases 
the  causes  were  as  follows  : 

From  Bright's  disease 63 

From  pysemia,  13;  erysipelas,  5;  puerperal  fever,  10;  with  pneumonia,  3  .    31 

From  strumous  disease 70 

From  cancerous  disease 40 

From  hepatic  disease 27 

From  heart  disease 9 

240 

I  have  drawn  thus  liberally  from  Habershon's  paper  because  it  is  the 
only  paper  that  I  know,  in  any  language,  founded  on  the  analysis  of  a 
large  number  of  cases  (for  five  hundred  post-mortem  examinations  is  a 
large  number  for  a  disease  no  more  frequent  than  peritonitis),  in  the  belief 
that  he  dealt  with  facts  and  that  his  conclusions  must  be  of  great  value. 
He  may  differ  with  other  physicians  regarding  what  constitutes  strumous 
disease  and  in  the  agency  of  heart  disease.  He  may  have  mistaken  coin- 
cidence for  consequence,  but  the  paper  bears  the  marks  of  honesty  and 
good  faith  from  the  beginning  to  the  end. 

In  Habershon's  second  division,  under  which  he  ranks  the  cases  of ' 
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peritonitis  caused  by  "  a  changed  condition  of  the  blood/'  he  ascribes  63 
to  albuminuria.  Every  physician  knows  how  often  meningitis  or  peri- 
carditis or  pleurisy  may  occur  under  these  circumstances,  especially  in 
young  persons ;  but,  for  myself,  I  cannot  but  express  surprise  at  these 
figures.  In  one  capacity  or  another  I  have  been  connected  with  \aru^e 
hospitals  for  forty-eight  years,  and  have  seen  many  cases  of  albuminuria 
in  private  practice,  and  can  recall  but  few  instances  in  which  kidney 
disease,  excepting  cancer  and  other  tumors,  has  terminated  in  peritonitis. 
In  modification  of  this  statement,  however,  it  is  proper  to  add  that  the 
hospital  physician  cannot  know  how  half  the  diseases  he  treats  terminate, 
on  account  of  the  American  plan  of  interrupted  service,  and  even  less 
can  he  know  of  the  mode  of  death  in  cases  which  he  sees  in  consultation. 
Even  with  this  admission,  from  my  standpoint  it  is  not  easy  to  believe 
that  one-eighth  of  the  cases  of  peritonitis  are  caused  by  albuminuria. 

The  word  pyaemia  used  by  Habershon,  it  seems  to  me,  ought  to  be 
replaced  by  septicaemia,  and  it  has  been  by  many  of  the  profession. 
Sedillot  many  years  ago  proved  that  laudable  pus  injected  into  the  blood- 
vessels of  the  dog  produced  no  signs  of  disease,  but  that  septic  pus,  so 
used,  was  followed  by  grave  symptoms,  even  death.  Among  the  author's 
cases  thirteen  were  associated  with  the  septic  poison.  He  also  found  five 
which  he  thinks  were  independent  of  erysipelas.  One  in  one  hundred 
is  a  proportion  hardly  large  enough  to  establish  the  relation  of  cause  and 
effect  against  the  chances  of  concurrence. 

I  can  make  a  remark  with  reference  to  the  inquiry  by  C.  Dubacy  in 
the  October  number  (1881)  of  the  American  Journal  of  Medical  Sciences, 
whether  diphtheria  produces  peritonitis.  When  diphtheria  became  epi- 
demic among  us  in  1860  or  1861  for  several  years,  I  saw  a  great  deal  of 
it,  but  did  not  recognize  any  relation  between  it  and  peritonitis. 

The  relations  of  hernia,  injuries,  and  operations  to  peritonitis  need  nc; 
commentary. 

Perforations  of  the  alimentary  canal  may  require  some  illustrative 
statements.  These  occur  most  frequently  in  the  vermiform  appendix 
of  the  caecum,  and  are  almost  invariably  caused  by  some  irritating  sub- 
stance imprisoned  in  its  tube.  In  some  cases  it  is  a  seed  of  some  fruit, 
as  the  orange  or  lemon ;  in  others,  a  cherry-pit ;  in  one  that  I  remember 
it  was  a  small  stone,  such  as  is  sometimes  found  in  rice ;  in  others,  a  hard 
fecal  concretion ;  in  one,  a  child,  a  singular  formation :  a  strawberry-seed 
was  the  centre ;  around  this  a  layer  of  fecal  matter,  around  the  fecal 
matter  a  calcareous  layer,  on  this,  again,  a  fecal  layer,  and  so  on  to  the 
number  of  six  layers,  the  external  one  being  calcareous.  This  body  was 
about  one-lburth  of  an  inch  in  diameter,  and  may  have  been  years  in 
forming.  In  this  connection  I  may  state,  per  contra,  that  I  am  informed 
that  in  a  pathologiciil  museum  in  Boston  is  preserved  an  appendix  that 
contains,  and  did  contain,  a  large  number  of  bird-shot,  which  did  no 
mischief  except  to  enlarge  the  appendix.  This  was  from  the  body  of  a 
man  wlio  had  shot  and  eaten  many  birds.  My  observation  has  led  me 
to  the  belief  that  a  large  proportion  of  the  cases  of  peritonitis  occurring 
in  children  are  due  to  perforation  of  the  appendix. 

Of  the  diseases  of  the  liver  producing  acute  diffuse  peritonitis,  tlie 
foremost,  I  think,  is  abscess,  single  or  multiple.  The  different  modes  in 
which  gall-stones  may  produce  it  may  be  illustrated  by  the  following 
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cases  :  (1)  A  lady  died  of  acute  peritonitis.  At  post-mortem  examination 
a  large  abscess  was  found,  bounded  above  by  the  liver,  in  other  directions 
by  adherent  intestines;  it  contained  nearly  a  quart  of  pus:  at  the  bottom 
of  the  sac  was  a  single  gall-stone,  very  large  and  very  black;  the  gall- 
bladder was  perforated  and  very  much  shrunken.  The  gall-stone  had 
caused  an  ulceration  of  the  gall-bladder,  but  none  of  the  intestines,  in 
this  respect  differing  from  the  process  known  as  painless  transit  of  a  gall- 
stone. So  the  calculus  caused  the  abscess,  and  the  abscess  caused  the 
general  peritonitis.  (2)  A  lady  between  fifty  and  sixty  years  of  age  had 
an  attack  of  gall-stone  pains;  she  had  had  them  before.  In  a  few  hours 
symptoms  of  peritonitis  were  manifest,  and  she  died.  The  post-mortem 
examination  showed  the  ductus  cysticus  was  ulcerated  and  perforated. 
Two  gall-stones  of  large  size  had  been  formed  in  the  gall-bladder,  and 
had  been  pushed  forward  into  the  duct  about  halfway  to  the  common 
duct,  leaving  it  enlarged  as  they  advanced.  The  foremost  one  had  caused 
an  ulcer  on  the  anterior  or  lower  side  of  the  duct,  and  bile  had  escaped, 
staining  all  the  right  half  of  the  abdominal  cavity,  and  throughout  this 
half  only  the  parts  were  covered  with  false  membrane  and  stained  with 
bile. 

These  cases  are  not  so  very  uncommon.  John  Freeland  of  An- 
tigua had  a  patient,  a  colored  woman  sixty-five  years  of  age,  who  had 
been  suffering  from  intermittent  fever,  gastric  disorder,  and  retching. 
In  one  of  the  vomiting  spells  she  experienced  great  pain,  which,  being 
relieved  by  an  opiate,  soon  returned  and  was  attended  by  tympanitic  and 
tender  abdomen.  Death  occurred  in  collapse  about  eight  hours  later. 
The  cavity  of  the  abdomen  was  found  filled  with  blood  and  bile,  the 
intestines  inflamed  and  gangrenous  in  spots,  and  there  was  general  peri- 
tonitis. The  gall-bladder  was  empty ;  the  hepatic  duct  was  lacerated, 
and  contained  pouches  in  which  gall-stones  were  encysted.  One  of  these 
bags  was  lacerated.  This  laceration  was  surrounded  by  evidences  of 
recent  inflammation,  and  caused  the  general  peritonitis.^ 

The  perforations  of  the  stomach  which  I  have  seen  have  been  attended 
by  little  inflammation  of  the  peritoneum.  Death  has  followed  this  acci- 
dent in  twenty  to  thirty-six  hours.  There  has  been  little  pain,  little 
tumefaction  of  the  bowels,  little  tenderness,  but  a  sense  of  sinking  and 
a  peculiar  feeling  at  the  stomach  which  the  patient  finds  it  difficult  to 
describe. 

The  ulcers  of  dysentery  do  at  times  perforate  all  the  coats  of  the  colon, 
and  yet  do  not  with  any  uniformity  cause  general  peritonitis ;  but  as  the 
destructive  process  approaches  the  outer  covering  the  latter  becomes 
inflamed,  and  lymph  enough  is  effused  to  close  the  opening  and  prevent 
the  escape  of  the  contents  of  the  intestine ;  so  that,  while  perforation  is 
not  uncommon,  I  have  rarely  seen  diffuse  peritonitis  accompanying  dys- 
entery. 

Habershon  reports  6  cases  in  which  incomplete  typhoid  ulcers  of  the 
intestines  caused  peritonitis,  and  15  from  the  complete  perforation.  I 
believe  that  the  physicians  of  this  country  and  those  of  France  have 
found  the  complete  perforation  much  the  most  common. 

I  do  not  remember  to  have  seen  fecal  accumulation  in  the  intestines 
produce  peritonitis  at  all  general.  I  did  see,  years  ago,  a  man  of  middh* 
1  The  Medical  Record,  Dec.  9,  1882. 
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age  in  whom  fecal  impaction  in  the  ascending  colon  had  caused  destruc- 
tion of  all  the  layers  of  the  abdominal  wall  on  the  right  side,  so  that  the 
contents  of  the  intestine  were  exposed  to  view  in  a  space  of  three  inches 
by  two.  This  implies  that  there  had  been  peritoneal  inflammation  enough 
to  seal  the  intestine  to  the  abdominal  wall  on  all  the  borders  of  this  extra- 
ordinary ulcer.  The  man  recovered  in  about  six  months,  and  returned  to 
his  business. 

The  inconsiderable  operation  of  tapping  for  abdominal  and  ovarian 
dropsy  has  sometimes  been  followed  by  acute  peritonitis.  In  the  early 
part  of  my  professional  life  I  met  with  several  such  cases,  and  have  wit- 
nessed the  same  from  time  to  time  since.  These  were  mostly  cases  of 
dropsy  from  cirrhosis  of  the  liver.  Habershon  found  5  such  cases,  and 
7  in  the  tapping  of  ovarian  cysts. 

The  rupture  of  ovarian  cysts  has  produced  peritonitis,  but  iti  a  larger 
number  of  cases  such  rupture,  even  when  the  result  of  violence,  has  not 
led  to  inflammation  ;  but  the  kidney  secretion  has  been  greatly  augmented 
and  the  fluid  absorbed,  so  that  the  rupture  has  been  beneficial  rather  than 
harmful. 

Tumors,  particularly  those  of  a  malignant  character,  are  apt  to  grow  to 
the  surrounding  structures  by  adhesions  the  result  of  chronic  inflamma- 
tion, but  now  and  then  they  provoke  an  acute  attack  which  becomes  gen- 
eral. Benign  tumors  may,  in  rare  instances,  do  this.  In  one  case  a  man 
died  of  acute  peritonitis,  and  the  examination  showed  that  a  tumor  noticed 
before  death,  a  very  large  serous  cyst  standing  out  of  the  left  kidney,  down- 
ward-forward, was  the  only  lesion  that  antedated  tlie  inflammation. 

Infiltration  of  urine,  in  any  of  the  several  ways  in  which  it  can  reach 
the  peritoneum,  is  a  cause  of  peritonitis.  Pelvic  cellulitis  may  also  be  a 
cause,  though  twenty  or  thirty  cases  in  succession  may  run  a  favorable 
course  with  no  secondary  lesions;  it  is  still  recognized  as  one  of  the 
occasional  causes  of  peritonitis. 

Among  the  rare  causes  of  diffiisive  peritonitis  is  perforation  of  the  intes- 
tine by  lumbricoid  worms.  In  such  cases  the  product  of  the  inflammatory 
action  is  apt  to  be  sero-purulent,  with  but  a  limited  amount  of  fibrin.  E. 
Marcus  reports  such  a  perforation,  and  it  was  called  by  Peris  ascarido- 
phagie.  The  worms  were  apparently  not  found  in  the  peritoneal  cavity, 
but  in  the  intestines.  The  perforation  had  bloodless  edges,  which  lay 
quite  close  upon  one  another,  as  if  they  had  been  separated  by  a  piercing 
action  of  the  attenuated  extremity  of  the  parasite  not  eaten  through.^ 

Lusk  finds  that  certain  vaginal  injections  excite  a  local  peritonitis. 
Sentey  gives  the  details  of  a  case  in  which  a  midwife  undertook  to  pro- 
cure an  abortion  by  the  douche.  She  used  a  tube  that  was  large  with  a 
spreading  mouth  or  opening,  which  probably  received  the  neck  of  the 
uterus  in  such  a  way  as  to  prevent  the  return  of  the  water.  It  was,  in 
consequence,  forced  into  the  uterus  and  through  one  of  the  Fallopian 
tubes  into  the  peritoneal  cavity.  By  this  a  rapidly-fatal  peritonitis  was 
developed.  He  refers  to  two  other  similar  cases.  It  would  seem  that 
this  mode  of  procuring  abortion  can  be  frightfully  misused,  however  safe 
it  may  be  in  skilful  hands. 

There  is  a  word  still  to  be  said  regarding  the  difference  between  perito- 
nitis produced  by  wounds,  operations,  violence,  and  internal  growths,  or 

1  N.  Y.  Med.  Jourrud,  Jan.  27,  1883. 
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what,  with  a  little  liberty,  may  be  called  traumatic  causes,  and  that  which 
arises,  spontaneously  or  without  recognizable  cause.  The  first  shows  a 
tendency  to  limit  itself  to  the  immediate  neighborhood  of  the  injury,  and 
more  frequently  does  not  become  general ;  while  the  latter  spreads  pretty 
quickly  over  the  whole  extent  of  the  peritoneum. 

Symptoms. — There  is,  perhaps,  no  grave  disease  whose  symptomatol- 
ogy is  more  easily  interpreted,  in  which  the  diagnosis  is  more  easily  made, 
than  the  average  case  of  acute  diffuse  peritonitis.  Yet  there  are  obscure 
cases  which  it  is  difficult  to  recognize. 

In  a  well-marked  case  the  first  symptom  is  pain.  Chomel  and  even 
some  later  writers  believe  that  chill  precedes  the  pain,  but  to  the  best  of 
my  recollection  it  has  not  generally  so  occurred  to  me ;  and  the  question 
arises,  Have  they  kept  the  symptoms  of  puerperal  peritonitis  separated 
from  those  of  simple  peritonitis? 

The  pain  is  first  felt  in  a  somewhat  limited  space  in  the  abdomen,  and 
pretty  rapidly  spreads,  so  that  it  is  soon  felt  in  every  part  of  the  bowels. 
It  may  remain  greatest  in  the  part  where  it  first  began,  but  there  are 
many  exceptions  to  this  statement.  As  the  disease  advances  the  pain  and 
tenderness  become  more  marked,  and  the  patient  will  try  to  diminish  the 
tension  of  the  abdominal  walls  by  lying  on  his  back  and  by  bending  the 
hip-  and  knee-joints,  often  also  for  the  additional  purpose  of  lifting  the 
bedclothes  from  his  abdomen.  Often  the  patient  will  resist  the  physi- 
cian's movement  to  examine  his  bowel  with  the  hand.  In  the  last  few- 
hours  of  life  the  pain  ceases. 

The  pulse  in  its  frequency  follows  the  advances  in  the  disease.  At  the 
onset  it  is  not  much  accelerated,  but  in  two  or  three  hours  it  may  reach 
100  to  120  in  the  minute.  Besides  becoming  more  frequent,  it  becomes 
smaller  in  volume  and  more  tense.  Toward  the  end  of  a  fatal  case  it 
may  reach  140  to  160  in  the  minute  and  be  very  small. 

In  the  early  hours  of  peritonitis  the  bowels  begin  to  swell,  and  percus- 
sion shows  that  the  swelling  is  caused  by  gaseous  accumulation.  This 
increases  as  the  disease  goes  on,  so  that  in  some  the  bowels  become  greatly 
distended — so  much,  indeed,  as  to  diminish  the  thoracic  space  and  inter- 
fere with  the  respiration.  As  the  disease  advances  the  tympanitic  reso- 
nance may  give  place  to  dulness  on  percussion  on  the  sides  and  lower 
part  of  the  abdomen.     This  is  due  to  fluid  effusion. 

Before  the  introduction  of  opium  in  the  treatment  of  peritonitis  the 
green  vomit  was  a  marked  feature  of  the  disease.  It  occurs  in  other  con- 
ditions, but  rarely,  and  its  occurrence  in  this  disease  was  so  common  that 
it  was  regarded  as  almost  diagnostic.  The  fluid  vomited  is  of  a  spinach- 
green  color,  and  the  color  is  probably  derived  from  the  bile ;  at  least,  I 
have  examined  it  repeatedly  for  the  blood-elements,  and  have  not  found 
them.     In  these  days  this  symptom  of  peritonitis  is  not  often  observed. 

Constipation  is  absolute  in  uncomplicated  peritonitis  of  ordinary  sever- 
ity, and  I  believe  is  caused  by  a  temporary  paralysis  of  the  muscular  layer 
of  the  intestine.  It  has  already  been  stated  that  the  blood-supply  of  the 
peritoneum  is  through  vessels  whose  capillaries  are  shared  by  that  mem- 
brane and  the  tissues  which  it  covers.  Inflammatory  action  in  the  peri- 
toneum of  average  severity  would  naturally  extend  to  this  lyiuscular  layer 
and  render  it  inactive.  When  the  inflammation  abates  it  recovers  it« 
contractile  power.     Thus,  the  intestines  become  entirely  insensitive  to 
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cathartic  medicines.  This  fact  is  not  observed  in  puerperal  peritonitis, 
probably  because  the  large  share  which  the  uterus  takes  of  the  disease 
may  act,  in  some  degree,  as  a  derivative ;  and  then,  so  far  as  I  know,  the 
muscular  hiyer  of  the  intestines  does  not  undergo  the  change  of  color  and 
appearance  in  the  latter  disease  that  has  been  observed  in  the  former. 
This  obstinate  constipation  has  been  noticed  from  the  first  discovery  of 
the  disease,  and  during  forty  years  in  the  first  part  of  this  century  many 
physicians  believed  that  if  they  could  overcome  it  their  patients  would 
recover.  The  present  interpretation  of  this  conviction  is  that  if  catharsis, 
which  was  very  rarely  effected,  did  precede  recovery,  the  disease  was  not 
of  a  grave  type — if,  indeed,  it  was  peritonitis  at  all. 

Sometimes  peritonitis  occurs  in  the  course  of  a  diarrhoea ;  then  the  con- 
stipation is  not  at  once  established,  but  the  symptoms  of  the  two  diseases 
concur  for  one  or  two  days,  when  the  diarrhoea  ceases. 

Abdominal  respiration  ceases  when  peritonitis  is  established,  eithei 
because  the  movements  of  the  diaphragm  produce  pain  or  because  the 
diaphragm  is  partly  paralyzed,  as  is  the  muscle  of  the  intestines.  Then 
the  gaseous  distension  of  the  bowels  obstructs  the  action  of  this  muscle. 
As  a  clinical  fact  it  is  important,  and  has  often  helped  me  in  a  diagnosis. 
Another  kindred  fact  is  that  all  the  indications  of  peristaltic  action  cease. 
I  have  a  great  many  times  placed  my  hand  on  the  abdomen  and  patiently 
waited  for  a  sensation  that  would  be  evidence  of  intestinal  movements^ . 
but  did  not  discover  any — have  placed  my  ear  on  the  surface  of  the  abdo- 
men, and  have  long  listened  for  the  gurgling  which  is  so  constant  in 
healthy  bowels,  and  have  listened  in  vain.  In  this  respect  my  observa- 
tions differ  from  those  of  Battey,  who  reports  that  he  has  heard  the  fric- 
tion of  the  newly-made  false  membrane  in  respiration,  while  I  concur 
with  him  in  the  statement  that  the  sensation  of  friction  can  be  felt  by 
pressure  of  the  ends  of  the  fingers  into  the  abdominal  wall  so  as  to  pro- 
duce indentation.  It  should  be  said  regarding  the  friction  sound  in  res- 
piration that  Battey  has  the  support  of  Chomel,  and  he  in  his  turn  quotes 
Barth  and  Roger;  so  that  there  may  be  in  this  sign  more  than  I  have 
thus  far  found.     (See  case  hereafter  related.) 

The  temperature  of  the  body  is  not,  considering  the  extent  of  mem- 
brane involved,  remarkably  high.  I  have  recently  attended  a  most  care- 
fully-observed case  in  which  the  temperature  never  rose  above  104°  F. 
It  falls  below  the  temperature  of  health  as  the  disease  approaches  a  fatal 
termination. 

From  the  time  this  disease  was  recognized  as  a  separate  and  distinct 
affection  the  countenance  has  fixed  the  attention  of  writers.  The  face  is 
pale  and  bloodless  and  the  features  pinched,  and  the  general  expression  is 
one  of  anxiety  and  suffering.  I  do  not  remember  to  have  seen  a  flushed 
face  in  peritonitis,  although  the  degree  of  paleness  differs  in  different 
patients. 

The  mind  is  almost  always  clear,  unless  disturbed  by  the  medicines 
used  in  the  treatment.  Yet  cases  are  recorded  in  which  a  mild,  and  still 
more  rarely  a  violent,  delirium  has  been  noticed.  Subsultus  tendinum, 
and  even  convulsions,  have  been  witnessed,  but  whether  these  Tsym})toms 
belong  to  the  peritonitis  or  to  an  accompanying  uraemia  has  not  received 
the  attention  of  those  who  have  witnessed  them. 

The  urine  is  usually  scxmty  and  high-colored,  but  it  does  not  oflen 
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contain  either  albumen  or  casts.  This  statement  is  presumably  untrue 
of  the  cases  in  which  Bright's  disease  preceded  the  peritonitis  and  is  sup- 
posed to  be  the  cause  of  it — a  variety  of  the  disease  with  which  I  have 
already  declared  my  scanty  acquaintance.  The  urine  is  often  voided  with 
difficulty,  and  sometimes  retained,  so  that  resort  to  a  catheter  becomes 
necessary. 

The  symptoms  of  this  disease  are  not  invariable.  In  one  case  the 
inflation  of  the  bowels  is  only  enough  to  be  perceptible ;  in  another,  as 
I  have  said,  it  becomes  a  distressing  symptom,  while  in  most  the  bowels 
are  obstinately  constipated.  A  case  may  now  and  then  occur  in  which 
evacuations  can  be  procured  by  cathartics.  Pain  is  regarded  by  all  phy- 
sicians as  the  most  constant  symptom,  and  it  has  existed  in  every  case 
that  I  have  seen,  or  at  least  tenderness ;  but  the  late  Griscom  stated  to 
me  that  a  man  once  came  to  his  office  for  advice  in  whom  he  suspected 
peritonitis;  but  the  man  asserted  that  he  had  no  pain,  and  the  doctor 
placed  his  fist  on  the  abdominal  wall  and  pushed  backward  till  he  was 
resisted  by  the  spinal  column,  the  man  asserting  that  the  pressure  did  not 
hurt  him ;  yet  he  died  the  next  day,  the  doctor  declared,  of  peritonitis. 
This  may  be  credible  in  view  of  the  fact  that  absence  of  pain  in  puerperal 
peritonitis  is  not  very  uncommon.  The  green  vomit,  which  was  expected 
in  all  cases  forty  years  ago,  for  the  most  part,  as  I  have  intimated,  disap- 
pears under  the  opium  treatment.  There  are  persons  in  whom  peritonitis 
does  not  accelerate  the  pulse  beyond  100  beats  in  the  minute.  The  pain, 
in  rare  cases,  remits  and  recurs  with  some  degree  of  regularity,  in  this 
respect  resembling  intestinal  colic.  Andral  reports  such  a  case ;  I  have 
also  witnessed  it. 

Mortality. — Up  to  the  time  when  the  opium  treatment  was  adopted, 
peritonitis  was  a  fearful  word ;  a  large  proportion  of  those  attacked  by  it 
died  of  it.  In  1832,  I  began  to  visit  hospitals  as  a  medical  student,  and 
for  eight  years,  at  home  or  abroad,  was  almost  a  daily  attendant.  The 
number  of  recoveries  of  those  that  I  saw, in  that  time  can  be  counted  on 
the  fingers  of  one  hand.  This  may  be  regarded  as  its  natural  mortality, 
for  the  treatment  of  that  day  seemed  to  exercise  little  or  no  control  over 
it.     (Farther  on  this  matter  will  be  referred  to  again.) 

Duration. — Chomel  believed  that  the  disease  might  prove  fatal  in 
eighteen  hours,  while  he  regards  its  average  duration  as  seven  or  eight 
days.  I  very  much  doubt  whether  peritonitis,  not  caused  by  perforation, 
violence,  or  surgical  operation,  was  ever  fatal  in  eighteen  hours.  I  do  not 
remember  any  case  of  shorter  duration  than  two  or  three  days.  Then,  on 
the  other  hand,  the  period  of  seven  or  eight  days  in  the  fatal  cases  appears 
to  me  too  long.  In  the  early  part  of  my  professional  life  I  remember  to 
have  look(Kl  for  death  in  three  or  four  days.  At  present,  in  the  fatal  cases, 
life  is  prolonged  to  double  or  more  than  double  that  time.  In  the  major- 
ity of  those  that  recover  at  present  the  duration  of  the  symptoms  is  from 
two  days  to  a  week ;  in  a  few  they  have  continued  fourteen  days ;  and 
lately  I  have  assisted  in  the  treatment  of  a  case  in  which  there  was  little 
amelioration  for  forty  days,  and  yet  the  peritonitis  was  cured. 

Diagnosis. — When  the  symptoms  are  fully  developed  there  are  few 
diseases  that  are  more  easily  recognized.  It  is  when  these  symptoms  are 
slowly  or  irregularly  manifested,  or  when  some  other  disease  which  may 
account  for  many  of  the  symptoms  occurs  with  it  or  precedes  it,  that  there 
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should  be  any  real  difficulty.  It  is  customary  to  regard  the  danger  of 
confounding  the  transit  of  a  renal  or  hepatic  calculus  with  peritonitis  as 
worthy  of  comment.  But  if  the  reader  will  turn  to  the  articles  in  this 
work  which  relate  to  these  topics,  he  Avill  find  the  symptoms  so  widely 
different  from  those  enumerated  in  this  article  as  belonging  to  peritonitis 
that  he  will  be  surprised  that  this  item  in  the  diagnosis  should  have  occu- 
pied so  much  room. 

In  a  case  already  referred  to,  in  which  peritonitis  followed  gall-stone 
pains,  the  transition  was  so  marked  by  the  rapid  acceleration  of  the  pulse 
and  swelling  of  the  abdomen  that  each  of  the  three  physicians  in  attend- 
ance at  once  appreciated  the  significance  of  the  change.  A  physician  who 
resided  in  the  country  called  on  me  to  report  his  own  case.  He  had  a 
little  before  had  a  very  painful  affection  of  the  abdomen  which  continued 
for  three  days.  The  pain  was  paroxysmal,  confined  to  the  region  of  the 
liver,  back  and  front,  for  one  day ;  after  that  there  was  some  tenderness 
over  most  of  the  abdomen,  but  no  tympanitis.  His  pulse  became  fre- 
quent and  his  temperature  advanced  to  103°.  His  physicians  believed 
that  these  symptoms  justified  them  in  treating  him  for  peritonitis.  Yet 
his  position  in  bed  was  constantly  changed,  and  no  one  attitude  long 
continued — a  restlessness  which  never  occurs  in  peritonitis,  but  is  com- 
mon in  calculus  transits.  Add  to  this  the  absence  of  gaseous  distension 
and  of  the  green  vomit,  the  paroxysmal  character  of  the  pain  (though  ] 
remember  one  case  in  which  peritoneal  pain  increased  and  diminished 
somewhat  regularly,  but  only  one),  and,  finally,  the  sudden  cessation  of 
the  pain,  such  as  often  happens  in  calculus  transit  when  the  calculus 
passes  into  the  intestine, — it  is  plain  that  his  sufferings  were  caused  by 
a  gall-stone.  The  elevation  of  temperature  was  the  result  of  a  long- 
continued  worry  of  the  nervous  system,  and  the  abdominal  tenderness 
came  from  the  many  times  repeated  contraction  of  the  abdominal  mus- 
cles which  occurs  in  hepatic  colic.  And  then,  to  make  the  diagnosis  more 
complete,  this  gentleman,  after*  twelve  or  fourteen  hours  of  pain,  became 
jaundiced- — in  the  end  very  much  so.  There  was  no  absolute  constipa- 
tion, and  the  stools  were  of  the  color  of  clay  from  the  absence  of  bile. 

The  points  of  difference  between  renal  colic  and  peritonitis  are  even 
better  defined  and  easier  recognized  than  those  between  it  and  hepatic  colic. 

In  intestinal  colic  there  may  be  some  inflation  of  the  bowels,  and  if  it 
continues  a  day  or  two  there  may  be  some  tenderness ;  but  it  is  for  the 
most  part  distinguished  from  peritonitis  by  the  intermittent  or  remittent 
character  of  the  pain,  by  its  greater  severity  while  it  lasts,  by  its  court- 
ing, rather  than  repulsing,  pressure,  by  the  moderate  acceleration  of  the 
pulse,  by  no  or  only  slight  elevation  of  temperature  (exception  being 
made  for  long  continuance),  by  the  absence  of  the  green  vomit,  by  the 
absence  of  the  fixed  position  of  peritonitis,  etc. 

There  does  not  seem  to  me  any  need  of  spending  time  to  distinguish 
gastritis  or  enteritis  or  neuralgia  from  peritonitis,  their  symptoms  are 
so  wholly  different;  and  if,  as  is  said,  the  mucous  inflammation  can 
penetrate  all  the  coats  of  the  stomach  or  intestine,  and  so  cause  inflam- 
mation of  the  peritoneal  layer,  that  is  peritonitis,  and  will  be  distin- 
guished by  the  proper  symptoms  of  peritonitis. 

Treatment. — Chomel^  says:   "If  general  peritonitis  is  intense,  it 

*  IHctumnaire  de  Midecine,  1841. 
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should  be  attacked  by  the  most  powerful  therapeutic  agents.  One  should 
immediatelv  prescribe  a  large  bleeding  from  the  arm — from  500  to  600 
grammes,  for  example — and  repeat  according  to  the  need  once  or  even 
twice  in  the  first  twenty-four  hours ;  apply  to  the  abdomen,  and  partic- 
ularly to  the  part  of  it  where  the  pain  was  first  felt,  leeches  in  large 
number — fifty,  even  a  hundred — as  the  violence  of  the  disease  may 
demand  and  the  strength  of  the  patient  will  permit."  He  recommends 
baths,  presumably  tepid,  and  describes  an  apparatus  by  which  the 
patient  can  be  put  into  the  bath  and  lifted  out  of  it  without  pain  ;  pre- 
scribes a  fixed  posture,  gentle  laxatives,  mercurial  frictions,  blisters ; 
conditionally  and  doubtfully,  paracentesis,  emetics  under  certain  cir- 
cumstances— musk,  etc.  under  others.  In  the  treatment  of  general 
peritonitis  there  is  no  reference  to  opium.  The  word  does  not  occur, 
but  it  does  in  the  treatment  of  peritonitis  following  perforation.  In 
this  condition  he  would,  among  other  things,  give  opium  a  haute  dose, 
but  he  does  not  prescribe  any  repetition  or  give  any  details.  It  is  prob- 
able that  the  idea  was  obtained  from  Graves,  whose  first  use  of  opium 
in  this  accident  was  in  1821,  although  its  first  publication  appears  to 
have  been  by  Stokes  in  1832. 

Wardell,^  who  has  written  the  latest  treatise  on  the  disease  we  are  con- 
sidering, relies  greatly  on  bloodletting,  but  falls  short  of  Chomel  in  the 
quantity  of  blood  he  would  take — would  bleed,  not  to  withdraw  a  cer- 
tain number  of  ounces,  but  to  produce  certain  effects.  The  venesection 
is  to  be  followed  by  the  application  of  leeches — twenty,  thirty,  or  forty 
— to  the  abdomen ;  after  this  turpentine  applications  to  the  bowels. 
After  depletion,  he  says,  opium  should  be  given  at  once:  "two  or  three 
grains  may  be  given  in  urgent  cases."  Vesication  he  calls  "  another  of 
our  aids."  He  disapproves  of  cathartics,  but  when  there  is  accumula- 
tion in  the  colon  would  use  injections.  ^^Opium  in  the  asthenic  form  is 
the  chief  agent,  and  Graves  and  Stokes  were  among  the  first  physicians 
who  gave  it  very  largely."  "  Two  or  three  grains  may  at  first  be  pre- 
scribed, and  a  grain  every  four  or  three,  or  even  two,  hours  afterward." 
"  In  perforation  there  is  sometimes  great  toleration  of  the  drug.  Mur- 
chison  has  known  so  large  a  quantity  as  sixty  grains  to  be  given  in  three 
days  with  impunity."  Mercurials,  he  thinks,  are  of  doubtful  efficacy. 
In  the  paragraph  devoted  to  the  treatment  of  puerperal  peritonitis  the 
word  opium  does  not  occur,  and  it  is  only  by  a  very  doubtful  inference 
that  we  can  assume  that  he  would  ever  use  it.  Chomel  makes  no  allu- 
sion to  the  use  of  opium  in  the  same  disease. 

For  two  years  (1834-36)  I  was  connected  with  the  New  York  Hospital 
as  house-physician  or  in  positions  by  which  that  office  is  reached.  The 
treatment  of  acute  diffuse  peritonitis  then  and  there  was  formulated  as 
follows :  First,  a  full  bleeding  from  the  arm,  commonly  sixteen  ounces, 
then  a  dozen  or  more  leeches  to  the  abdomen  ;  following  this,  another 
bleeding  or  not,  in  the  discretion  of  the  physician.  Meantime,  the 
patient  would  take  half  a  grain  to  a  grain  of  calomel  every  two  hours, 
with  a  little  opium  "  to  prevent  the  calomel  acting  on  the  bowels,"  of 
which  there  was  no  danger,  in  truth.  Mercurial  inunction  was  used  at 
the  same  time.  The  belief  was  that  after  depletion  the  most  important 
thing  was  "to  establish  mercurial  action  in  the  system ;"  in  other  words^ 

*  Beynold^s  System  of  Medicine. 
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*'to  diminish  the  plasticity  of  the  blood."  Under  this  plan  I  saw  ouo 
recovery  in  these  two  years. 

In  1840,  I  went  to  Vermont  to  give  a  course  of  lectures  in  the  Ver- 
mont Medical  College,  and  while  there  was  called  by  the  physicians  to 
see  with  them  several  cases  of  peritonitis.  I  found  that  they  were  treat- 
ing the  disease  on  the  Armstrong  plan;  that  is,  bleeding  freely,  and  then 
administering  a  full  dose  of  opium,  as  they  said,  "  to  prolong  the  effects 
of  the  bleeding."  In  most  cases  there  was  a  second  bleeding  and  a  sec- 
ond administration  of  opium.  Leeches  were  also  used,  and  irritating 
applications  to  the  abdomen,  and  in  some  cases  purges.  I  found  they 
wxre  getting  better  results  than  we  were  in  New  York,  and  I  studied 
their  cases  as  closely  as  I  could,  and  reached  the  conclusion  that  opium 
was  the  curative  agent,  and  that  it  would  be  safe  to  omit  the  abstraction 
of  blood.  This  conviction  grew  in  strength  with  every  new  case,  and  I 
saw,  with  different  physicians,  several  cases,  the  disease  being  more  prev- 
alent among  the  mountains  there  than  in  the  city — at  least  that  year. 
The  idea  then  formed  was  that  to  establish  the  narcotic  effects  of  opium 
within  safe  limits,  and  continue  them  by  repeated  administration  of  the 
drug,  would  cure  uncomplicated  peritonitis — that  a  kind  of  saturation 
of  the  system  Avith  opium  would  be  inconsistent  with  the  progress  of  the 
inflammation,  and  would  subdue  it.  There  was  no  theory  to  build  the 
treatment  on,  and  no  explanation  of  the  action  of  the  drug  in  my  mind. 
What  I  saw  of  the  action  of  two  full  doses  of  opium  was  the  only 
foundation  for  the  idea.  I  had  in  the  course  of  two  years  after  those 
observations  in  Vermont  9  cases  of  general  acute  peritonitis,  8  of  which 
were  cured.  All  these  were  reported  in  succession,  as  they  ocx3urred,  to 
the  medical  societies  and  in  my  college  lectures.  The  plan  w^as  adopted 
by  many  members  of  these  societies  and  by  others  with  whom  I  had 
opportunity  of  conversing  on  the  subject,  so  that  soon  there  were  several 
— I  may  say  many — Avorkers  in  the  field ;  and  in  all  instances  where  the 
practitioner  had  the  courage  to  carry  out  the  treatment  favorable  reports 
were  returned.  Not  that  every  case  of  peritonitis  was  cured,  but  the 
recoveries  generally  exceeded  those  that  followed  any  other  plan  ever 
before  used.  No  physician  tried  it  with  a  proper  understanding  of  its 
details,  and  with  courage  to  execute  them,  who  if  living  does  not  prac- 
tise it  to-day. 

The  treatment  of  puerperal  peritonitis  is  not  allotted  to  me,  and  I  am 
very  reluctent  to  encroach  in  any  degree  on  the  province  of  the  very 
competent  and  highly-esteemed  gentleman  to  whom  that  disease  was 
assigned.  But  the  history  of  the  opium  treatment  is  very  incomplete 
without  the  statement  I  am  about  to  make,  and  I  trust  to  his  generosity 
to  forgive  this  encroachment;  and  all  the  more  confidently  because  he 
was  not  at  the  time  acquainted  with  the  manner  in  which  opium  w^as  first 
introduced  into  the  treatment  of  puerperal  fever. 

After  the  curative  action  of  the  drug  was  demonstrated  in  general  peri- 
tonitis, I  was  anxious  to  try  it  in  puerperal  fever,  of  which  peritonitis 
forms  a  part.  But  I  had  no  hospital  and  no  obstetrical  practice.  In 
1847,  I  was  appointed  one  of  the  physicians  to  Belle vue  Hospital,  to 
which  an  obstetrical  department  was  attached.  Afler  one  or  two  years 
a  single  ca.se  occurred  and  was  sent  to  my  division.  I  gave  her  100 
grains  of  opium  in  four  days,  with  more  or  less  of  calomel — I  have  for- 
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gotten  how  much.  She  recovered,  but  after  the  symptoms  of  puerperal 
(ever  passed  away  she  had  secondary  abscesses  of  the  lungs.  These  kep^ 
iier  ill  for  several  weeks.     At  length  her  recovery  was  complete. 

In  1840  there  was  a  very  fatal  visitation  of  puerperal  fever  in  this 
hospital,  and  on  invitation  of  Yach^,  who  then  had  charge  of  the  whole 
institution,  1  was  a  daily  visitor  and  took  notes  of  all  the  cases.  It  was 
from  these  notes  that  Yach6  compiled  his  report  of  the  epidemic  pub- 
lished in  the  Medical  and  Surgical  Journal,  The  disease  was  fearfully 
iatal,  although  every  known  mode  of  treatment  was  tried  in  diiferent 
cases,  including  Brenan's  plan  by  turpentine,  but  all,  with  one  or  two 
exceptions,  with  the  same  result.  At  this  time  the  opium  plan  was  on 
its  trial,  and  I  had  not  acquired  a  confidence  in  it  that  authorized  me  to 
try  it  in  these  cases.  The  time  for  it  came  in  1851.  Then  a  sudden, 
vigorous  attack  occurred.  One  woman  was  sent  to  me  in  whom  the  dis- 
ease was  well  advanced.  I  instructed  my  house-physician  not  how  much 
opium  to  give,  but  what  effects  to  produce  by  it.  I  found  this  woman 
dying  the  next  day,  and  that  she  had  taken  only  three  grains  of  opium 
in  three  doses.  In  three  or  four  days  seven  cases  were  sent  me  from  the 
lying-in  wards.  One  was  returned  for  error  in  diagnosis,  and  six  put 
under  treatment.  Having  found  that  prudence  in  my  house-physician 
was  so  nmch  more  conspicuous  than  courage,  another  house-officer,  who 
combined  them  both,  was  selected  to  be  in  almost  constant  attendance. 
The  instruction  I  gave  him  was  in  these  words :  "  I  want  you  to  nar- 
cotize those  women  to  within  an  inch  of  their  lives."  He  did  it,  and 
saved  every  one  of  them.  This  gentleman  is  now  known  over  the  whole 
land  as  a  learned  and  distinguished  surgeon.  I  feel  called  upon  to  give 
his  name  in  this  connection,  that  he  may  be  a  witness  to  the  facts  I  state, 
and  for  the  admiration  with  which  his  nerve  and  prudence  impressed  me. 
One  of  these  patients  took  first  two  grains,  then  three  grains,  then  four, 
and  so  on  till  she  took  twelve  grains  of  opium  at  a  dose,  the  intervals 
being  two  hours.  The  state  into  which  the  patient  was  to  be  brought  I 
have  denominated  a  state  of  semi-narcotism.  The  quantity  of  the  drug 
necessary  to  produce  this  state  varied  surprisingly  in  different  persons. 
One  of  these  women  was  pretty  fully  narcotized  by  four  grains  every 
two  hours.  She  was  watched  with  anxiety ;  restoratives  were  kept  in 
readiness,  but  nothing  was  done  but  to  suspend  the  administration  of 
the  medicine  and  to  wait.  In  seven  hours  the  consciousness  was  fully 
restored,  and  the  improvement  in  her  condition  was  wonderful.  The 
disease  seemed  to  be  cured.  But  in  a  few  hours  more  the  symptoms 
recurred,  and  the  same  medicine  was  again  given  in  three-grain  doses, 
and  again  narcotism  was  produced.  Taught  by  the  experience  of  the 
day  before,  we  waited,  and  when  she  recovered  from  this  second  narcotism 
her  disease  was  completely  cured.  She  took  no  more  medicine  of  any 
sort.  This  case  was  very  instructive,  as  it  taught  me  that  over  certain 
cases  of  puerperal  fever  opium  has  absolute  control. 

From  the  time  here  referred  to,  so  long  as  the  obstetrical  service  was 
maintained  at  Bellevue  Hospital,  a  large  proportion  of  cases  of  this  fever, 
as  they  occurred,  were  sent  to  my  wards,  and  in  all  these  years  I  have 
not  lost  faith  in  opium.  This  statement,  however,  requires  an  explana- 
tion. Puerperal  fever  is  a  compound  disease.  Its  great  inflammatory 
lesions  are  found  in  the  uterus  and  its  appendages  and  in  the  peritoneum. 
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When  the  inflamiiiation  of  the  uterus  is  the  dominant  lesion,  and  is  puru- 
lent, opium  has  little  or  perhaps  no  contrcjl  over  its  fatality ;  but  in  tht! 
cases  in  which  peritonitis  is  the  ruling  lesion,  if  begun  early,  it  will  show 
its  power.  In  this  connection  I  will  only  add  that  in  private  practice 
the  drug  has  been  perhaps  more  curative  than  in  the  hospital.  I  have 
seen  many  cases  in  consultation,  and  a  decided  majority  have  recovered. 
In  some  instances  the  patient  has  fallen  into  a  pleasant  sleep,  only  broken 
by  some  administration,  and  ending  with  her  recovery.  In  one  instance 
a  very  eminent  physician  had  undertaken  to  treat  a  case  by  the  opium 
plan,  but  he  had  administered  the  drug  so  timidly  that  for  fourteen  days 
he  had  done  no  more  than  hold  the  disease  in  check.  After  trial,  I  found 
that  I  could  not  induce  him  to  give  the  drug  in  my  way,  and  I  asked  him 
to  give  me  sole  charge  of  the  patient  for  twenty-four  hours.  To  this  he 
assented,  remarking,  "  If  you  cure  her,  doctor,  I  will  have  it  announced 
to  the  profession  that  she  was  the  sickest  person  I  ever  saw  get  well." 
In  half  the  time  allowed  me  I  was  able  to  establish  the  opium  symptoms 
as  given  farther  on,,  and  the  lady  slowly  recovered. 

The  treatment  of  any  form  of  peritonitis  by  opium  permits  the  use  of 
the  drug  itself,  or  of  any  extract  or  preparation  of  it  which  contains  its 
narcotic  qualities,  but  it  is  wise  to  persevere  with  that  one  first  chosen 
unless  there  is  strong  reason  for  a  change.  This  caution  is  based  on  the 
fact  that  we  cannot  change  from  one  to  another  and  be  certain  to  obtain 
the  same  drug  activity.  For  example,  we  begin  with  laudanum,  and  find 
what  it  will  do.  We  cannot  take  in  its  place  the  sulphate  of  morphia 
with  the  certainty  that  we  can  so  graduate  it  as  to  get  precisely  the  same 
effects.  Then  the  quantity  which  will  be  effectual  in  one  case  may  be 
quite  inadequate  for  the  next.  The  tolerance  of  opiuni  in  different  per- 
sons varies  remarkably,  and  probably  the  disease  itself  increases  the  tol- 
erance in  all.  This  will  be  illustrated  by  some  of  the  details  of  this 
paper. 

The  drug  symptoms  to  be  produced  are  as  follows :  Subsidence  or 
marked  diminution  of  the  pain ;  some  or  considerable  tendency  to  sleep ; 
contraction  of  the  pupils ;  reduction  of  the  breathing  to  twelve  respira- 
tions in  the  minute ;  in  the  favorable  cases  a  considerable  reduction  in 
the  frequency  of  the  pulse ;  a  gentle  perspiration ;  an  itchy  state  of  skin, 
or  oftener  of  the  nose ;  absolute  inactivity  of  the  bowels,  and  after  a  time 
a  subsidence  of  the  tumor  and  tenderness  in  them ;  some  suffusion  of  the 
eyes. 

Of  these  several  signs  of  opiumism  there  is  none  more  easily  observed 
and  none  more  valuable  than  the  frequency  of  the  respiration  ;  and  while 
the  physician  aims  to  reduce  it  to  twelve  in  a  minute,  there  are  chances 
that  he  will  see  it  fall  to  something  below  that.  I  have  often  counted  it 
at  seven,  and  in  perhaps  two  cases  it  fell  to  seven  in  two  minutes ;  and 
yet  these  cases  of  marked  oppression  from  opium  all  recovered.  In  the 
cases  in  which  the  respiration  has  fallen  so  low  there  has  been  consider- 
able obtuseness  of  the  mind ;  but  in  no  case  except  in  the  hospital  patient 
already  referred  to  have  I  seen  unconsciousness.  Then  the  sleepiness, 
80  long  as  the  patient  is  easily  awakened,  is  wholly  within  the  limits  of 
safety. 

As  to  the  quantity  of  opium  to  be  given,  I  have  known  two  grains 
every  two  hours  do  the  work,  and  in  other  cases  many  times  this  quan- 
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tity  was  necessary  to  produce  this  condition  of  semi-narcotism.  The  plan 
is  to  begin  with  a  dose  that  is  safe — say  two  or  three  grains  of  opium  or 
its  equivalent  of  sulphate  of  morphia — and  in  two  hours  notice  its  effects. 
If  any  of  the  opium  symptoms  have  appeared,  repeat  the  dose;  if  none, 
increase  by  one  grain,  and  so  on  at  intervals  of  two  hours  till  the  degree 
of  tolerance  in  the  patient  is  ascertained.  After  that  the  case  can  be 
treated  by  a  diminished  occupation  of  the  physician's  time — ^two  or  three 
visits  a  day.  The  dose  is  to  be  increased  if  the  opium  symptoms  dimin- 
ish before  the  disease  yields,  but  always  to  be  diminished  or  discontinued 
if  narcotism  is  approaching.  The  duration  of  the  treatment  will  be  some- 
times no  more  than  two  or  three  days ;  it  may  be  a  week,  or  even  a  fort- 
night, and  in  one  case  already  mentioned  the  symptoms  persisted  mildly 
for  forty  days,  and  then  yielded.  In  this  case  the  medicine  used  was  the 
sulphate  of  morphia,  and  the  enormous  dose  reached  by  steady  and  grad- 
uated increase  was  one  grain  and  a  quarter  every  forty  minutes  in  a  boy 
ten  years  old. 

In  some  puerperal  cases  the  doses  have  been  so  large  as  to  require  wit- 
nesses to  make  the  statement  of  them  credible,  and  the  administration  of 
them  criminal  had  not  the  effect  of  each  dose  been  carefully  studied  and 
the  amount  of  each  measured  by  the  action  or  inadequate  action  of  the 
next  preceding  one. 

Here  are  the  doses  given  a  woman  who  fell  sick  October  13, 1857 ;  the 
record  was  made  by  C.  H.  Rawson  during  the  treatment,  and  was  kindly 
given  me  two  or  three  years  ago  :  On  the  first  appearance  of  her  disease, 
while  the  diagnosis  was  uncertain,  10  grains  of  Dover's  powder  gave  her 
a  quiet  night.  The  next  day  the  disease  was  more  manifest,  and  she  took 
of  Magendie's  solution  (2  grains  of  sulphate  of  morphine  to  a  drachm  of 
water)  xtTL  every  hour ;  growing  worse,  at  night  she  took  xxxTTL  every 
hour ;  the  next  day,  xllll  every  hour,  and  no  change  of  symptoms.  She 
took  in  twenty-four  hours  32  grains  of  sulphate  of  morphia ;  slept,  but 
was  awakened  by  the  slightest  noise.  On  the  fourth  day  3J  drachms  of 
the  solution,  and  opium  as  follows :  at  4  P.  M.,  3  gr. ;  at  5  p.  M.,  4  gr. ; 
at  6  P.  M.,  5  gr. ;  at  7  P.  M.,  6  gr.,  and  6  gr.  hourly  after  7  p.  m.  Sleep 
light.  Fifth  day,  in  twenty-six  hours  took  in  opium  and  morphine  the 
equivalent  of  208  gr.  of  opium.  The  sixth  day,  212  gr.  of  opium;  on 
the  seventh  day,  221  gr.  of  opium;  on  the  eighth,  224  gr. ;  on  the 
ninth,  the  same  quantity ;  on  the  tenth,  the  same ;  on  the  eleventh,  247 
gr.,  pulse  subsiding;  on  the  twelfth,  261  gr.,  other  symptoms  better; 
on  the  thirteenth,  144  gr. ;  fourteenth  day,  4  gr.  hourly;  slept  for  the 
first  time  heavily,  all  other  symptoms  improving,  bowels  moved  freely, 
ate  well,  tympanites  subsiding ;  fifteenth  day,  1  gr.  of  opium  every  two 
hours,  and  at  night  the  last  dose.  Recovery  was  complete.  The  woman 
denied  the  opium  habit,  and  the  medicines  were  tested  by  the  apothecary. 
Such  doses  can  only  find  their  justification  in  the  demonstrated  fact  that 
smaller  doses  will  not  produce  the  degree  of  narcotism  desired. 

In  Keating's  edition  of  Ramsbotham's  Midicifery  a  case  is  reported  by 
myself  in  which  a  woman,  by  pretty  rapidly  increasing  doses,  reached 
forty-eight  grain  doses  of  opium,  with  the  effect  of  curing  her  disease 
and  substituting  a  temporary  active  delirium. 

A  word  of  caution  is  probably  necessary  regarding  the  use  of  opium 
in   high  doses  when  peritonitis  and'Bright's  disease  coexist.     I  have 
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already  said  that  I  have  but  scanty  persooal  knowledge  of  such  a  con- 
currence, but  in  Bright's  disease  alone  I  have  knowu  a  large,  non-heroio 
dose  of  an  opiate  fatal.  For  example  :  A  young  man  had  a  felon  on  his 
finger,  and  did  not  sleep,  so  great  was  his  pain.  His  physician  prescribed 
40  drops  of  laudanum  at  bedtime.  Not  sleeping  on  this,  he  took  another 
portion  of  40  drops,  and  in  the  morning  he  was  found  in  a  comatose  con- 
dition, and  in  the  course  of  the  day  he  died.  A  post-mortem  examination 
revealed  Bright's  disease,  which  was  not  before  suspected.  A  woman  took 
half  a  grain  of  the  sulphate  of  morphine — for  what  reason  I  do  not  know. 
I  was  called  to  see  her  when  she  was  in  a  serai-comatose  state.  The  time 
between  my  seeing  her  and  that  of  taking  the  morphine  was  fourteen  or 
fifteen  hours ;  its  removal  from  the  body  was  therefore  hopeless.  Her 
limbs  were  swollen  with  cedema,  and  the  urine  contained  albumen  and 
casts.  Although  the  usual  means  of  opposing  the  poisonous  effects  of 
opium  were  resorted  to,  they  were  of  little  use,  and  the  patient  died  in 
the  course  of  the  day.  These  are  selected  from  a  considerable  number 
of  similar  cases  that  show  a  similarity  in  their  action  on  the  brain  of 
opium  and  urea.  It  seems  that  opium  precipitates  the  ursemic  coma,  yet 
the  coma  produced  by  these  agents  combined  is  not  so  profound  as  that 
produced  by  opium  alone.  There  is  in  it  some  movement  of  the  limbs 
or  body  or  some  imperfect  utterances,  yet  it  seems  to  be  more  fatal  than 
the  coma  of  opium  unaided.  Notwithstanding  all  this,  I  have  met  with 
several  cases  of  cardiac  disease  combined  with  Bright's — perhaps  I  should 
say  many — in  which  half  a  grain  of  morphia  sulphate  has  been  taken 
every  night  to  procure  sleep  with  only  beneficial  results.  This  has  been 
observed  several  times  when  physicians  have  been  the  patients. 

These  facts  are  stated  to  show  the  hesitation  and  prudence  that  should 
control  the  administration  of  opium  when  there  is  urea  in  the  blood, 
whether  there  is  peritonitis  or  not;  but  a  case  in  which  one  form  of 
Bright's  disease  preceded,  and  perhaps  caused,  peritonitis  will  be  more 
instructive  :  A  gentleman  sixty-eight  years  of  age  was  attacked  by  peri- 
tonitis on  Thursday  evening.  There  was  a  moderate  chill  at  the  onset 
(this  being  one  of  the  few  cases  in  which  I  have  witnessed  this  occur- 
rence). The  diagnosis  was  then  uncertain,  and  he  took  quieting  doses  of 
Dover's  powder,  which  gave  him  sleep.  The  next  day  the  diagnosis  was 
easily  made.  The  urine  was  examined  for  albumen,  and  none  found.  It 
was,  however,  scanty.  He  took  only  six-eighths  of  a  grain  of  sulphate 
of  morphine  in  the  first  twenty  hours.  It  was  then  increased,  so  that  in 
the  next  twenty-four  hours  he  took  two  grains  of  the  sulphate  in  divided 
doses — a  quantity  which  has  been  greatly  exceeded  in  hundreds  of  cases 
with  the  best  results  ;  but  in  this  case  coma  was  the  result.  At  10  A.  M. 
on  Sunday  he  was  comatose,  but  not  profoundly ;  he  could  be  aroused. 
The  breaths  were  five  in  the  minute,  the  pulse  increasing  in  frequency ; 
secretion  of  urine  next  to  none.  The  galvanic  battery  was  used.  After 
seven  hours,  while  the  respiration  was  growing  more  natural,  the  pulse 
grew  more  frequent  and  the  stupor  increased.  At  8.30  P.  M.  the  breath- 
ing was  fifteen  in  the  minute,  and  full  and  perfectly  easy,  but  the  pulse 
was  running  at  140,  and  the  coma  unbroken,  and  the  pupils  of  good  size. 
The  effects  of  the  opiate  had  passed  off,  but  those  of  urnemia  were  pro- 
found. He  died  at  11  p.  m.  After  the  alarming  symptoms  occurred  we 
tried  to  procure  another  specimen  of  the  urine  for  fuller  examination,  but 
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could  not.  It  was  only  after  his  death  that  we  procured  the  evidences 
that  he  had  shown  symptoms  of  contracted  kidney  for  months.  The 
urine  contained  no  albumen  at  the  time  of  our  examination,  as  very 
often  happens  in  that  disease. 

Regarding  other  points  in  the  opium  treatment  there  is  little  to  be  said. 
Purgatives  are  entirely  inadmissible.  The  bowels  should  be  left  entirely 
at  rest  till  they  recover  their  muscular  tone ;  then  they  will  expel  first 
the  gas,  and  then  the  feces ;  or  if,  after  the  inflammation  is  subdued,  they 
do  not  move  of  their  own  accord,  injections  are  admissible.  I  have  often 
left  the  bowels  absolutely  inactive  for  fourteen  days  without  any  recogniz- 
able consequences.  If  I  meet  a  physician  who  believes  that  leeches  are 
essential,  I  yield  him  his  point,  but  never  advise  them.  I  do  this  because 
a  moderate  bloodletting  will  do  no  harm,  and  little  if  any  good.  The 
same  rule  I  apply  to  irritating  applications  to  the  surface  of  the  abdo- 
men. Mercurials,  I  think,  are  harmful,  and  therefore  I  object  to  them. 
As  to  food,  it  should  be  milk,  fresh  eggs  beaten  up  with  water  and  pleas- 
antly flavored,  peptones,  etc.  selected  from  among  those  that  leave  no 
refuse. 

The  testimony  of  physicians  who  have  adopted  this  plan  within  my 
own  circle  is  unanimously  in  favor  of  it.  B.  R.  Palmer  of  Woodstock, 
Vt.,  afterward  of  Louisville,  Ky.,  who  was  the  first  to  test  it,  told  me 
after  a  few  years'  trial  that  he  used  to  dread  peritonitis  as  he  would 
dread  the  plague,  but  with  opium  in  his  pocket  he  met  it  cheerfully 
and  hopefully,  as  he  did  a  pneumonia.  Chalmers  of  New  York,  who  is 
known  by  many  readers  of  this  article,  has  a  very  extensive  practice, 
and  he  told  me  lately  that  he  had  not  had  a  fatal  case  of  peritonitis  in 
twenty-two  years.     He  embraced  the  plan  early. 

Now,  how  did  this  treatment  originate?  From  whom  did  the  pro- 
fession adopt  it?  In  1836-37,  I  visited  daily  the  hospitals  of  London, 
Edinburgh,  and  Paris,  was  in  frequent  intercourse  with  the  physicians  of 
those  cities,  and  never  saw  a  patient  anywhere  treated  by  opium,  and 
never  heard  the  least  allusion  to  it.  I  can  safely  appeal  to  any  physician 
who  was  familiar  with  the  history  of  the  profession  before  the  year  1840, 
or  for  two  or  three  years  later  perhaps,  to  inquire  whether  anything  was 
generally  known  regarding  this  treatment  of  peritonitis,  or  whether  he 
himself  ever  heard  of  it.  Let  the  inquiry  be  made  of  Willard  Parker 
of  New  York  or  Alfred  Stills  of  Philadelphia — men  of  a  degree  of 
intelligence  and  learning  that  has  made  them  leaders  in  the  profession — 
and  of  all  the  profession  at  that  time.  I  venture  to  assume  that  they 
were  as  ignorant  as  I  was  of  what  Graves  and  Stokes  had  done. 

The  following  fact  is  significant :  In  1843,  Graves  published  A  System 
of  Clinical  Medicine,  the  preface  of  which  is  dated  January,  1843.  In  this 
he  says  he  had  previously  published  essays,  lectures,  and  articles  in  sev- 
eral medical  journals.  In  this  volume  he  intends,  he  says,  "  to  revise  what 
I  have  written,  and  to  compress  the  whole  within  the  limits  of  a  single 
volume."  There  is  nothing  in  the  table  of  contents  or  explanatory  head- 
ings of  the  several  chapters  of  this  volume  which  alludes  to  treating  peri- 
tonitis by  opium.  It  is  fair  to  infer  that  the  cases  treated  in  1823  had 
made  little  impression  on  his  mind,  and  that  he  did  not  think  his  treat- 
ment could  take  rank  as  a  discovery ;  and  yet  Stokes  had  made  favorable 
mention  of  it  eleven  years  before  this  publication.     Graves,  then,  did  not 
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publish  his  cases,  and  the  first  knowledge  which  the  profession  could 
have  of  them  was  through  Stokes's  paper,  published  in  the  Dublin  Jour- 
not  of  Medical  and  Chemical  Science,  No.  1,  in  1832.  Perhaps  the  reason 
why  Stokes's  paper  produced  so  little  impression  on  the  profession  may- 
be found  in  the  fact  that  first  numbers  of  journals  of  every  sort  have  few 
readers.  Anyway,  it  was  not  till  after  the  opium  treatment  had  attracted 
much  attention  in  this  country  that  anybody  here  knew  that  Graves  or 
Stokes  had  ever  had  anything  to  do  with  it.  Besides,  Gmves  and  Stokes 
had  only  used  opium  in  cases  of  perforation,  and  they  had  no  plan  or 
symptomatic  guide  in  the  use  of  the  drug. 

There  is  something  new  and  strange  in  the  following  case  copied  from 
the  Medical  Record  of  May  12,  1883,  under  the  heading,  "Operative 
Measures  in  Acute  Peritonitis :''  "  Dr.  Reibel  relates  the  case  of  a  child, 
eight  years  old,  suffering  from  acute  idiopathic  peritonitis.  The  disease 
had  resisted  all  treatment,  and  the  child  being,  apparently,  about  to  die, 
it  was  determined  to  open  the  abdomen  with  a  view  to  removing  the 
fluid  and  washing  out  the  peritoneal  cavity  with  a  solution  of  carbolic 
acid.  The  meteorism  was  intense.  No  fluid  was  found  in  the  abdominal 
cavity.  In  prolonging  the  incision  a  loop  of  the  intestine  was  punctured, 
as  evidenced  by  the  escape  of  gas  and  intestinal  fluid.  The  wound  was 
washed  with  carbolic  acid  and  covered  with  a  layer  of  antiseptic  cotton. 
The  following  day  the  little  patient  was  nearly  free  from  pain,  and  was 
able  to  retain  a  little  milk.  The  temperature  had  fallen  from  104°  to 
101°,  and  the  tympanitis  was  almost  entirely  gone.  The  (wounded)  loop 
of  intestine  was  adherent  to  the  abdominal  wall,  and  there  had  been  no 
escape  of  fluid  into  the  peritoneal  cavity.  The  patient  made  an  excellent 
recovery.'' 

If  the  statements  of  this  abstract  are  true,  and  the  future  supports  the 
practice  pursued  in  this  case,  acute  peritonitis  is  likely  to  become'a  surgi- 
cal rather  than  a  medical  disease.  Reibel  thinks  that  opening  the  intes- 
tine in  the  way  he  did  is  a  better  plan  than  the  punctures  with  the 
exploring-needle  to  relieve  the  patient  of  the  tympanitis.  But  it  will 
require  more  facts  than  one  to  persuade  the  profession  that  this  mishap 
of  the  scalpel  can  grow  into  a  rule  of  practice.  (The  Record  finds  this 
report  in  the  JourTial  de  Medecine  de  Paris.) 

I  cannot  say  that  I  see  the  value  of  a  distinction  made  in  1877  by 
Gubler  between  peritonitis  and  peritonism.  By  the  latter  term  is  meant 
the  total  of  nervous  and  other  symptoms  that  arise  in  the  course  of  peri- 
tonitis. Trasour  has  lately  revived  this  distinction,  and  thinks  it  import- 
ant, and  that  a  light  peritonitis  may  be  attended  by  a  grave  peritonism. 
He  holds  that  the  distinction  is  important,  because  "  the  treatment  of 
peritonism  consists  in  the  administration  of  alcohol,  chloral,  and  espe- 
cially of  opium  in  large  doses.  Of  the  latter  fifteen  grains  may  be  given 
in  twenty-four  hours."  "  The  symptoms  [of  peritonism]  are  produced 
through  the  agency  of  the  great  sympathetic."* 

I  cannot  say  that  I  have  seen  great  effects  follow  small  causes,  but 
think  that,  in  general,  the  effects  of  peritonitis  on  the  pulse,  strength, 
nervous  tone,  etc.  are,  to  some  extent  at  least,  a  measure  of  its  severity. 

Consequences  op  Peritonitis. — These  are  usually  nothing.  When 
recovery  takes  place  it  is  commonly  complete,  but  cases  have  been  known 

1  Med.  Becord,  Aug.  28,  1883. 
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in  which  the  intestines  have  been  left  bound  to  tlie  abdominal  wall  and  to 
each  other,  and  so  made  incapable  of  their  natural  action.  The  results  of 
this  are  a  swollen,  tympanitic  abdomen  and  impaction  of  the  bowels,  but 
the  general  health  may  be  very  good.  A  woman  at  Bellevue  was  left  in 
this  condition,  yet  she  performed  the  duties  of  nurse  in  one  of  the  wards 
for  some  years^  and  finally  disappeared  from  the  institution,  and  I  do  not 
know  how  it  ended  with  her — probably  by  the  breaking  up  of  the  adhe- 
sions and  a  return  of  the  bowels  to  their  natural  condition. 

In  some  few  cases  there  remains  new  tissue,  which  in  time  is  partly 
broken  up  and  remains  partly  attached.  In  this  manner  strings  and 
bands  of  considerable  strength  can  be  formed,  and  into  these  loops  the 
intestine  may  pass,  so  as  to  form  an  internal  hernia  of  a  very  dangerous 
character.  In  some  bands  are  formed  across  the  intestine,  which  by  con^ 
traction  flatten  the  tube  and  obstruct  the  fecal  movement.  There  is 
reason  to  believe  that  such  bands  and  bridles  are  formed  by  local  inflam- 
mation of  such  imperfect  manifestation  by  symptoms  that  the  patient 
knows  nothing  about  it.  A  very  striking  case  illustrating  the  possible 
sequence  of  this  inflammation  came  under  my  observation  early  in  my 
professional  life :  A  colored  woman  about  twenty-five  years  of  age  gave 
a  very  clear  history  of  a  peritonitis  from  the  consequences  of  which  she 
had  suffered  two  years  before  I  saw  her.  About  six  months  after  recov- 
ery she  began  to  have  constipation  and  to  suffer  from  small  and  frequent 
discharges  of  urine.  The  latter  gradually  grcAV  milky  and  to  have  a  bad 
odor ;  the  constipation  grew  more  and  more,  and  at  length  came  to  be- 
absolute  for  many  days ;  then  would  come  a  diarrhoea  of  some  hours' 
continuance,  after  which  she  would  have  a  feeling  of  relief.  This  was  her 
state  when  I  saw  her.  She  was  emaciated,  and  so  feeble  as  hardly  able  to 
leave  her  bed.  She  vomited  occasionally,  and  her  appetite  for  food  was 
all  gone.  The  urine  was  heavily  loaded  with  pus,  and  was  ammoniacal. 
She  died  after  a  few  weeks.  At  post-mortem  examination  a  fiiiii  mem- 
brane was  found  strained  across  the  upper  strait  of  the  pelvis,  wholly 
separating  the  abdominal  cavity  from  the  pelvic.  It  looked  like  a  drum- 
head. The  left  posterior  border  was  drawn  very  tensely  over  the  colon 
where  it  passed  into  the  pelvic  cavity,  flattening  it  down  completely  and 
making  stricture.  To  the  under  or  lower  surface  the  fundus  of  the 
uterus  and  the  base  of  the  bladder  were  firmly  adherent,  and  in  this  way 
both  were  suspended.  The  effect  of  this  unnatural  suspension  of  the 
inactive  uterus  did  not  seem  to  be  noticeable,  but  with  the  bladder  it  was 
very  different :  it  contained  three  to  four  ounces  of  water,  ammoniacal 
and  full  of  pus,  and  it  could  never  have  emptied  itself.  The  explanation 
is  very  simple.  During  the  peritonitis  a  false  membrane  was  effused  on 
the  pelvic  viscera  in  situ.  When  the  period  of  contraction  which  is  com- 
mon to  all  such  structures  came,  the  new  membrane  was  separated  from 
the  greater  part  of  these  two  organs,  but  not  from  their  bases.  The  firm 
attachment  to  the  brim  of  the  pelvis  did  the  rest.  So  unusual  a  sequel 
of  peritonitis  I  think  deserves  a  record.  I  should  add  there  were  no 
adhesions  above  the  pelvis.  Such  a  structure  as  this,  found  long  after 
the  active  symptoms  of  peritonitis  have  passed,  as  also  the  bands  and 
cords  before  spoken  of,  does  not  give  support  to  the  doctrine  that  the 
false  membranes  are  broken  down  into  fatty  matter,  and  in  this  condition 
absorbed. 
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The  possible  remote  effects  of  peritonitis  are  shown  in  a  case  reported 
by  E.  A.  Mearns  to  i\\Q  Medical  Record,  published  Se})t.  15,  1883:  A 
young  man,  aged  nineteen,  four  year's  after  he  had  had  acute  general 
peritonitis  was  attacked  with  constipation,  which  avjis  absolute.  He  had 
had  before  occasional  attacks  of  pain  in  the  bowels  and  constipation, 
which  were  overcome.  But  this  was  invincible.  He  had  the  train  of 
symptoms  usual  in  intestinal  obstruction.  There  was  no  fever  or  tym- 
panitis, and  this  time  but  little  pain.  He  lived  eight  days.  There  wa.«. 
a  tangle  and  a  constriction  of  the  intestines  at  the  middle  of  the  ileum, 
caused  by  the  contraction  and  liLU-dening  of  the  effusion  of  the  old  peri- 
tonitis, and  the  intestine  was  very  much  softened. 

H.  B.  Sands  reports  in  another  number  of  the  same  journal :  "  The 
patient  was  a  man  about  thirty  who  had  suffered  from  acute  obstruction 
for  a  week.  No  exact  diagnosis  was  made.  When  the  abdomen  was 
opened  the  intestinal  coils  were  found  extremely  adherent  one  to  another 
in  consequence  of  a  former  peritonitis.  A  careful  search  failed  to  dis- 
cover the  nature  or  seat  of  the  obstruction.  The  abdominal  wound  was 
closed,  and  the  patient  died  soon  after." 


Peritonitis  from  Perforation. 

There  is  no  part  of  the  gastro-intestinal  canal  that  may  not,  from  one 
cause  or  another,  become  the  seat  of  ulceration.  The  jejunum  is  the 
part  of  the  tube  long  supposed  to  be  an  exception  to  this  rule,  but  even 
in  it  one  or  two  observers  have  found  ulcers.  These  ulcers  often  exist 
without  distinctive  symptoms,  and  may  go  on  to  cicatrization  without 
announcing  themselves.  In  the  stomach,  however,  there  are  commonly 
indications  which  wall  admit  a  conjecture  of  their  existence,  and  perhaps 
a  diagnosis.  Sometimes  these  ulcers  penetrate  all  the  tissues  of  the  tube 
and  allow  the  contents  of  the  intestine  to  escape  into  the  peritoneal  cav- 
ity, or  they  may  have  destroyed  all  but  the  external  layer,  and  some 
succussion,  as  in  coughing,  sneezing,  laughing,  or  perhaps  straining 
at  stool,  may  make  the  opening  complete,  with  the  same  results.  In 
these  cases  it  seems  to  be  inevitable  that  inflammation  should  follow, 
unless  it  has  preceded,  the  complete  o})ening  and  sealed  it  up  by 
adhesions.  The  tendency  of  such  an  inflammation  is  to  be  local  and 
limited,  but  when  the  contents  of  intestines  escape  into  the  peritoneal 
cavity  it  usually  becomes  general.  These  accidents  are  usually 
attended  by  the  sudden  development  of  local  pain,  by  ra])id  increase 
in  the  frequency  of  the  pulse,  paleness,  and  prostration.  The  perfora- 
tion of  the  vermiform  appendix  is  often  a  partial  exception  to  tl^is  state- 
ment, for,  while  the  local  symptoms  are  marked,  the  sympathy  of  the 
general  system  is  not  so  quickly  awakened.  The  same  can  be  said  of 
perityphlitis.  The  symptoms  are  often  local  for  some  time — a  day  or 
more ;  sometimes  subside,  as  if  the  disease  were  cured,  and  then  return 
in  full  form.  This  is  produced  by  the  tendency  of  the  inflammation  to 
limit  itself  to  the  immediate  neighborhood  of  its  cause.  Lymph  is 
effused  at  a  short  distance  from  the  point  of  irritation,  and  seals  the 
parts  together,  so  as  to  shut  in  the  offending  substance ;  and  though  this 
substance  may  produce  pus  in  contact  with  intestine  or  appendix,  that 
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fluid  is  held  for  a  time,  as  in  abscess.  It  may  be  permanently  held  in 
its  new-made  sac  till  it  burrows  into  some  near  part,  as  the  intestine  or 
bladder,  or  remain  an  abscess  till  opened  by  Willard  Parker's  puncture. 
On  the  other  hand,  the  contents  of  this  sac  may  be  increased  till  it  breaks 
bounds  and  causes  extension  of  the  peritoneal  inflammation  or  general 
peritonitis.  In  one  jiarticular  case  this  process  of  setting  limits  and 
breaking  through  them  occurred  in  a  young  lady  four  times  at  inter- 
vals of  from  one  to  two  days.  When  the  limiting  adhesions  were 
established  symptoms  would  subside,  so  as  to  encourage  in  her  physi- 
cians the  hope,  even  the  expectation,  of  recovery ;  but  again  and  again 
the  fire  was  rekindled,  and  she  died  eight  days  after  the  first  attack.  In 
the  greater  number  of  cases  the  first  breaking  of  the  adhesions  is  followed 
by  full  peritonitis,  and  this  often  by  death. 

The  perforations  of  the  stomach  which  I  have  seen  have  not  been 
attended  by  the  severe  pain  described  by  most  authors,  but  by  a  sudden 
prostration  of  strength  and  a  feeling  of  disquiet  and  sinking  at  the  stom- 
ach ;  more  of  collapse  than  of  inflammation  in  the  symptoms ;  no  tume- 
faction of  the  bowels ;  almost  nothing  to  indicate  the  nature  of  the  acci- 
dent, but  a  sudden  new  sensation  in  the  bowels,  a  raj)id  increase  in  the 
frequency  of  the  pulse,  it  growing  small  as  it  increases  in  rapidity,  and 
a  pale  and  shrunken  countenance,  and  death  in  from  twelve  to  thirty 
hours.  Then,  on  inspection,  hardly  any  signs  of  peritonitis  are  found. 
The  peritoneal  vessels  are  fuller  and  the  membrane  redder  than  in  health, 
and  its  surface  covered  with  the  thinnest  possible  film  of  lymphy  exuda- 
tion, and  some  serum  in  the  deeper  parts  of  the  cavity. 

These  ulcerations  of  the  stomach  are  not  always  fatal  by  peritonitis. 
A  few  instances  are  recorded  in  which  adhesions  of  the  outer  surface  of 
the  organ  to  adjoining  organs  have  taken  place,  so  as  to  protect  the  peri- 
toneum almost  wholly  from  the  fatal  contact  with  the  gastric  fluids,  and 
death  has  occurred  in  some  other  way.  I  have  a  remarkable  specimen 
illustrating  this  fact.  It  was  taken  from  the  body  of  a  woman  of  about 
middle  age  who  had  long  had  symptoms  of  dyspepsia,  and  had  from  time 
to  time  vomited  a  little  blood.  It  was  not  diflicult  to  recognize  ulcer, 
but  the  extent  and  peculiarities  of  it  could  be  learned  only  by  inspection. 
She  died  suddenly  of  copious  hsematemesis.  On  examination  an  ulcer 
two  and  a  half  to  three  inches  in  its  several  diameters  Avas  found,  begin- 
ning near  the  pylorus  and  extending  toward  the  left,  which  in  this  large 
space  had  destroyed  all  the  coats  of  the  stomach  and  exposed  an  inch  and 
more  of  the  right  extremity  of  the  pancreas  and  about  the  same  extent 
of  the  liver.  The  liver  and  pancreas  were  both  perceptibly  eroded  when 
exposed,  and  in  the  latter  an  artery  that  would  admit  the  head  of  a  large 
pin  was  opened.  The  stomach,  outside  of  this  extraordinary  ulcer,  was 
strongly  attached  to  the  adjacent  organs. 

The  ulcerations  of  typhoid  fever  penetrate  the  intestine  about  three 
times  in  a  hundred  cases  of  the  fever.  This  result  is  reached  by  the 
study  of  a  large  number  of  cases,  and  appears  to  be  pretty  generally 
admitted.  The  point  where  this  perforation  occurs  is  in  the  ileum,  near 
the  ileo-csecal  valve — within  a  foot  or  eighteen  inches  of  it  in  the  great 
majority  of  cases,  although  it  has  been  known  to  occur  seventy-two 
inches  above  the  valve,  and  it  has  been  seen  very  rarely  in  the  caecum. 
The  fever  itself  may  be  either  severe  or  mild.     Suddenly  severe  pain 
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sets  in,  oftenest  in  the  lower  part  of  the  abdomen,  and  spreads  rap- 
idly; the  pulse  is  quickly  accelerated  and  becomes  small;  and  it  haa 
been  lately  stated  that  in  this  and  other  intestinal  perforations  the  gases 
of  the  bowels,  escaping  into  the  peritoneal  cavity,  will  give  resonance  to 
percussion  over  the  lower  part  of  the  liver.  Fetid  gas  found  in  this 
.cavity  after  de^th  is  not  without  importance;  for  example,  a  distin- 
guished Senator  at  AVashington  died  not  long  ago  of  a  very  painful 
abdominal  disease  which  his  physicians  declined  to  relieve  with  opium, 
though  the  patient  pleaded  for  it.  His  family  physician  at  home  was 
summoned.  Although  the  distance  he  had  to  travel  was  many  hundred 
miles,  he  found  the  patient  alive  and  still  suffering.  Pie  at  once  gave 
morphine  for  the  relief  of  the  pain,  but  the  patient  died.  Now,  this 
gentleman  had  diabetes  a  year  or  more  before  his  death,  recognized  by 
his  physician  at  home  and  also  by  myself.  While  under  my  observation 
the  urine  ceased  to  contain  sugar  and  its  quantity  became  normal,  but 
soon  after  this  albumen  was  occasionally  found  in  it.  The  quantity  was 
generally  small,  and  casts  were  only  found  now  and  then.  This  new  dis- 
ease was  mild,  and  seemed  to  be,  within  certain  limits,  manageable.  He 
went  to  Washington  under  injunction  that  he  was  not  to  let  official  and 
professional  labors  bear  with  any  weight  upon  him.  This  last  sickness 
and  the  death  would  naturally  enough  be  supj^osed  to  be  some  new  ])hase 
or  consequence  of  the  previous^illness.  But,  while  a  post-mortem  exam- 
ination was  not  permitted,  the  family  wished  to  have  the  body  embalmed. 
The  family  physician  accompanied  the  embalmer,  and  as  the  latter  made 
a  cut  through  the  abdominal  walls  there  was  a  gush  of  air  laden  with 
fecal  odor,  and  he  through  this  opening  saw  the  intestines  covered  with 
false  membrane.  He  satisfied  himself  that  the  intestine  was  not  opened. 
This  fetid  gas  came  from  the  peritoneal  cavity.  An  ulcer  had  perforated 
the  intestine  somewhere,  and  caused  the  death.  The  final  disease  could 
be  only  remotely  dependent  on  the  patient's  previous  illness,  if  at  all. 
His  impaired  health  may  have  made  the  ulcer  possible. 

All  kinds  of  perforations  in  the  bowels,  except  those  of  the  stomach, 
caecum,  and  appendix,  even  the  cancerous,  have  one  history  and  the  same 
symptoms ;  and  if  treatment  is  ever  successful  in  such  occurrences  it 
must  all  be  based  on  one  set  of  rules — absolute  rest,  no  pressure  on  the 
bowels,  and  no  movements  of  the  muscles  that  will  aggravate  it ;  food 
that  will  be  wholly  digested  and  absorbed  by  the  stomach ;  complete 
abstinence  from  cathartic  and  laxative  medicines,  and  the  free  adminis- 
tration of  opium  or  morphine.  By  these  means,  I  fully  believe,  numbers 
have  already  been  saved  from  the  fatal  consequences  of  peritonitis  caused 
by  perityphlitis  and  perforation  of  the  vermiform  a})pendix — some  under 
my  own  observation  and  others  under  that  of  my  friends.  A  boy  four- 
teen years  of  age  was  brought  to  bed  by  a  pain  in  the  right  iliac  fossa. 
After  a  few  hours  his  fiither,  a  physician,  desired  me  to  see  him.  There 
was  already  a  perceptible  fulness,  with  dulness  on  ])ercussion,  in  the  fossa, 
and  some  febrile  excitement.  I  gave  a  portion  of  morj)hIne,  and  promised 
to  call  the  next  morning.  In  the  morning  a  message  came  from  the 
father  stating  that  the  boy  was  better  and  there  was  no  need  of  further 
attendance.  In  the  evening  I  was  recalled.  The  j)ain  had  returned,  and 
baxl  spread  over  most  of  the  bowels.  He  had  general  peritonitis.  He 
took  tincture  of  opium,  of  which  I  believe  the  largest  dose  was  100 
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clro})S,  reached  after  tliree  or  four  days  of  gradual  but  steady  increase 
of  do»e.  From  that  point  the  patient  got  better,  and  the  quantity  of  the 
medicine  was  correspondingly  reduced.  There  were  a  relapse  and  a  repe- 
tition of  the  treatment,  and  again  the  disease  yielded.  During  conva- 
lescence, about  fourteen  days 'from  the  attack,  the  boy,  after  emptying  his 
bladder,  was  suddenly  pressed  to  continue  the  discharge.  Now  he  voided 
what  appeared  to  be  blood,  two  or  three  tablespooufuls.  It  was,  how- 
ever, pus  with  blood  enough  to  color  it.  This  purulent  discharge  from 
the  bladder  continued  for  about  three  weeks,  the  boy  steadily  recovering 
his  health.  This  occurred  twenty  or  more  years  ago,  and  that  boy  is  now 
a  well-known  physician.     Similar  cases  could  be  recited. 

In  1850,  or  thereabout,  I  attended  a  ])hysician  through  an  attack  of 
typhoid  fever.  In  the  third  week  there  was  a  sudden  outbreak  of  peri- 
tonitis. The  opium  treatment  was  resorted  to,  and  he  recovered,  and  had 
good  health  for  t^venty  years  after.  Peritonitis  occurs  rarely  in  typhoid 
fever  from  any  other  cause  than  perforation,  and  its  occurrence  in  thiiJ 
case  at  this  time,  when  })erforation  is  more  likely  to  occur,  renders  it  prob- 
able, at  least,  that  this  attack  was  produced  by  that  cause. 

March  3,  1883,  autopsy  of  Wm.  Fletcher,  age  59,  iron-worker.  On 
Friday  last,  Feb.  23d,  he  was  attacked  Avith  pain  in  the  region  of  the 
right  iliac  fossa ;  it  was  severe.  There  was  no  chill,  but  little  fever,  and 
only  slight  acceleration  of  the  pulse.  His  stomach  was  a  good  deal  dis- 
turbed, and  the  bowels  were  soon  distended  with  flatus.  I  saw  him  on 
the  Tuesday  following,  Avith  James  D.  Elliott.  The  bowels  were  a  good 
deal  swollen  and  very  resonant  on  percussion ;  pulse  84.  His  stomach 
was  still  greatly  disturbed,  so  that  he  retained  no  food,  yet  there  was  no 
green  vomit,  but  much  flatulency.  The  movements  in  res])iration  were 
particularly  noticeable,  being  nearly  or  quite  as  much  abdominal  as  in 
health.  There  was  a  short  friction  sound  in  inspiration,  but  an  entire 
absence  of  the  sound  produced  by  ])eristaltic  action.  There  was  no  dul- 
ness  on  percussing  over  the  iliac  fossa,  and  no  pain  on  ])ressure  over  any 
part  of  the  abdomen.  I  Avas  careful  in  examining  the  right  fossa,  for 
the  first  pain  Avas  there,  and  it  Avas  severe ;  but  there  Avas  no  physical 
sign  by  Avhich  the  perforation  could  be  ascertained.  Still,  my  mind  dwelt 
on  the  probability  of  ])crforation,  and  I  expressed  my  fears  to  Elliott 
regarding  it.  The  respiration  Avas  of  natural  frequency.  The  boAA^els 
had  not  moA^ed  for  two  or  tliree  days. 

The  next  day  Flint  A\'as  added  to  the  consultation.  The  symptoms 
had  changed  but  little  ;  the  pulse  Avas  102 ;  no  pain,  no  tenderness,  no 
])eristaltic  action  ;  slight  friction  at  one  point  only  ;  the  abdominal  respi- 
ration Avas  as  marked  as  before.  Frequency  of  respiration,  18 ;  patient 
sleepy;  pupils  only  slightly  contracted.  When  aa'C  were  in  consultation  I 
again  expressed  my  fear  of  perforation,  but  Flint  expressed  the  most 
decided  opinion  as  to  its  absence,  because  there  AA^as  dulness  to  percussion 
OA^er  the  liA^er.  I  had  read  his  ])aper  on  the  intrusion  of  gas  betAveen  the 
ribs  and  liver  in  cases  of  intestinal  perforation,  and  felt  as' if  I  Avere  almost 
reproA-ed  for  entertaining  the  thought  Avithout  this  physical  corroboration. 

Thursday,  !March  1st,  the  stomach  had  become  much  more  retentiA^e ; 
there  AA^ere  no  pain  and  no  tenderness  on  pressure  ;  pulse  109  ;  no  friction 
sound,  no  sound  of  ])eristaltic  action,  no  dulness  on  percussion  over  right 
iliac  fossa,  but  resoi'ince  over  the  Avhole  abdomen,  excepting  over  the 
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pubes ;  there  the  resonance  was  not  clear ;  over  a  small  space  there  wag 
dnluess ;  this  was  ascribed  to  moderate  fulness  of  the  bladder,  and,  as 
there  had  been  no  difficulty  in  emptying  it,  nothing  was  said  of  it.  The 
abdominal  respiratory  movements  Avere  the  same  as  before. 

Friday  morning,  at  3  A.  M.,  no  marked'  change  had  occurred  in  the 
symptoms,  but  from  this  time  onward  there  was  a  steady  sinking  of  the 
vital  powers.  Tlie  pulse  grew  small  and  frequent,  the  hands  became 
cool,  the  breathing  more  frequent,  and  without  any  sudden  change  or 
new  symptom  he  died  early  in  the  morning.  At  the  last  visit  there  was 
no  resonance  on  percussion  over  the  liver. 

Autopsy,  Saturday,  March  3d,  2  p.  m.  The  bowels  were  distended,  a^ 
they  mostly  are  in  peritonitis,  but  not  extraordinarily.  Tliere  was  now 
pretty  free  resonance  over  the  liver.  The  section  to  open  the  abdominal 
cavity  was  carefully  made,  with  the  aim  of  ascertaining  whether  there  was 
air  or  gas  in  the  peritoneal  cavity.  When  a  half-inch  opening  was  made 
through  the  peritoneum,  gas  was  forced  out  through  it  for  some  seconds 
with  an  unmistakable  noise.  The  bowels  were  not  opened  by  this  cut. 
The  bowels  exposed,  a  very  thin  film  of  false  membrane  was  found  on 
all  the  middle  and  upper  portions  of  the  intestines,  with  a  fringe  of 
injection  where  the  folds  came  in  contact.  But  two  or  three  inches  above 
the  symphysis  pubis  the  section  opened  a  collection  of  pus  which  extended 
downward  into  the  pelvis.  Somewhere  hereabout — neither  of  us  could 
say  exactly  where — was  found  a  lump  of  fecal  matter,  not  indurated,  as 
large  as  a  marrowfat  pea,  the  intestine  still  uno})ened.  Search  was  made 
for  the  vermiform  appendix.  At  first  it  was  not  recognized  on  account  of 
its  remarkable  shortness.  It  was  found,  however,  pointing  directly  toward 
the  median  line  of  the  body,  and  was  short  because  a  part  had  been  sep- 
arated from  the  rest  by  slougli.  The  end  of  what  remained  was  marked 
by  a  border,  one-eighth  of  an  inch  deep,  of  a  very  dark-green  gangrenous 
color.  We  did  not  attempt  to  measure  the  quantity  of  pus.  It  was  six 
ounces  or  more.     It  was  completely  bounded  and  shut  in  by  adhesions. 

At  no  time  during  life  was  there  resonance  over  the  liver,  but  there 
was  some  at  the  time  of  ])ost-mortem  examination  before  the  bowels  were 
opened,  due  perhaps  to  the  fact  that  at  death  the  relaxation  of  the  muscles 
allowed  the  gas  to  rise  higher  than  it  did  during  life.  The  unusual 
median  position  of  the  abscess  is  important  in  accounting  for  absence 
of  dulness,  when  it  is  usually  found  in  slough  or  ulcer  of  the  vermiform 
appendix. 

*^A  Fatal  Case  of  Typhlitis  without  Recognizable  Symptoms."  Under 
this  title  Jos6  M.  Fisser  published  a  case  of  inHammation  of  the  vermi- 
form appendix  causing  general  peritonitis  in  a  young  woman  nineteen 
years  of  age.  The  peculiarities  of  the  case  were  that  the  appendix  was 
not  perforated,  and  consequently  there  was  no  tumor  in  the  right  iliac  fossa 
— that  the  symptoms  were. all  referred  to  the  epigastrium,  without  even 
tenderness  in  the  fossa.  She  walked  the  floor  and  tossed  about  in  bed; 
the  highest  temperature  was  103°,  and  the  most  frequent  pulse  was  120, 
and  these  continued  but  a  short  time.  Of  tympanitis  there  was  none  till 
near  deatli,  and  then  but  little.  The  obscurity  in  diagnosis  led  to  the 
publication  of  the  case.  The  cause  of  this  disease  was  fecal  matter,  not 
very  hard,  in  the  appendix.^ 

»  Med.  Record,  Sept.  1,  1883. 
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As  much  has  been  said  iu  this  article  on  the  diagnosis  of  peritonitis,  it 
may  be  well  to  introduce  a  case  where  that  diagnosis  was  conjectural,  and 

yet  quite  another  state  existed.     I  visited  Mrs.  H ,  when  her  disease 

was  advanced,  twice.  My  impression  was  that  she  had  peritonitis,  but 
this  opinion  was  held  Avith  grave  doubt.     After  her  death,  Smith  sent  me 

the  following  record  of  the  autopsy  :  "  Mrs.  H died  Friday  evening 

at  ten  o'clock ;  next  day,  at  three  in  the  afternoon,  Ave  made  an  autopsy. 
No  gas  or  fluid  in  the  peritoneal  cavity;  the  small  intestines  inflated 
almost  to  bursting,  with  injection  of  the  capillaries.  In  the  left  iliac 
region  Ave  at  once  discovered  a  portion  of  the  intestine  almost  black,  and 
on  examination  found  a  firm  Avhite  band  encircling  and  constricting 
that  portion.  Upon  liberating  the  gas  the  intestines  collaj)sed,  and 
the  constricted  portion  was  released  and  easily  removed.  A  further 
examination  shoAved  that  tAvo  of  the  epiploic  appendages,  coming  ofi* 
from  the  colon  abo\x  the  sigmoid  flexure,  had  united  at  their  extreme 
points  and  formed  a  loop  tAvo  and  a  half  to  three  inches  long,  and 
through  this  loop  or  ring  a  portion  of  the  ileum  had  passed,  and  Avas 
there  constricted.  The  constricted  intestine  Avas  about  four  feet  in  length. 
This  examination  has  been  gratifying  to  me.  There  Avas  a  small  quantity 
of  bloody  serum  in  the  peritoneal  cavity  Ioav  down  in  the  pelvis.  The 
dark  grumous  blood  that  passed  the  bowels  on  the  second  and  third  days 
can  noAV  be  accounted  for,  and  corroborates  your  remark  that  the  hemor- 
rhage looked  like  strangulation.  This  Avas  at  your  first  visit.  This  must 
be  a  new  cause  of  strangulation,  and  one  that  Ave  could  not  anticipate." 

There  Avas,  before  I  saAV  her,  a  single  vomit  of  a  suspicious  fluid,  but 
the  evidence  Avas  not  strong  enough  to  enable  us  to  pronounce  it  stercora-* 
ceous.  Some  of  the  observers  noticed  bloody  serum  in  the  peritoneal 
cavity,  and  perhaps  some  shreds  of  lymph,  but  that  was  in  consequence 
of  the  strangulation. 


Local  Peritonitis. 

This  may  occur  anyAA^here  in  the  broad  extent  of  the  peritoneum,  and 
will  be  more  or  less  limited  in  different  cases,  or  may  be  limited  for  a 
time,  and  then  become  general.  It  is  either  acute  or  chronic.  The  prod- 
uct of  the  diseased  action  may  be  serum  or  lymph  or  pus,  or  all  of  them. 
The  cause  of  this  local  inflammation  is  sometimes  very  ob Anions,  in  other 
cases  Avholly.  unknown.  The  consequences  vary  all  the  Avay  from  harm- 
lessness  to  death ;  the  symptoms  are  as  variable  as  the  consequences, 
making  the  diagnosis  easy  in  some  cases,  in  others  impossible.  Some 
cases  in  Avhich  it  Avas  not  diflicult  to  recognize  it  haA^e  already  been 
recorded — those  caused  by  perity])hlitis  and  perforation  of  the  vermiform 
appendix,  for  example.  In  such  cases  the  local  jmin,  the  swelling,  the 
dulness  or  resonance  on  percussion,  depending  on  Avhether  the  tumor  is 
made  by  inflammatory  exudation  or  gas,  together  with  the  general  symp- 
toms and  the  history,  leave  but  little  ground  for  doubt  regarding  the 
character  of  the  disease.  Perhaps  one-half  the  local  abscesses  Avhich 
form  between  the  folds  of  the  peritoneum  are  recognizable  during  life  by 
the  local,  associated  Avith  the  general,  symptoms.  When  situated  in  the 
posterior  and  upper  part  of  the  abdominal  cavity,  the  hand  gives  little, 
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perhaps  no,  assistance,  as  in  the  most  widely-known  case  of  abscess  that 
has  been  recorded  in  all  time.  While  the  physicians  were  giving  to  the 
country  hopeful  reports  day  by  day,  thousands  of  medical  men  shock 
their  heads  and  spoke  sadly  of  the  prosj^ects.  The  illustrious  patient 
was  losing  rather  than  gaining  strengtii  and  flesh,  his  appetite  poor,  his 
digestion  poor — a  strong  man  growing  helpless — and,  above  all,  a  pulse 
that  for  months  never  fell  below  100.  With  an  adequate  cause  of  abscess, 
whether  there  were  chills  or  not,  what  else  could  it  be  ?  Thus,  in  peri- 
toneal abscesses  that  cannot  be  felt  the  general  symptoms  are  of  great 
importance  to  the  diagnosis.  When  abscesses  tend  to  discharge  their 
contents  soon  or  late — sometimes  into  the  intestine,  sometimes  into  the 
bladder,  sometimes  externally :  in  such  cases  there  is  a  fair  chance.  Some- 
times they  burst  into  the  peritoneum :  such  cases  are  almost  inevitably 
fatal ;  even  opium  will  not  cure  them.  The  pus  of  these  abscesses  often 
has  the  fecal  odor,  which  it  acquires  by  the  transmission  of  the  intestinal 
gases  through  the  intestinal  walls.  I  was  attending,  with  the  late  James 
H.  Wood,  a  young  lady  in  whom  peritoneal  abscess  had  been  recognized. 
It  was  anterior  to  the  intestines.  In  the  consultation,  while  we  were 
discussing  the  propriety  of  using  the  trocar,  the  mother  became  alarmed 
at  the  odor  and  appearance  of  the  urine  just  passed,  and  summoned  the 
doctors  back  to  the  chamber.  The  abscess  had  opened  into  the  bladder. 
The  urine  contained  pus  which  gave  off  the  fecal  odor  strongly.  This 
patient  recovered.  It  should  be  added  that  these  abscesses,  as  well  as 
those  of  the  convex  surface  of  the  liver  and  those  that  are  post-peritoneal, 
sometimes  pierce  the  diaphragm  and  produce  empyema,  or  by  previous 
adhesion  of  the  lung  to  its  upper  surface  find  a  way  into  a  bronchial  tube, 
and  so  the  pus  is  expectorated. 

The  history  of  local  fibrinous  exudations  is  not  as  easily  told  as  that 
of  the  purulent.  AVe  find  from  time  to  time,  on  the  peritoneum,  bands, 
patches,  or  cords  of  false  membrane,  which  were  produced  in  so  quiet  a  way 
that  we  can  get  no  information  regarding  the  time  when  they  were  formed, 
and  perhaps  the  subject  of  them  was  not  a,ware  that  anything  was  wrong 
with  the  bowels  till  he  began  to  have  the  symptoms  of  obstruction.  These 
unnatural  structures  are  formed  in  great  variety.  The  omentum  is  found 
thickened  and  oontiacted.  The  mesentery  and  mesocolon  are  seen  in  a  sim- 
ilar condition,  causing  wrinkling  and  shorl  oning  of  the  bowels.  The  spleen 
has  on  its  surface  patches  or  even  plates,  or  one  great  plate,  of  firm  fibrin- 
ous deposit,  often  cartilaginous  in  density,  sometimes  calcareous;  and  we 
can  rar^'ly  fix  the  time  of  these  occurrences  by  any  symptoms.  It  is  not 
always  so  with  the  liver.  We  are  acquainted  with  a  perihepatitis  which 
is  acute,  attended  by  pain  in  the  right  side,  a  febrile  movement,  and,  if 
the  inflammation  reaches  the  under  surface  of  the  organ,  by  jaundice, 
and  have  learned  to  combat  this  with  cups  and  opiates,  the  latter  in  nither 
free  but  not  heroic  doses,  and  to  expect  recovery  in  a  few  days.  This 
may  leav^e  the  liver  wholly  or  partly  invested  with  a  layer  of  false  mem- 
brane which  may  have  a  sequel  of  im])ortance.  Then,  again,  we  find  the 
organ  invested  with  a  thick  contractile  membrane,  but  cannot  learn  that 
the  symptoms  of  perihepatitis  have  ever  occurred.  The  diseased  action 
which  produced  this  bad  investment  appears  to  be  analogous  to  that  which 
not  only  covers  the  organ  with  a  thinner  coat  of  similar  new  tissue,  but 
inlays  it  everywhere  with  the  same  material  in  cirrhosis.     This  also  is 
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anattended  by  local  pain.  The  effects  that  may  result  from  this  encasing 
of  the  liver  in  a  strong  contractile  capsule  may  be  illustrated  by  the  fol- 
lowing case  (the  late  Buck  was  the  physician) :  The  patient  was  an 
unmarried  lady  of  middle  age  who  had  consecrated  her  life  to  charitable 
works.  In  searching  for  the  suffering  poor  she  often  had  to  ascend 
several  flights  of  stairs.  The  time  came  when  she  found  this  fatiguing 
and  a  tax  on  her  respiration.  She  observed  at  the  same  time  that  the 
bowels  were  enlarged.  She  called  Buck,  and  he  had  no  difficulty  in  dis- 
covering ascitic  fluid.  He  was  surprised,  as  he  knew  that  her  habits 
were  perfectly  good,  and  she  had  very  little  the  appearance  of  an  invalid. 
Notwithstanding  the  proper  use  of  the  usual  remedies  for  dropsy,  the 
fluid  slowly  increased,- and  at  length  he  w^as  obliged  to  draw  it  oif.  He 
found  it  to  be  a  clear,  yellowish  serum.  In  the  course  of  about  two  years 
she  was  tapped  four  times.  I  saw  her,  with  Buck,  after  these  tappings, 
when  the  fluid  had  again  been  effused  in  quantity  that  half  filled  the  peri- 
toneal cavity.  The  emaciation  was  not  considerable ;  there  was  nothing 
of  the  semi-bronzed  color  of  the  skin  so  common  in  cirrhosis  of  similar 
duration ;  her  appetite  and  digestion  were  not  materially  impaired ;  the 
temperature  was  natural ;  the  pulse  was  increased  in  frequency  only  a 
few  beats.  The  skin  over  the  abdomen  was  in  a  soft,  natural  state,  and 
there  was  nothing  that  suggested  a  hypersemic  or  inflammatory  dropsy. 
The  liver  on  percussion  appeared  to  be  reduced  in  size.  Taking  all 
things  into  account,  and  especially  the  patient's  habits  and  the  absence 
cancerous  cachexia,  it  seemed  probable  that  the  dropsy  arose  from  atrophy 
of  the  liver,  and  that  the  atrophy  was  caused  by  an  adventitious  capsule 
of  the  organ,  although  the  patient  had  never  had  symptoms  of  perihe- 
patitis. From  this  ])oint  the  fluid  did  not  increase  or  diminish,  but 
remained  stationary  till  she  died,  perhaps  two  years  after,  of  some  othei 
disease.  Meanwhile,  the  lady  resumed  her  favorite  charity- work  to  a 
limited  extent.  At  the  post-mortem  examination  the  capsule  was  found 
investing  nearly  the  whole  liver,  but  not  materially  obstructing  the  gall- 
duct.  The  new  membrane  was  thick  and  strong,  having  a  thickness  of 
at  least  one-twentieth  of  an  inch.  The  remaining  liver  structure  Avas  of 
natural  appearance.  The  organ  was  reduced  to  one-half  its  natural  size. 
No  other  cause  of  dro-psy  was  found. 


Chronic  Peritonitis. 

I  have  doubted  whether  any  disease  deserving  this  name  really  exists 
independent  of  such  low  inflammatory  action  as  may  arise  from  the  irri- 
tations of  tumors  or  heterologous  deposits.  This  statement  refers  to 
general  not  local  peritonitis.  I  have  never  seen  anything  that  would 
lead  me  to  believe  that  acute  diffuse  peritonitis  can  be  deprived  of  its 
acute  character  and  still  continue  an  inflammation.  With  me  it  has 
always  been  death  or  cure.  I  have  already  referred  to  a  case  in  which 
after  recovery  the  bowels  were  greatly  disturbed  by  tympanitis  for  years. 
But  this  came  from  adhesions :  her  general  health  was  good.  I  have  at 
long  intervals  met  Avith  cases  of  ascites  in  which  the  peritoneal  membrane 
was  redder  than  natural,  and  in  which  no  obstruction  to  the  portal  circu- 
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lation  was  discovered.  This,  however,  I  have  regarded  as  hyperaemia 
rather  than  inflammation. 

Bauer,^  however,  gives  to  these  cases  the  title  latent  general  peritonitis, 
especially  when  after  death  an  abnormal  adhesion  is  found  here  and  there. 
In  the  cases  that  I  have  seen  there  was  a  peculiar  state  of  the  surface  of 
the  abdomen.  The  skin  there  was  more  or  less  scaly  and  dry,  but  I  do 
not  remember  whether  there  were  internal  adhesions.  Bauer  regards  the 
diagnosis  of  this  form  of  disease  as  difficult,  but  refers  to  tlie  constantly 
present  meteorism  as  well  as  serous  fluid.  I  have  met  with  three  or  four 
instances  in  which  at  the  time  of  puberty  an  abdominal  dropsy  has  rather 
suddenly  occurred,  lasting  one  to  three  months,  and  disappearing  on  the 
use  of  diuretics.  I  have  had  no  reason  to  attribute  this  effusion  to 
inflammatory  action,  except  in  one  case.  A  lady  of  extraordinary  sym- 
metry and  beauty  of  form,  in  excellent  health,  whom  I  had  treated  for 
this  disorder  twelve  years  before,  applied  to  know  whether  there  was  any- 
thing in  that  disease  that  would  prevent  her  having  children.  She  had 
been  married  seven  or  eight  yeai*s,  and  had  not  been  pregnant.  The 
question  then  occurred  to  me,  At  the  time  of  the  dropsy  could  there  have 
been  lymphy  exudation  that  has  since  confined  the  ovaries  in  an  unnatu- 
ral position  ?  The  question  I  could  not  answer.  The  treatment  which 
Bauer  prefers  for  his  latent  peritonitis  consists  in  "  painting  with  iodine, 
the  use  of  diuretics,  and  the  regulation  of  diaphoresis  by  means  of 
Turkish  baths." 

Another  form  of  general  chronic  peritonitis  is,  according  to  Bauer,  that 
which  follows  acute  peritonitis.  He  quotes  several  authorities  in  support 
of  his  views.  I  must  draw  on  him  for  a  description  of  it,  for,  as  I  have 
said,  practically  I  know  nothing  about  it. 

The  symptoms  of  acute  peritonitis  are  all  toned  down,  but  do  not  all 
disappear.  Vomiting  occurs  occasionally ;  tenderness  is  diminished,  but 
is  quite  perceptible ;  meteorism  diminishes,  but  fluctuates  greatly;  appe- 
tite is  poor  or  variable ;  constipation  alternates  with  diarrhoea  or  is  fol- 
lowed by  dysentery  ;  now  there  is  a  febrile  heat,  and  then  the  temperature 
is  normal — this  fever  is  most  likely  to  come  in  the  evening ;  the  pulse  is 
frequent  and  varying  ;  ultimately  extreme  emaciation  and  anaemia.  The 
most  striking  feature  of  this  condition  appears  to  be  sacculation  of  the 
fluid  ill  the  abdomen,  wholly  or  partially;  this  fluid  then  is  not  freely 
movable,  but  will  give  duluess  on  percussion,  which  may  contrast  well 
with  intestinal  resonance  in  its  immediate  neighborhood.  When  the  ten- 
sion of  the  abdominal  wall  is  diminished  these  sacs  can  be  felt  by  the 
hand  as  uneven  tumors.  Colicky  pains  occur,  and  in  a  case  cited  it  was 
at  one  time  very  severe,  at  another  only  slight.  The  majority  of  the 
cases  terminate,  after  a  protracted  course,  fatally.  Recovery  may  occur 
by  absorption  or  external  evacuation  of  the  fluid.  He  gives  no  special 
treatment. 

Bauer  makes  still  another  class  of  cases  of  chronic  peritonitis — those 
arising  in  the  course  of  old  ascites ;  he,  however,  does  not  make  nnich  out 
of  it.  He  thinks  the  cases  of  this  kind  occur  with  cardiac  and  hepatic 
disease,  and  particularly  with  the  nutmeg  liver.  The  sym])toms,  he  admits, 
are  neither  well  defined  nor  severe,  and  the  anatomical  changes  consist 
**  in  thickening  of  the  serous  membrane  by  a  slight  <leposit  of  fibrin, 

*  Cyclopiedia  of  the  Practice,  etc.,  vol.  viii.  pp.  297-302. 
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slight  turbidity  of  the  ascitic  fluid,  and  a  few  flakes  of  fibrin  suspended 
in  it/^  He  then,  strangely,  gives,  as  if  they  were  illustrations  of  such 
a  disease,  two  cases  in  which  death  by  acute  peritonitis  followed  the  last 
of  many  tappings,  in  one  of  which  a  pool  of  pus  was  found  encysted  in 
front  of  the  intestines.     Both  are  borrowed.  . 

Probably  most  practitioners  who  are  in  tlie  habit  of  making  post- 
mortem examinations  liave  seen  the  fiakes  of  lymph  in  the  ascitic  fluid, 
etc.,  but  the  German  ])hysicians  have  been  the  first,  I  believe,  to  regard 
such  cases  as  belonging  to  separate  forms  of  disease. 

William  Pepper  has  published^  a  case  observed  by  himself  and  G.  A. 
Pex  which  shows  non-malignant  chronic  peritonitis  better  .than  any  I  can 
recall  to  mind.  The  report  forms  the  sequel  to  the  case  of  the  young 
woman  on  Avliom  he  successfully  performed  paracentesis  of  the  peri- 
cardium. 

This  young  woman  began  to  have  double  pleuritic  effusion,  and  this 
was  soon  followed  by  ascites  three  and  a  half  months  after  the  operation. 
From  that  time  the  ascites  Avas  better  or  worse,  but  did  not  wholly  leave 
her,  and  became  considerable  before  her  death.  This  was  sudden,  she 
having  some  convulsive  movements  in  extremis.  Lesions  were  found  in 
the  thoracic  cavity  like  those  discovered  in  the  abdominal,  showing,  it  was 
believed,  a  special  tendency  in  this  person  to  plastic  exudation  on  the 
serous  membranes.  ^'  The  lower  part  of  the  abdomen  was  found  occupied 
by  an  extensive  effusion.  The  intestines  were  floated  upward.  There 
were  few  if  any  signs  of  inflammation  of  the  intestinal  peritoneum,  but 
marked  changes  were  observed  in  the  parietal  peritoneum  and  in  the  cap- 
sules of  the  liver  and  spleen.  The  peritonitis  was  most  marked  in  the 
upper  segment  of  the  abdomen,  while  the  parietal  membrane  pi'esented 
large  patches  of  irregular  thickening.  No  tubercles  were  found  on  any 
part  of  the  peritoneum.  The  capsules  of  the  liver  and  spleen  w^ere 
greatly  thickened,  whitish,  opaque,  and  densely  fibrous.  The  liver  was 
enlarged  and  heavy,  and  so  tightly  bound  by  its  thickened  capsule  that 
its  shape  was  somewhat  altered. 

"The  diaphragm,  especially  that  part  of  it  underlying  the  pericardial 
sacs,  had  undergone  marked  fibroid  degeneration.  The  muscular  tissue 
was  much  atrophied ;  many  fasciculi  had  evidently  disappeared,  while 
many  others  were  markedly  narrowed,  some  of  them  shading  off  to  a 
width  of  less  than  ^q^^q  of  an  inch,  and  finally  disaj^pearing  altogether. 
They  retained,  however,  even  in  their  narrowest  dimensions,  their  trans- 
verse striae." 

(It  may  be  remarked,  in  passing,  that  this  substitution  of  fibrous  for 
muscular  tissue  follows  the  same  law  that  it  does  in  the  heart  Avhen  that 
organ  is  the  scat  of  fibrosis  or  fibrous  degeneration.  Here  it  was  sup- 
posed to  be  the  consequence  of  a  low  grade  of  inflammatory  action.  Is  it 
when  it  occurs  in  the  heart?) 

In  the  abdomen  these  observers  found  nothing  which  suggested  the 
]>ossibility  of  tubercles  or  any  oi)scure  form  of  cancer.  In  the  ])ericar- 
dium,  on  the  heart  side,  were  found  numerous  small  nodular  roughnesses. 
Irregularities  of  the  pericardial  false  membrane  are  so  conunon  that 
nothing  but  the  close  and  universal  adhesions  would  raise  any  (jucstion 
'»f  these  relations,    But  tubercles  would  hardly  be  here  and  nowhere  else. 

*  Am.  Journ.  of  Med.  Sci,  April,  1874. 
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D(;lafielJ  says  that  one  form  of  the  chronic  disease  is  the  continuance 
of  his  celUihir  peritonitis.  In  this,  lie  says,  the  surface  of  the  omentum 
is  covered  with  cells  Avhich  look  as  if  they  were  derived  from  the  endo- 
thelium and  connective-tissue  cells,  although  they  differ  from  the  normal 
shape  of  these.  The  new  cells  are  for  the  most  part  polygonal,  of  differ- 
ent size,  with  one  or  several  nuclei,  and  giant-cells — large  granular  masses 
filled  with  nuclei.  Although  these  new  cells  are  produced  over  the  entire 
surface  of  the  peritoneum,  yet,  as  a  rule,  they  are  more  numerous  in  little 
patches  here  and  there.  These  little  patches  may  be  heaped  together  in 
such  numbers  as  to  form  nodules  visible  to  the  naked  eye.  There  is  never 
any  stroma  between  these  cells. 

This  form  of  peritonitis  occurs  most  frequently  with  organic  lieart  dis- 
ease, with  cirrhosis  of  the  liver,  with  chronic  pulmonary  phthisis,  and 
with  acute  general  tuberculosis.  In  the  two  latter  diseases  he  thinks 
they  have  been  improperly  called  tubercles. 

He  describes  a  form  of  chronic  adhesion  of  peritoneal  surfaces  that 
occurs  "without  the  intervention  of  fibrin,  but,  as  he  supposes,  by  coales- 
cence of  the  branching  cells  and  a  production  from  them  of  a  fibrillated 
basement  substance,  the  fibrils  crossing  in  all  directions.  In  the  midst 
of  these  fibrils  he  finds  the  nuclei  of  these  cells.  He  finds  also  in  the 
immediate  neighborhood  of  these  adhesions  thousands  of  branching  cells 
that  are  attached  one  to  another  and  float  free  in  the  water,  the  fixed  end 
being  attached  to  the  peritoneum.  He  regards  such  a  peritonitis  with  ad- 
liesions  as  a  more  advanced  stage  of  the  forms  of  cellular  peritonitis  already 
described,  and  the  new  cells  are  changed  into  membrane. 

Sayre  has  published  an  extraordinary  case  in  the  Transactions  of  the 
Pathological  Society.  He  calls  it  chronic  proliferative  peritonitis;  it  might 
be  called  more  a})tly  the  consequence  of  ])eritonitis. 

A  large,  strong  man  fell  from  a  hammock,  the  rope  breaking,  upon  his 
shoulders,  and  felt  a  severe  pain  in  his  stomach,  and  soon  developed 
symptoms  of  peritonitis.  This  pain  never  entirely  subsided.  The  peri 
tonitis  was  recognized.  About  one  month  after  he  was  tapped,  and  240 
ounces  of  serum  were  drawn.  He  was  tap])cd  one  hundred  and  eighty- 
seven  times,  and  1203^^  pounds  of  fluid  were  taken  from  him  during 
the  remainder  of  his  life.  At  post-mortem  examination  3000  cc.  of 
yellow  serum  were  found.  The  liver  and  spleen  were  covered  by  a 
thick  layer  of  false  membrane,  intestines  were  glued  together  in  the 
upper  part  of  the  abdomen,  and  the  stomach  was  adherent  to  the  lower 
surface  of  the  liver.  The  portal  vein  was  contracted  by  this  membranous 
coating.  There  were  numerous  other  lesions  in  the  heart  and  pleura,  but 
these  will  account  for  the  dropsy. 

This  man  was  unusually  strong  and  hearty  until  1876,  when  he  had  an 
attack  of  double  pleuro-pneumonia,  and  in  1878  he  sli])ped  on  the  front 
steps  and  fell,  but  seemed  to  recover  from  the  effects  of  this.  The  fall 
from  the  swing  occurred  in  July,  1879.     He  died  in  February,  1884.^ 

*  Med,  Record,  April  19,  1884, 
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Tubercular  Peritonitis. 


This  form  of  disease  is  by  no  means  uniform  in  its  first  symptoms  or 
in  its  progress.  The  only  things  uniformly  attending  it  are  tubercles  on 
the  peritoneum  and  more  or  less  of  inflammatory  effusion,  chiefly  lymph 
and  serum ;  tumor  and  hardness  of  the  bowels,  general  or  local ;  deranged 
function  of  the  stomach  and  intestines;  emaciation;  and  extreme  fatality. 

In  some  cases  the  invasion  is  acute  and  marked — a  chill  followed  by 
fever,  vomiting,  early  development  of  meteorism,  and  in  a  few  days  a 
point  or  points  of  resistance  to  pressure,  but  not  necessarily  dulness  on 
percussion.  In  a  few  days  the  febrile  action  and  the  meteorism  may 
subside,  leaving  the  symptoms  of  local  peritonitis.  But  we  have  not 
long  to  wait  for  a  renewal  of  them  and  an  evident  extension  of  the 
inflammatory  action.  Remission  and  relapse  alternate  at  varying  inter- 
vals, until  the  whole  extent  of  the  peritoneal  surface  seems  to  be  involved 
in  inflammation.  With  this  mode  of  development  meteorism  may  not 
be  renewed  in  the  most  common  way.  The  lymphy  product  of  inflam- 
mation may  so  bind  the  intestines  to  the  posterior  Avails  of  the  abdomen 
that  they  cannot  extend  forward,  but  are  pushed  upward  against  the  liver 
and  diaphragm,  and  so  encroach  on  the  thoracic  space.  But  then  the  anterior 
parietes  are  tense  and  hard,  and  do  not  move  in  respiration.  The  febrile 
heat  may  not  contiiuie  more  than  two  or  three  months,  but  the  pulse  will 
be  frequent  to  the  end.  There  will  be  a  thinning  of  bowel  walls,  and 
here  and  there  a  knuckle  of  adherent  intestines  may  cause  some  promi- 
nence and  give  some  resonance  on  percussion.  There  will  be  also  occa- 
sional vomiting,  and  the  dejections  will  be  irregular — maybe  only  deficient 
or  thin ;  there  may  be  an  alternation  of  constipation  and  diarrhoea. 

Tuberculous  ulcerations  of  the  mucous  layer  of  tlie  bowels  is  not  uncom- 
mon in  tubercular  peritonitis,  and  these  ulcers  have  in  rare  cases  perforated 
and  allowed  the  fecal  matter  to  accumulate  in  considerable  quantity  in  a  sac 
limited  by  previous  adhesions.  In  all  forms  of  tubercular  peritonitis  death 
.is  caused  as  often  by  grave  complications  as  by  what  appears  to  be  the  pri- 
mary disease.  The  affection  occurs  in  probably  every  instance  in  those  who 
had  at  the  beginning,  or  had  acquired  in  its  progress,  what  Ave  call  the  tu- 
bercular diathesis.  AYe  are  not  surprised,  therefore,  to  find  on  inspection 
a  Avide  diffusion  of  tubercles  in  the  body,  particularly  on  other  serous 
membranes,  and  in  the  lungs.  Death  may  occur,  then,  from  phthisis 
pulmonalis  or  from  pleurisy  or  meningitis,  as  Avell  as  from  the  exhaustion 
and  accidents  of  the  peritoneal  disease.  The  effusion  serum  or  turbid 
serum  is  very  common  in  tubercular  peritonitis,  and  can  be  recognized 
by  the  dulness  it  produces  in  part  of  the  cavity,  and  sometimes  by  fluc- 
tuation. It  is  often  sacculated,  but  it  is  not  constantly  found  after  death, 
it  having  been  absorbed  before,  and  perhaps  long  before,  that  event. 

In  other  cases  the  invasion  of  the  disease  is  stealthy  and  deceiving.  It 
comes  so  quietly  that  the  patient  is  not  conscious  of  any  local  disorder 
beyond  a  dyspepsia  and  irregular  action  of  the  boAvels.  He  has  a  pulse 
of  growing  frequency,  but  if  he  knoAvs  it  he  ascribes  it  to  his  dyspepsia. 
He  is  sloAvly  losing  flesh  and  strength ;  this  he  accounts  for  in  the  same 
way.  At  length  a  perceptible  SAvelliAg  of  the  boAvels  attracts  his  atten- 
tion. At  this  stage  the  physician  finds  that  the  SAA^ollen  boAvels  are  tym- 
panitic everyAvhere  or  only  in  the  upper,  Avhile  there  is  evidence  of  fluid 
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eiTnsion  iu  tlie  more  depending,  parts.  He  discovers  some,  it  may  be  little, 
tenderness  on  })ressure,  and  a  pulse  of  85,  or  maybe  90,  increasing  iu  fre- 
quency toward  ev-ening.  The  appetite  is  ])oor,  the  digestion  slow,  and 
occasionally  there  is  vomiting ;  the  com])lexion  is  pale  and  a  little  dingy ; 
the  skin  of  the  abdomen  may  be  dry  and  rough  or  may  be  natural ;  some 
colicky  pains  have  been  or  soon  will  be  felt.  From  this  point  the  disease 
gradually  advances.  The  distension  of  the  bowels  slowly  increases  or 
they  are  firmly  retracted ;  the  emaciation  increases ;  the  strength  dimin- 
ishes ;  there  is  often  cough,  which  is  generally  dry ;  the  bowels  are  slow 
or  diarrhoea  alternates  with  constipation  ;  with  the  distended  bowels  there 
is  always  more  than  natural  resonance  on  percussion,  except  when  there 
is  fluid  effusion,  though  not  often  the  full  tympanitic  sound  observed  in 
acute  diffuse  peritonitis.  This  resonance  is  not  equal,  always,  iu  different 
parts  of  the  abdomen  ;  the  respiration  is  embarrassed  and  almost  wholly 
thoracic.  The  abdomen  is  often  as  large  as  that  of  a  female  at  full  term 
of  pregnancy,  and  indeed  the  condition  has  been  mistaken  for  pregnancy. 
This  is  an  inexcusable  blunder  in  a  case  like  that  which  I  have  in  mind — 
a  young  unmarried  woman.  She  had  no  dulness  on  percussion  in  the  space 
that  would  be  occupied  by  the  gravid  uterus,  but  mther  resonance.  The 
case  might  have  been  a  little  less  clear  if  there  had  been  fluid  effusion  in 
the  abdominal  cavity,  but  if  this  were  not  encysted  it  would  flow  from  one 
side  of  the  abdomen  to  the  other  when  the  patient  turned  correspondingly 
in  bed ;  if  it  was  encysted,  there  would  be  small  chances  that  it  would 
have  the  shape  and  position  of  the  gravid  uterus ;  if  it  had,  there  would 
be  no  chance  of  hearing  in  it  the  foetal  heart  or  feeling  the  foetal  move- 
ments ;  and  after  all  this  there  remains  the  experiment um  crucis — a  vag- 
inal examination. 

At  first  the  diagnosis  is  unavoidably  uncertain.  Some  aid  is  found, 
possibly,  in  the  medical  history  of  the  family,  in  tuberculous  antecedents, 
yet  I  remember  cases  in  which  no  phthisis  could  be  found  in  any  living 
or  dead  member  of  the  family  on  the  paternal  or  maternal  side  as  far 
back  as  it  could  be  traced.  Some  aid  is  found  if  the  patient  himself  has 
any  of  the  physical  or  rational  indications  of  pulmonary  phthisis,  and  yet 
there  are  recorded  cases  in  which  the  abdominal  symptoms  were  the  first 
to  appear.  The  prominent  German  physicians  attiich  great  importance  to 
the  pre-existence  of  a  cheesy  mass  or  degeneration  somewhere  in  the  body 
as  the  real  parent  of  tubercles  wherever  they  appear.  The  truth  of  this 
doctrine,  I  do  not  think,  has  received  anything  like  universal  recognition; 
and  if  it  had,  as  this  cheesy  degeneration  is  often,  perhaps  commonly, 
only  discoverable  after  death,  it  could  rarely  give  any  assistance  in  diag- 
nosis, so  that  the  early  diagnosis  is  always  difficult,  and  a  very  early  one 
often  impossible.  But  as  time  goes  on,  and  the  sym})toms  are  better  de- 
fined and  show  themselv^es  one  after  another  as  they  are  above  described, 
it  seems  as  if  a  careful  observer  could  not  confi)und  it  with  anything  except 
perhaps  one  of  the  other  forms  of  chronic  peritonitis  or  cancerous  perito- 
nitis. As  to  the  latter,  the  cough  which  exists  in  most  cases  of  tubercular 
peritonitis  will  assist  in  the  distinction,  but  a  physical  examination  much 
more;  for  a  cough  does  not  always  attend  phthisis  when  this  disease 
exists ;  for  example,  I  visited  a  daughter  of  one  of  the  distinguished  gen- 
tlemen of  Vermont.  She  had  had  the  bowel  symptoms  that  indicated 
tubercular  peritonitis  for  eight  or  ten  months,  and  the  diagnosis  was  not 


TUBERCULAR  PERITONITIS  11G7 

difficult.  Remembering  Louis's  opiniou  that  if  tubercles  invade  any 
other  i)art  of  the  body,  they  are  likely  to  be  found  at  the  same  time  in 
the  lungs  and  in  a  more  advanced  condition,  I  examined  the  lungs,  and 
found  in  the  upper  part  of  the  right  a  cavity  so  large  that  it  could 
have  received  a  fist.  I  was  only  surprised  by  the  fact  that  she  did 
not  cough,  and  had  not  coughed.  She  herself  assured  me  of  that  (she 
was  twenty-one  years  old) ;  her  physician,  who  was  present  at  the  visit, 
had  never  heard  her  cough,  and  had  no  suspicion  of  any  pulmonary  com- 
plication ;  but,  more  than  all,  her  mother,  who  had  walked  with  her,  slept 
with  her,  eaten  Avith  her,  travelled  with  her,  and  from  the  beginning  of  the 
illness  had  not  been  out  of  her  company  more  than  twenty  minutes  in  any 
twenty-four  hours  since  the  disease  began,  had  never  heard  her  cough. 
Here,  then,  the  nervous  deviation  to  the  abdomen,  or  whatever  else  it 
may  have  been,  had  so  benumbed  the  sensibility  of  the  pulmonary  nerves 
tliat  the  alarm-bell  of  phthisis  had  never  been  sounded ;  but  the  cavity, 
had  there  been  any  doubt  whether  the  bowel  disease  was  cancerous  or 
tuberculous,  would  have  almost  fully  settled  the  question.  But  more  of 
the  peculiarities  of  cancerous  peritonitis  a  little  farther  on. 

The  lesions  of  this  disease  (or  its  pathological  anatomy)  differ  consider- 
ably, but  the  differences  are  in  the  amount  of  tuberculous  deposit  and  the 
secondary  results,  not  in  the  real  nature  of  the  disease.  Lebert  has  pub- 
lished among  his  plates  of  pathological  anatomy  one  which  shows  the 
peritoneum  thickly  sj^riukled  over  with  small  tuberculous  grains,  and 
represents  each  ])articular  grain  surrounded  by  a  little  zone  of  inflamma- 
tory injection.  There  is  yet  no  exudation,  but  that  would  soon  follow. 
A  fibrinous  exudation  will  soon  come  over  this  primary  deposit,  and 
undergo  a  kind  of  organization,  or  at  least  get  blood-vessels,  which  in 
their  turn  can  furnish  the  material  for  a  new  crop  of  tubercles.  These 
again  provoke  a  new  layer  of  fibrous  tissue,  which  also  becomes  studded 
with  tubercles,  and  so  on,  till  a  thick  covering  is  formed  over  the  intes- 
tines. But  the  same  material  is  interposed  between  their  folds,  separating 
one  from  another  and  compressing  them  and  diminishing  their  calibre; 
at  the  same  time  this  agglomerated  mass  is  firmly  adherent  to  the  abdom- 
inal walls  everywhere.  The  new  material  may  have  a  thickness  of  half 
an  inch  or  even  more.  I  remember  how  surprised  and  confused  I  was 
when  I  made  my  first  inspection  of  such  a  case.  The  abdominal  walls 
were  cut  through,  but  they  could  not  be  lifted  from  the  intestines,  but 
were  firmly  adherent  to  something.  They  were  carefully  dissected  off 
and  the  bowel  cavity  (?)  exposed ;  there  was  apparently  an  immense  tumor 
filling  the  whole  space:  no  intestines,  no  viscera,  could  be  seen.  A  sec- 
tion was  made  through  this  mass  from  above  downward,  and  another 
])arallel  with  it  and  an  inch  distant  from  it,  and  this  part  removed.  It 
appeared  like  a  large,  hard  tumor,  through  which  the  intestine  made 
several  perforations.  The  new  material  appeared  to  be  fibrous,  with 
grayish-white  tubercles  sprinkled  in  through  it  everywhere,  and  pretty 
abundantly.  In  another  case  this  fibro-tubercular  material  may  occupy 
one  part  of  the  abdomen,  and  a  large  serous  cyst  or  serous  cysts  another. 
The  tuberculo-fibrous  material  may  be  found  in  markedly  less  quantity 
than  is  so  far  described,  till  there  will  be  no  more  than  in  a  case  from 
Ziemssen's  clinique,  quoted  by  Bauer:  "In  the  peritoneal  cavity  about 
four  liters  of  yellowish-brown,  slightly  turbid  fluid.     Omentum  thick- 
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ened,  stretched,  adherent  to  the  anterior  wall  of  the  abdomen  and  beset 
with  hemorrhages ;  the  same  was  true  of  the  parietal  peritoneum ;  be- 
tween the  hemorrhages  whitish-yellow  and  entirely  white  tubercles  occur, 
varying  in  size  from  the  head  of  a  pin  to  a  lentil.  The  intestinal  serous 
membrane  was  similarly  invaded.  The  intestines  intensely  inflated;  a 
number  of  ulcers  on  the  mucous  membrane,  one  ajiproaching  perforation. 
Covering  of  the  liver  tliickened  by  fibrinous  deposition.^' 

The  lungs  and  serous  membranes  generally  will,  in  all  probability, 
show  more  or  less  of  tubercular  deposit,  the  pericardium  less  frequently 
than  the  others. 

The  result  in  this  affection,  after  it  is  fully  established,  is  believed  to 
be  uniformly  fatal,  and  at  its  commencement  the  difficulty  of  diagnosis 
may  lead  one  to  doubt  whether  his  apparent  success  is  anything  better  than 
apparent.  Still,  a  plan  which  I  have  relied  on  is,  I  believe,  worth  an- 
nouncing. As  soon  as  the  disease  is  recognized  the  patient  is  put  upon  the 
use  of  the  iodide  of  ])otassium  and  the  iodide  of  iron,  in  full  average  doses, 
and  a  solution  of  iodine  in  olive  oil  is  applied  to  the  whole  surface  of  the 
abdomen  by  such  gentle  friction  as  will  produce  no  pain  ;  and  after  a  min- 
ute or  two  of  such  friction  the  oil  is  brushed  thinly  over  the  surface  and 
the  whole  covered  with  oiled  silk.  This  dressing  is  repeated  twice  a  day. 
The  quantity  of  iodine  to  an  ounce  of  oil  will  vary  considerably  in  differ- 
ent persons ;  for  some,  seven  to  ten  grains  will  be  enough ;  for  others, 
thirty  Avill  be  needed.  The  iron  is  to  make  the  application  moderately 
irritating,  and  if  it  ])roduce  pinhead  blisters  or  blisters  a  little  larger,  all 
the  better.  When  the  application  becomes  painful  the  oil  is  washed  off, 
and  the  application  is  not  renewed  for  two  or  three  days.  In  this  manner 
it  may  be  continued  for  two  or  three  months.  Meantime,  the  patient  is 
put  upon  the  diet  and  regimen  of  the  consumj)tive,  the  a])petite  encour- 
aged ;  he  takes  sustaining  food,  with  plenty  of  milk  and  cream,  or  cod- 
liver  oil,  as  much  fresh  air  as  possible,  and  friction  is  applied  to  other 
parts  of  the  body  with  dry  flannel. 


Cancerous  Peritonitis. 

Benign  tumors  of  the  abdomen  are  not  frequently  the  cause  of  general 
peritonitis,  and  when  they  are,  the  grade  of  the  disease  is  acute  rather 
than  chronic.  They  very  often  provoke  local  inflammation  and  become 
adherent  to  the  neighboring  structures.  The  same  is  true  of  malignant 
growths  in  the  abdominal  cavity,  except  that  the  adhesions  are  earlier 
formed  and  more  likely  to  occur.  Localized  cancer,  of  whatever  variety, 
is  not  very  prone  to  produce  general  peritonitis,  even  though  there  be 
multiple  developments  of  it.  But  when  the  disease  takes  the  dissemi- 
nated form,  and  is  sprinkled  over  the  whole  extent  of  the  peritoneum, 
then  inflammation  is  almost  certain  to  occur — not  of  high  grade,  and  yet 
deserving  the  name  subacute  rather  than  chronic.  A  case  which  illus- 
trates this  statement  has  come  under  my  observation  within  the  last  year. 
I  will  recite  it  with  sufficient  detail  to  make  it  intelligible. 

A  lady  about  forty  years  of  age  liad,  up  to  the  summer  of  1881,  en- 
joyed very  good  health,  though  she  was  never  robust.  At  that  time 
she  felt  lier  strength  abating  and  her  stomach  disordered.     She  sought 
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Ileal  til  in  various  places,  and  took  professional  advice  in  September.  It 
availed  her  little;  the  bowels  were  gradually  swelling  and  Huctuation 
could  be  felt.  She  was  losing  strength  and  flesh.  There  was  not  a 
cachectic  countenance,  but  the  features  were  growing  sharp.  She  had 
suifered  but  little  from  pain  till  October.  At  that  time  she  was  at  the 
family  country  home.  Then  she  began  to  suffer  from  a  severe  pain  in 
the  lefl  thigh ;  and  this,  it  was  noticed,  increased  as  the  accumulation  in 
the  bowels  increased,  and  at  length  her  physician  felt  compelled  to  tap 
her — not  so  much  on  account  of  great  distension  of  the  bowel  as  in  the 
hope  of  relieving  the  pain.  He  drew  off  nine  quarts  of  gluey,  viscid 
fluid,  and  her  pain  was  wholly  relieved.  Twelve  or  fifteen  days  after 
this  she  was  brought  to  her  city  home,  and  her  city  physician,  seeing  that 
her  case  was  a  grave  one,  sought  the  aid  of  a  distinguished  gynaecologist. 
She  was  then  again  tapped  to  give  him  a  more  satisfactory  examination. 
He  found  the  ovaries  considerably  enlarged  and  hard.  They  could  not, 
however,  be  felt  by  pressing  the  fingers  into  the  pelvis  from  above — only 
by  the  vagina.  I  saw  her  on  the  10th  of  November.  The  fluid  had  again 
made  considerable  tumefaction  of  the  bowels,  and  she  was  again  suffering 
great  pain  in  the  region  of  the  right  kidney  and  in  the  leg  of  the  same 
side,  together  with  cramps.  The  relief  given  by  the  first  tapping  induced 
us  to  propose  its  repetition.  It  was,  however,  delayed  till  the  14th,  that 
the  physician  who  had  tapped  her  before  might  be  ])resent  and  assist. 
The  quantity  of  water  drawn  was  again  nine  quarts,  and  again  the  pains 
and  spasms  were  quieted.  The  examination  of  the  abdominal  fluid  was 
interesting.  It  was  nearly  clear,  reddish,  of  syrupy  flow  and  consistence, 
and  so  viscid  that  while  a  portion  of  it  had  remained  on  the  slide  of  the 
microscope  long  enough  for  the  examination  of  its  constituents  the  thin 
cover  became  so  firmly  attached  to  the  slide  that  it  could  not  be  removed 
Avithout  breakinoj  or  long;  maceration.  The  albumen  was  so  abundant 
that  the  fluid  was  completely  consolidated  on  boiling.  Fibrinous  threads 
were  running  through  it  in  great  numbers,  and  here  and  there  was  a  cell 
of  large  size,  round,  granular,  but  not  plumped  up  with  granules,  with  a 
nucleus  barely  less  in  size  than  the  cell  itself;  its  outer  border  within,  but 
only  just  within,  the  boundary  or  wall  of  the  cell.  It  was  the  nucleus 
that  was  granular,  for  there  was  little  room  for  granules  betw^een  the 
nucleus  and  the  cell  wall.  The  vial  containing  the  fluid  had  been  stand- 
ing three  or  four  hours  for  a  sediment.  This  in  a  vial  four  inches  high 
occupied  the  lower  half,  and  gave  nothing  to  the  dropping-tube  till  the 
sedimentary  matter  was  drawn  into  it  by  suction.  This  matter  consisted 
of  fibrillated  fibrin  in  large  quantity;  a  great  number  of  the  cells  just 
described,  some  grouped,  but  most  separate  or  single.  There  wTre  pus- 
colls  in  moderate  quantity,  each  having  the  amoeboid  movements,  and  a 
considerable  number  of  red  blood-corpuscles,  some  of  natural  form,  some 
crenate. 

Immediately  after  the  tapping  the  flaccid  condition  of  the  abdominal 
walls  admitted  an  examination.  A  solid,  hard  mass  was  found  running 
across  the  upper  part  of  the  bowels,  a  nodule  of  which  was  lying  on  \\\q 
stomach  at  the  point  of  the  ensiform  cartilage.  A  harder  mass  of  irreg- 
ular shape  was  also  found  just  above  the  pelvis  on  the  right  side,  extend- 
ing upward  and  to  the  right.  This  was  in  extent  two  by  three  inches. 
The  ovary,  however,  could  not  be  detected  by  pressure  from  above  down- 
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ward.  The  diagnosis  up  to  this  time  was  hardly  doubtful,  but  these 
revelations  made  it  complete,  and  crushed  any  lingering  hope  of  the 
patient^s  recovery. 

While  the  pain  and  spasm  ceased  after  the  tapping,  the  oedema  of  the 
left  leg,  which  came  on  some  time  before  the  last  tapping,  did  not  dimin- 
ish. The  hard  spot  near  the  right  iliac  fossa  was  tender  on  pressure,  but 
otherwise  hardly  painful.  While  the  fluid  did  not  exceed  six  quarts  or 
80,  she  had  little  pain  anywhere.  There  were  no  external  glandular 
Bwellings.  Her  appetite  was  poor,  and  she  took  but  little  food.  She 
vomited  very  little  till  the  end  was  approaching.  The  urine  contained 
a  few  globules  of  pus,  some  pigment  matter,  two  or  three  hyaline  casts, 
but  no  trace  of  albumen.  For  sixteen  days  following  November  14th 
the  patient  was  comfortable,  but  the  fluid  was  slowly  filling  the  bowels 
again.  At  that  time  the  pains  already  referred  to  began  to  return.  On 
December  5th  they  required  another  tapping,  and  preparations  were  made 
for  it,  but  vomiting,  mther  severe,  led  to  its  postponement  to  the  next 
day.  The  quantity  of  fluid  drawn  was  nine  and  a  half  quarts.  It  was 
of  the  same  syrupy  consistence  as  that  previously  drawn,  and  under  the 
microscope  showed  exactly  the  same  constituents  and  gave  the  same 
quantity  of  albumen.  The  next  day  stercoraceous  vomiting  commenced, 
with  no  movement  of  the  bowels,  except  what  was  produced  by  10  grains 
of  calomel  given  on  tlie  second  day  of  this  vomiting.  That  acted  well 
and  produced  a  temporary  relief.  She  after  this  took  no  food  by  the 
mouth,  but  milk  and  beef-tea  were  injected  into  the  rectum.  Still,  the 
fecal  vomiting  returned,  and  she  died  on  the  15th. 

The  post-mortem  examination  was  made  on  the  17th  by  William  H. 
Welch.  I  could  not  attend  it.  His  report  is  complete  as  to  the  main 
features  of  the  case,  though  it  does  not  furnish  an  explanation  of  the 
spasms  and  the  oedema  of  the  left  leg,  regarding  which  Welch  was  not 
informed.  The  pain  and  spasm  were  doubtless  due  to  backward  pressure 
of  a  diseased  part  on  a  nerve  or  nerves,  and  the  oedema  to  a  narrowing  of 
the  iliac  vein  by  pressure  or  constriction  by  fibro-cancerous  matter  on  its 
outer  sides.  "  The  peritoneal  cavity,"  he  says,  "  contained  somewhat  over  a 
gallon  of  clear,  yellow  serum.  Both  the  visceral  and  parietal  layers  of  the 
peritoneum  were  thickened,  in  some  places  more  than  in  othei's ;  this  was 
especially  marked  on  the  anterior  of  the  stomach  and  on  the  lower  part 
of  the  ileum  and  in  the  left  iliac  region.  The  omentum  was  greatly 
thickened  and  retracted  into  a  firm  mass  (or  roll),  which  extended  some- 
what obliquely  across  the  body,  more  to  the  left  than  to  the  right.  The 
mesentery  was  much  thickened  and  contracted,  drawing  the  intestines 
ba;;kward.  In  a  few  places  only  was  the  peritoneal  surface  coated  with 
fibrin,  and  the  intestines  were  mostly  free  from  adhesions.  The  coils  of 
tlie  lower  part  of  the  ileum,  however,  were  firmly  matted  together  by 
organized  connective  tissue  in  such  a  way  that  they  were  twisted,  often 
at  a  sharp  angle,  so  ais  greatly  to  constrict  the  calibre  of  the  gut.  The 
serous  and  muscular  layers  of  the  intestine  at  this  point  were  greatly 
thickened.  By  these  causes  there  appeared  to  be  a  complete  obstruction 
at  a  point  about  six  inches  above  the  ileo-csecal  valve.  By  careful  dis- 
section these  coils  were  straightened  out,  so  as  to  remove  the  main  cause 
of  obstruction.  The  peritoneal  covering  of  the  liver  was  adherent  to  the 
parietal  layer. 
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"  Tlie  surface  of  both  the  visceral  and  parietal  peritoneum  was  studded 
over  with  hundreds  of  small,  firm,  whitish  nodules,  generally  not  larger 
than  a  pea,  and  often  not  larger  than  a  pin's  head.  In  some  places  they 
had  coalesced  and  made  firm  ]^atches  an  inch  in  extent.  This  same 
material  Avas  found  in  the  contracted  omentum  in  considerable  quantity. 
In  a  few  places,  particularly  on  the  uterus,  a  blackish  pigmented  deposit 
appeared. 

''  The  ovaries  were  not  adherent,  but  both  were  enlarged  to  the  size  of 
a  hen's  egg.  The  outer  surface  of  each  was  rough  and  corrugated.  The 
new  growth  was  deposited  on  the  exterior  and  penetrated  each  a  quarter 
to  half  an  inch.     It  was  of  uniform  white  color  and  of  firm  consistence. 

"  The  stomach  wall  was  thickened  nearly  throughout  its  extent,  but 
particularly  in  the  anterior  part,  where  it  amounted  to  thrice  the  normal 
thickness.  This  consisted  wholly  of  hypertrophy  of  the  muscular  coat 
and  increase  of  fibrous  tissue  in  the  peritoneal  layer.  This  new  growth 
was  traced,  in  the  interlacing  bands,  from  the  surface  into  the  muscular 
coat.  In  the  outer  layer  of  the  stomach  were  found  three  small  white 
nodules.  The  mucous  membrane  of  the  organ  was  healthy  or  a  little 
pale. 

"  The  retro-peritoneal  glands  along  the  aorta  were  enlarged,  soft,  and 
of  a  reddish-gray  color.  A  nodule  was  found  in  the  wall  of  the  duo- 
denum outside  the  mucous  membrane,  and  one  in  the  Fallopian  tube." 

Every  organ  in  the  abdomen  and  chest  was  examined,  but  nothing 
important  found  except  what  is  here  recorded.  Welch  concludes  his 
record  with  the  following  diagnosis  :  "  Primary  scirrhous  carcinoma  of 
the  ovaries.  Secondary  deposits  in  the  peritoneum,  in  the  outer  layer  of 
the  right  rallo])ian  tube,  of  the  stomach  and  duodenum,  and  in  the  retro- 
peritoneal glands.     Chronic  peritonitis,  intestinal  obstruction.'' 

This  case  presents  to  the  reader  so  accurately  the  usual  course  of  can- 
cerous peritonitis,  and  the  inspection  its  lesions,  that  a  treatise  on  the 
subject  is  hardly  called  for.  It  often  happens  that  cancerous  antecedents 
in  the  patient  or  his  relatives  will  lend  an  aid  to  the  diagnosis,  which  this 
case  did  not  present.  To  distinguish  this  disease  from  tubercular  peri- 
tonitis no  question  can  arise  except  in  its  dropsical  form,  and  then  the 
lungs  in  every  case  of  the  latter  that  I  have  met  with  have  the  physical 
signs  of  tubercles,  though  not  always  the  rational  indications.  The  pulse 
is  much  more  accelerated  in  the  tuberculous  variety.  I  omitted  to  state 
that  the  temperature  of  this  patient  was  often  taken,  and  till  the  closing 
scene  was  never  found  more  than  one  or  two  degrees  above  the  healthy 
standard,  and  the  morning  and  evening  heat  did  not  materially  vary  ; 
the  opposite  of  both,  then,  would  be  expected  in  a  tuberculous  case.  The 
existence  of  meteorism  is  much  more  common  in  the  tubercular  disease ; 
indeed,  in  the  cancerous  case  recited  there  was  none  of  it.  The  duration 
of  the  two  is  different — that  of  the  cancerous  kind  is  recorded  in  months, 
while  the  tuberculous  variety  may  continue  two  years.  The  cancerous  is 
more  likely  to  be  attended  by  alarming  accidents,  like  the  complete 
obstruction  of  the  bowels,  large  hemorrhages,  and  a  sudden  lighting  up 
of  acute  peritonitis.  Finally,  in  the  light  of  the  case  here  recorded,  it 
seems  probable  that  the  examination  of  the  abdominal  fluid  will  become 
of  great  importance.  I  have  never  carefully  examined  the  fluid  of  tuber- 
cular dropsy,  but  it  does  not  seem  probable  that  it  will  have  the  syrupy 
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appearance,  the  large  amount  of  albumen,  the  abundance  of  fibrin-fibres, 
and  the  granular  large  cells  with  nuclei  only  perceptibly  less  in  size  than 
the  cells  themselves,  that  were  repeatedly  found  in  this  case — found  by 
two  observei-s,  and  at  every  tapping  after  the  first. 

Treatmext  cannot  be  curative ;  it  therefore  consists  of  such  adminis- 
trations as  will  relieve  pain,  give  sleep,  improve  the  appetite,  increase  tlie 
flow  of  urine  if  it  be  scanty,  and  relieve  the  bowels  if  there  is  a  tendency 
to  constipation.  It  is  as  much  the  duty  of  the  pliysician  to  put  off  the 
fatal  day,  when  he  can,  in  incurable  affections  as  it  is  to  cure  those  that 
w^ill  yield  to  his  prescription  and  advice.  In  the  case  just  narrated  opium 
or  an  opiate  alone  produced  such  unpleasant  after-effects  tliat  she  was 
unwilling  to  take  it,  but  when  the  extract  of  belladonna  was  given  with 
it  she  slept  pleasantly,  and  could  take  her  food  the  next  day. 


Infantile  Peritonitis,  or  Peritonitis  of  Childhood. 

Bauer,  in  Zlemssen^s  Cyclopcedla  of  Practice  of  Medicine,  and  War- 
dell,  in  Reynolds^ s  System  of  Medicine,  have  each  devoted  a  chapter  to  this 
form  of  disease.  They  refer  to  the  fact  that  the  foetus  may  have  peritoni- 
tis before  birth  or  be  born  with  it,  or  may  have  it  when  a  few  days  old. 
They  say  that  this  form  of  the  disease  occurs  most  frequently  in  lying-in 
asylums  or  foundling  hospitals,  and  that  it  has  been  supposed  to  depend 
on  a  syphilitic  taint.  They  say,  too,  that  it  follow^s  erysipelas,  scarlet 
fever,  measles,  etc.  I  do  not  perceive  that  the  description  of  either  of 
these  authors  makes  any  marked  distinction  between  this  and  the  same 
disease  in  adults,  except  what  may  arise  from  the  inability  of  the  infant 
to  describe  its  sensations,  and  the  more  rapid  course  of  the  disease  to  a 
fatal  result — in  some  cases  twenty-four  hours.  Having  myself  had  no 
obstetrical  practice,  or  next  to  none,  I  have  nothing  to  add  to  their  state- 
ments, and  can  from  my  own  knowledge  abate  nothing.  I  therefore 
refer  the  reader  to  these  chapters,  and  to  the  refeiences  given  by  the  first 
of  these  authors,  for  a  fuller  knowledge  of  the  matter. 

Regarding  the  comparative  exemption  of  children,  after  the  first  few 
weeks  of  life,  from  spontaneous  peritonitis,  referred  to  by  one  of  these 
authors,  I  can  fully  confirm  his  statement.  Though  I  have  assisted  in 
the  treatment  of  many  children  suffering  from  peritonitis,  I  have  difii- 
culty  in  recalling  to  mind  a  single  case  in  which  the  disease  was  not 
caused  by  perforation  of  the  intestine  or  vermiform  appendix  of  the 
caecum,  and  in  much  the  greatest  frequency  perforation  of  the  appendix. 

B.  F.  Dawson,^  after  reciting  a  case  in  which  the  liver  had  undergone 
a  peculiar  degeneration  and  was  attended  by  peritonitis  before  birth, 
states  that  Sir  J.  Y.  Simpson  observed  nine  cases  in  his  own  practice 
"  and  notes  more  than  a  dozen  from  different  sources."  These  cases  seemed 
to  have  been  caused  by  the  ill-health  of  the  mother  during  gestation,  or 
excessive  labor,  injuries,  venereal  disease,  and  were  mostly  attended  by 
grave  disease;  the  viscera  often,  the  liver;  but  sometimes  the  mother 
was  perfectly  healthy,  and  the  peritonitis  was  the  primary  disease.  Death 
almost  always  occurred  in  utero  or  shortly  after  birth.  In  one  instance 
the  child  recovered. 

'  N.  Y.  Med.  Journ.,  Dec.  1882. 
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The  lied,  Record  takes  the  followiug  from  Schmidt^s  Jahrbucher  for 
Jan.  1,  1883:  "Dr.  Oscar  Silbermanii  recognizes  two  varieties  of  peri- 
tonitis in  the  new-born.  The  non-septic  or  chronic  is  developed  usually 
in  the  first  third  of  foetal  life/and  is  generally  syphilitic  iji  origin.  If 
the  peritoneum  covering  the  intestines  be  involved,  as  well  as  that  over 
the  liver  and  spleen,  various  forms  of  intestinal  obstruction  may  result. 
Most  frequently  there  is  occlusion  of  the  anus,  less  often  stenosis  or  com- 
plete stricture  of  the  small  intestine.  Of  a  number  of  cases  of  congeni- 
tal occlusion  of  the  intestine  collected  by  the  author,  all  ended  fatally, 
only  one  living  beyond  twelve  days. 

"  The  second,  acute  or  septic,  form  of  peritonitis  in  the  new-born  the 
autlioi  livides  into  two  varieties,  according  as  the  peritonitis  is  only  a 
part  of  general  infection  or  is  the  sole  manifestation  of  the  septic  poison. 
In  either  case  the  point  of  entrance  of  the  poison  is  always  the  navel 
wound.  The  symptoms,  which  need  not  all  be  present  in  a  given  case,  are 
vomiting,  watery  stools,  meteorism,  ascites,  abdominal  tenderness,  icterus, 
etc.  The  pulse  and  temperature  may  vary  in  degree  in  different  cases. 
A  cure  of  the  septic  form  is  possible ;  therefore  the  treatment  should  be 
carefully  considered.  The  navel  wound  should  be  cleansed,  and  the  child 
is  to  be  isolated  from  its  mother.  To  control  the  fever  quinine  may  be 
given.  Priessnitz's  sheet  is  of  value;  vomiting  may  be  checked  by 
chloral  (one-half  to  one  grain  in  water).  The  strength  should  of  course 
be  maintained  by  stimulants  if  necessary." 


Ascites. 

The  accumulation  of  fluid  indicated  by  this  name  has  already  been 
referred  to  in  its  relations  to  several  causes.  There  are,  however,  condi- 
tions producing  it  which  have  not  been  considered  or  only  considered 
partially. 

The  most  prolific  source  of  abdominal  dropsy  is  obstruction  of  the 
portal  circulation  on  its  way  to  or  through  the  liver.  Condensation  of 
the  liver  structure  in  cirrhosis,  with  destruction  of  many  of  the  portal 
capillaries  and  compression  of  many  more,  is  prominent  in  this  connec- 
tion. The  comj)ression  of  the  liver  caused  by  an  adventitious  external 
covering,  referred  to  under  the  head  of  Local  Peritonitis,  acts  similarly, 
whether  it  compresses  the  vein  at  its  entrance  into  the  liver  or  not, 
although  it  is  not  known  to  produce  any  destruction  of  the  portal  capil- 
laries. Some  enlargements  of  the  organ  are  attended  by  the  same  result, 
but  they  are  always  associated  with  a  hardening  of  its  structure.  The 
disease  lately  called  waxy  liver,  now  often  denominated  lardaceous, 
belongs  to  this  class,  as  does  that  condition  in  whicli  the  organ  is  enlarged, 
hardened,  and  fissured,  regarded  as  syphilitic  liver.  That  both  these  diseases 
may  have  a  syphilitic  and  mercurial  origin  is  not  a  point  now  under  consid- 
eration. They  both  harden  the  hepatic  structure  and  obstruct  the  portal 
circulation,  while  they  may  not  in  equal  degree  hinder  the  progress  of  arte- 
rial blood.  This  is  explained  when  we  remember  the  diminished  force 
that  propels  the  portal  blood.  Neither  of  these  diseases  produces  dropsy 
early  in  its  progress,  but,  as  I  have  seen  it,  always  before  it  reaches  its 
fatal  t(irmination.  Fatty  liver  has  not,  in  my  observation,  produced  dropsy, 


1174  PERITONITIS, 

although  I  have  seen  livers  made  very  large  by  that  disease,  and  the 
absence  of  dropsy  when  the  liver  has  been  large  has  aided  me  in  distin- 
guishing it  from  the  waxy  disease.  Cancer  of  the  liver  in  some  instances 
does,  and  in  others  does  not,  produce  dropsy  of  the  bowels.  It  is  only 
certain  to  have  this  result  when  a  tumor  is  in  position  to  press  upon  and 
obstruct  the  portal.  Hypertrophy  of  the  liver,  caused  by  mitral  regurgi- 
tation or  other  disease  of  the  heart,  does  not  generally  produce  dropsy, 
but,  aided  by  anaemia  or  watery  condition  of  the  blood,  such  a  result  is 
possible.  In  children,  however,  it  is  not  very  rare  to  see  the  bowels 
distended  by  dropsy,  and  to  discover  that  the  liver  is  enlarged  at  the 
same  time.  It  is  common  in  such  cases  that  the  dropsy  and  the  hyper- 
trophy disappear  after  a  few  weeks  of  treatment.  This  may  occur  in  a 
cliild  that  is  anaemic,  but  without  any  disease  of  the  heart.  Such  a  case 
was  brought  to  me  two  or  three  months  ago,  and  after  four  weeks  of 
treatment  by  tonics  and  diuretics  the  health  was  re-established.  There 
is  one  point  in  these  cases  of  some  importance.  When  the  child  lies  on 
his  back,  if  the  abdomen  is  much  distended,  the  liver  cannot  be  felt.  It 
has  sunk  away  into  the  fluid,  and  in  this  position  ordinary  percussion 
cannot  ascertain  its  dimensions.  In  the  July  number  (1840)  of  a  quar- 
terly journal  edited  by  Swett  and  Watson,  I  published  an  article  in  which 
E  reported  the  conjoined  labors  of  the  late  Caraman  and  myself  on  a  new 
method  of  combining  auscultation  and  percussion,  with  its  results,  under 
the  heading  "Auscultatory  Percussion.'^  By  the  method  described  in 
that  article — viz.  by  placing  a  solid  stethoscope,  or  for  that  Laennec's 
first  stethoscope,  a  rolled-up  pamphlet,  on  the  chest  at  a  point  where  the 
liver  has  not  fallen  away  from  its  walls,  and  percussing  on  the  abdomen 
from  below  upward — a  point  is  reached  whence  the  percussion  sound  is 
brought  sharply  to  the  ear,  while  half  an  inch  below  the  sound  is  dull 
and  distant.  The  lower  edge  of  the  liver  is  thus  easily  recognized,  and 
its  upper  boundary  is  found  in  a  similar  manner  or  by  ordinary  percus- 
sion, so  the  difficulty  of  measurement  disappears. 

In  such  case,  when  the  dropsy  disappears  and  the  liver  recovers  its 
natural  dimensions  at  the  same  time,  the  inference  is  that  the  hypertropliy 
caused  the  dropsy,  and  that  the  hypertrophy  was  of  the  kind  called  sim- 
ple. The  nutmeg  liver  is  thought  to  have  an  agency  in  producing  dropsy, 
but  as  it  is  for  the  most  part  associated  with  diseases  that  have  been  called 
dropsy-producing,  its  bearing  on  this  effusion  may  yet  be  regarded  as 
uncertain. 

It  is  common  to  speak  of  heart  dropsy  in  such  a  way  as  to  imply  that 
disease  of  the  heart  alone  can  produce  abdominal  effusion.  I  doubt  it.  I 
even  doubt  whether  the  heart  alone  can  cause  the  anasarca  that  is  so  often 
attributed  to  it.  In  following  a  great  multitude  of  lieart  diseases  from 
the  time  they  were  recognized  to  their  termination,  I  have  been  struck 
with  the  ease  with  wliich  the  patients  attend  to  their  business,  sometimes 
even  laborious  business,  for  years — in  one  instance  fifty  years — with 
almost  no  complaint,  and  how  rapidly  their  condition  changes  as  soon 
as  albumen  and  casts  appear  in  the  urine.  I  have  been  compelled  by 
these  observations  to  ascribe  the  anasarca  and  oedema  that  makes  this  last 
stage  of  heart  disease  so  distressing  to  the  kidneys,  and  not  to  the  heart. 
I)ouble  pleuritic  effusion  is  not  uncommon  under  these  circumstances,  but 
every  j)hysician  must  have  noticed  the  rareness  of  troublesome  abdominal 
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dropsy,  while  there  is  sometimes — perhaps  often — a  little  effusion ;  and 
when  in  the  exceptional  cases  there  has  been  much,  it  was  almost  always 
accounted  for  by  a  dropsy-producing  change  in  the  abdominal  organs,  not, 
perhaps,  discovered  during  life ;  so  that  for  me,  while  they  produce  over- 
whelming effusions  in  other  parts  of  the  system,  tliey  are  minor  agents  in 
the  production  of  ascites.  Phthisis  is  occasionally  attended,  toward  its 
close,  by  oedematous  legs  and  albuminous  urine,  but  I  cannot  report  any 
important  relation  between  these  and  peritoneal  effusion.  I  can  say  the 
same  of  chronic  bronchitis.  I  record  this  negative  testimony  regarding 
the  two  last-named  diseases,  because  I  find  them  enumerated  among  the 
causes  of  abdominal  dropsy. 

Cancer  may  invade  the  portal  vein,  tumors  of  adjacent  parts  other  than 
those  of  the  liver,  or  an  aneurism  may  compress  it  and  cause  dropsy. 
Hydatid  tumors  may  do  this.  Diseases  of  the  pelvic  organs,  both  acute 
and  chronic,  may  produce  it,  but  then  the  disease  would  fall  into  the  class 
of  those  produced  by  chronic  or  subacute  peritonitis. 

DaCosta  thinks  he  has  lately  had  a  case  of  chronic  peritonitis  attended 
by  ascites.  It  was  in  a  woman  thirty  years  of  age,  who  had  been  thrown 
with  force  upon  the  frame  of  an  iron  bedstead,  striking  the  lower  part  of 
the  bowels.  Pain  and  tenderness  followed.  These  were  not  confined  to 
the  injured  part,  but  extended  to  the  whole  abdomen ;  and  there  was 
menorrhagia.  After  a  time  there  was  fluid  effusion  in  tlie  peritoneal 
cavity,  which  slowly  increased  till  her  state  demanded  relief  from  tapping. 
The  fluid  after  this  operation  did  not  return.  The  pain  and  tenderness 
were  constant  symptoms  all  through.  She  slowly  improved,  and  at  the 
time  the  case  was  reported  it  was  believed  that  she  would  soon  be  dis- 
charged from  the  hospital.  The  only  doubt  which  DaCosta  finds  regard- 
ino;  the  diao^nosis  is  in  the  facts  that  the  liver  was  diminished  in  size  and 
that  the  spleen  was  moderately  enlarged,  and  he  admits  the  possibility 
that  an  adventitious  capsule  of  the  liver  may  have  caused  the  ascites,  but 
believes  that  it  was  dependent  on  chronic  peritonitis. 

Acute  peritonitis  subsiding  into  chronic,  with  increase  of  fluid  effusion, 
as  I  have  already  said,  I  am  not  familiar  with.  That  occurring  in  can- 
cerous and  tuberculous  peritonitis  has  already  been  considered.  But  in 
relation  to  these  some  facts  regarding  frequency  of  occurrence,  collected 
by  Bristowe,  are  worth  quoting.  He  says  that  in  48  cases  of  tubercular 
peritonitis,  dropsy  was  found  in  12,  and  that  in  22  of  peritoneal  cancer, 
12  had  more  or  less  ascites.  He  further  adds,  regarding  cirrhosis,  that 
of  46  cases  observed  post-mortem,  there  was  dropsy  in  only  20.  This  is 
not  surprising,  as  in  all  the  diseased  conditions  of  the  liver  that  produce 
dropsy  the  anatomical  changes  must  reach  the  point  at  which  there  is 
considerable  portal  obstruction  before  the  effusion  will  occur. 

The  amount  of  fluid  found  in  ascites  varies  greatly.  In  some  it  may 
remain  for  a  long  time  stationary  at  four  or  five  quarts ;  in  others  the 
suffering  caused  by  an  accumulation  of  nine  or  ten  quar1;s  will  demand  its 
removal ;  and  in  a  few  cases  twenty  quarts  have  been  removed  in  one 
operation.  It  is  in  cirrhosis  that  the  largest  quantity  is  found,  and  it  is  in 
this  disease  and  in  cancerous  peritonitis  that  the  most  frequent  tappings 
are  required.  Tlie  quality  of  the  fluid  also  varies  markedly  :  from  being 
almost  as  clear  and  thin  as  spring-water  it  may  be  almost  ropy,  or  in 
color  greenish  or  yellowish  or  slightly  red ;  it  is  very  likely  to  contain 
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albumen ;  and  it  is  probable  that  a  further  study  of  its  microscopic  ele- 
ments may  enable  us  to  resolve  doubts  regarding  the  cause  of  the  effusion. 
It  very  often  contains  blood-corpuscles. 

Bristowe  finds  from  hospital  records  that  ascites  occui'S  in  about  equal 
frequency  in  males  and  females,  bnt,  as  everybody  has  noticed,  tiiat 
hepatic  dropsy  is  much  more  frequent  in  men  than  in  women.  Ascites, 
he  says,  is  most  frequent  between  the  ages  of  thirty  and  fifty,  and  next 
between  twenty  and  thirty  and  between  fifty  and  sixty,  but  is  not  uncom- 
mon above  the  latter  age ;  and  it  occurs  in  children. 

Sympto^is. — In  general,  ascites  is  easily  recognized  by  the  swollen  state 
of  the  bowels :  a  well-rounded  swelling  when  the  patient  stands  or  sits, 
but  spread  out  in  the  flanks  when  he  lies  on  his  back ;  the  fulness  of  the 
side  on  which  the  patient  may  be  lying,  and  the  flattened  condition  of  the 
opposite  side, — belong  to  this  disease,  and  as  a  group  to  no  other.  The 
results  of  percussion  are  significant  in  the  movement  it  causes  in  the  fluid, 
and  for  the  resonance  or  flatness  it  produces.  When  the  patient  lies  on 
his  back,  tapping  with  the  finger-ends  on  one  side  of  the  abdomen  sends 
a  wave  of  the  fluid  across  to  the  other  side,  where  it  is  perceived  as  a  gen- 
tle blow  by  the  applied  fingers  of  the  other  hand.  If  the  abdomen  is  not 
full,  this  wave  will  be  produced  at  the  upper  level  of  the  fluid,  but  not 
above  that.  If  this  wave  cannot  be  sent  across  the  body,  it  may  be  found 
on  either  side  by  percussing  above  and  feeling  for  it  below ;  percussion 
also  teaches  where  the  fluid  is,  and  where  it  is  not,  by  the  dull  sound  it 
produces.  It  is  rare  in  ascites  that  the  intestines  do  not  float  on  the  sur- 
face of  the  fluid,  at  least  from  the  umbilicus  upward,  and  there  give  a  loud 
percussion  sound,  while  toward  the  back,  and  often  toward  the  pelvis,  it  is 
dull,  or  even  flat ;  changing  the  position  of  the  body,  the  resonance  will 
be  uppermost  and  the  dulness  in  the  most  dependent  part.  Then  the  soft- 
ness or  impressibility  of  the  abdomen  till  the  tension  becomes  great  is 
noticeable.  The  changed  position  of  the  fluid  as  the  body  i's  turned  from 
side  to  side  is  important.  A  very  small  quantity  of  fluid  can  be  detected 
in  this  manner.  The  patient  is  placed  on  his  right  side  and  percussion  is 
made  in  the  right  flank  :  there  is  dulness,  while  in  the  left  flank  there  is 
resonance.  The  patient  turns  on  to  the  left  side :  dulness  now  changes 
position,  and  is  on  the  left,  and  on  the  right  resonance.  If  it  is  feared 
that  some  undetected  fluid  remains  in  the  pelvic  cavity,  the  pelvis  may  be 
raised  by  pillows  and  the  same  examination  re})eated,  or  he  may  be  ])laced 
in  the  knee-and-elbow  position  referred  to  by  Bristowe,  and  the  percussion 
will  then  be  made  upward  in  the  umbilical  region.  In  some  cases  the  con- 
traction of  the  mesentery  will  not  allow  tlie  intestines  to  rise  through  a  large 
amount  of  fluid  and  float  on  it ;  but  such  cases  are  almost  confined  to  the 
cancerous  and  the  tuberculous  varieties  of  the  disease;  and  as  in  these  the 
symptoms  are  grave,  the  physician  will  probably  have  visited  his  patient 
many  times  before  this  contraction  will  embarrass  him.  Besides,  when 
mesenteric  contraction  occurs  there  is  a  very  strong  probability  that  the 
omentum  will  also  be  contracted,  be  rolled  up,  and  lumpy ;  as  this  can 
almost  always  be  felt  above  the  level  of  the  umbilicus,  he  has  in  it  an 
explanation  of  the  absence  of  resonance  on  the  fluid.  It  has  happened 
that  oedema  of  the  abdominal  walls  or  fatty  accumulations  there  have 
given  a  delusive  though  feeble  fluctuation  on  percussion.  In  such  cases, 
if  the  patient  make  moderate  pressure  with  the  back  of  a  small  book  in 
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the  course  of  the  median  line,  that  kind  of  wave  will  be  broken,  while  a 
wave  in  the  abdominal  cavity  will  not  be  prevented.  When  there  is  con- 
siderable distension  of  the  abdomen  by  fluid,  weak  spots  in  the  abdomi- 
nal wall  often  yield  and  make  a  tumor.  This  is  very  common  at  the 
umbilicus,  where  a  little  bladder  is  lifted  half  an  inch  or  more  above  the 
general  curve  of  the  abdomen.  The  fluid  frequently  follows  the  track 
of  hernias.  In  females  it  has  been  known  to  press  the  anterior  wall  of 
the  vagina  backward  and  downward,  so  as  to  make  it  protrude  at  the 
vulva.  It  has,  in  one  of  my  own  cases,  by  downward  pressure  caused 
complete  prolapse  of  the  uterus.  It  is  very  often  attended  by  oedema  of 
the  lower  limbs.  This  is  accounted  for  by  the  pressure  of  the  abdominal 
fluid  on  the  veins  that  return  the  blood  from  these  parts,  or  in  cirrhosis 
by  contraction  of  the  ring  or  notch  through  which  the  vena  cav^a  passes 
in  the  liver.  If  there  is  general  oedema,  the  cause  will  probably  be  found 
in  disease  of  the  kidneys ;  or  if  in  one  limb,  in  pressure  or  thrombosis 
of  one  iliac  vein.  As  the  disease  advances  the  accumulating  fluid  forces 
the  diaphragm  u])ward,  diminishes  the  breathing  room,  and  threatens  the 
life  still  more.  Then  the  patient  cannot  lie  down  in  bed,  but  spends  his 
nights  as  well  as  days  in  an  easy-chair,  and  sleeps  leaning  forward  on  a 
support  for  his  forehead.  The  veins  on  the  abdominal  surface  will  fix 
attention.  With  almost  any  large  tumor  in  the  cavity  they  become  more 
or  less  enlarged.  But  in  cirrhotic  dropsy  this  becomes  more  striking  than 
in  any  other  aflection.  The  enlargement  is  attended  by  a  reversion  of  the 
blood-current  on  the  lower  half  of  the  abdomen.  This  is  early  shown 
by  emptying  an  inch  or  two  of  a  vein  with  the  finger,  drawing  it  either 
upward  or  downward,  and  noticing  from  which  direction  it  is  refilled 
when  the  pressure  is  removed.  The  pelvic  veins  do  not  readily  discharge 
their  blood  by  the  natural  channels,  and  by  anastomosing  branches  it  is 
forced  over  the  surface  of  the  abdomen  and  into  the  thoracic  veins,  these 
latter  becoming  in  turn  greatly  enlarged.  The  ap])etite  is  commonly 
poor,  the  digestion  flatulent,  the  pulse  accelerated.  Emaciation  is  grad- 
ual or  rapid.  The  urine  is  commonly  scanty,  and  in  cirrhosis  of  a  red- 
dish hue.  The  skin  is  apt  to  be  dry,  particularly  so  in  simple  chronic 
peritonitis.  The  tongue  has  no  characteristic  fur,  and  is  often,  almost 
always  toward  the  close,  dry.  The  mind  is  not  afl'ected  till  near  the 
end ;  then  often  the  patient  is  delirious,  commonly  mildly.  Diarrhoea  is 
not  uncommon,  and  even  dysentery  has  been  observed.  The  result  is 
almost  always  unfavorable,  or,  as  has  been  said,  lethal. 

The  diagnosis  is  not  often  difficult.  When,  as  in  chronic  peritonitis 
and  in  tuberculous  peritonitis,  the  fluid  is  confined  in  a  sac  or  sacs,  each 
particular  pool  will  be  yielding  to  pressure,  but  elastic,  and  will  give  the 
percussion  wave,  though  it  may  extend  but  a  short  distance.  To  distin- 
guish ovarian  dropsy — ovarian  cysts,  as  it  is  now  called — from  ascites 
may  require  a  few  words.  Ovarian  tumors  of  all  kinds  are  found  to  be 
more  prominent  on  one  side  when  they  rise  from  the  pelvis  than  on  the 
other.  This  is  not  the  case  with  ascites.  The  uterus  and  its  appendages 
lie  in  front  of  the  pelvic  intestine,  and  when  any  of  them  ascend  above 
the  pelvis  they  must  occu])y  the  same  relative  position.  In  other  words, 
a  large  ovarian  cyst  must  lie  in  front  of  the  intestines,  while  intestinal 
resonance  should  be  found  behind  and  in  the  sides.  But  if  the  ovarian 
cyst  does  not  occupy  the  whole  height  of  the  bowels,  intestinal  resonancie 
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may  exi^t  above  it,  and  the  dulness  may  be  found  below,  bounded  by  a 
portion  of  a  circle,  and  sometimes  the  cyst  walls  are  resisting  enough  to 
allow  its  boundaries  to  be  ascertained  by  the  fingers.  This  cyst  can  also 
be  felt  in  the  vagina ;  and  the  uterus,  instead  of  being  pressed  down,  is 
sometimes  lifted  upward,  so  that  it  cannot  be  reached  in  the  vagina,  but 
can  be  felt  through  the  abdominal  walls  just  above  the  pelvic  bones.  A 
condition  more  troublesome  than  this  is  when  ovarian  cyst  and  ascites 
occur  together.  Then  the  posterior  or  lateral  resonance  is  lost  when  the 
patient  lies  on  her  back,  but  can  be  found  on  one  side  when  she  lies  on 
the  other.  In  that  concurrence,  in  dorsal  decubitus  it  is  possible  by 
})ressure  or  a  little  blow  to  send  a  wave  of  the  ascitic  fluid  over  the  front 
of  the  cyst.  This  can  be  seen  as  well  as  felt.  Should  the  patient  take 
the  knee-and-elbow  position,  the  intestinal  resonance  may  be  restored  in 
both  flanks. 

Teeatment. — In  opening  the  chapter  on  the  treatment  of  ascites  it  is 
usually  said,  Give  principal  consideration  to  the  diseased  conditions  that 
have  caused  the  dropsy ;  in  other  words,  cure  cirrhosis,  cancerous  perito- 
nitis, tubercular  peritonitis,  heart  disease,  and  the  secondary  aflections  of 
the  abdominal  organs,  release  the  liver  from  the  dangerous  compression 
to  which  it  is  subjected,  and  all  will  go  well.  But  they  do  not  inform  us 
how  these  impossibilities — ^at  least  in  most  cases  impossibilities — are  to  be 
achieved.  It  is  true  that  the  physician  would  not  shrink  hopelessly  from 
the  treatment  of  simple  chronic  peritonitis.  But  this  is  one  of  the  rarest 
causes  of  ascites.  A  physician  in  a  long  lifetime  may  not  have  seen  a  case. 
It  is  true,  ascites  is  a  symptom,  ahvays  a  secondary,  or  even  a  tertiary, 
affection ;  and  theoretically  there  can  be  no  better  advice,  but  practically 
it  cannot  amount  to  much.  Then,  if  the  cause  cannot  be  removed,  it 
remains  to  do  our  best  to  relieve  the  patient  of  his  load  and  striv^e  to  pro- 
long his  life  to  its  utmost  possible  limit.  In  doing  this'the  physician  will 
often  find  himself  able  to  give  gratifying  relief,  and  once  in  a  great  while 
to  rejoice  in  a  cure. 

The  three  great  emunctories,  the  skin,  the  bowels,  and  the  kidneys,  are 
<)hiefly  appealed  to  for  relief  in  this  as  in  other  serous  accumulations. 
Most  physicians  prefer  to  use  the  diuretics — first,  because  if  they  will  act 
at  all,  they  act  so  quietly  and  produce  so  little  debility  that  whatever  can 
be  gained  by  them  is  obtained  at  small  cost  to  the  system.      The  form  of 
ascites  that  most  resists  diuretics  is  that  which  originates  in  cirrhosis. 
Often  a  full  trial  of  them,  with  suitable  clianges  from  time  to  time,  is  of 
no  avail,  yet  now  and  tlien  the  kidneys  yield  to  persuasion  and  act  freely. 
The  saline  diuretics  and  digitalis  are  most  in  favor  with  some.     In  i\\Q 
early  part  of  the  present  century  a  pill  composed  of  squill  and  digitalis 
in  powder,  and  calomel,  each  one  grain,  given  three  times  a  day,  was 
almost  universally  chosen.     In  place  of  the  calomel  the  blue  mass  was 
often  preferred.     When  this  prescription  had  produced  a  little  ptyalism 
the  mercurial  was  omitted  and  the  squill  and  digitalis  continued.     It  has 
often  been  observed  in  dropsies  of  all  kinds  that  diuretics  act  better  after 
a  little  mercurial  action  is  set  uj)  in  the  system.    The  diuretic  that  I  most 
frequently  prescribe  is  made  of  the  carbonat^i  of  potass,  ^ss  and  water  ^vj ; 
to  a  tablespoonful  of  this  a  tables])oonful  of  fresh  lemon-juice  is  added. 
This  is  taken  every  two  hours,  and  at  the  same  time  a  dessertspoonful  of 
the  infusion  of  digitalis  or  more  is  taken  three  times  a  day.      This  is  an 
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old  prescription.  Sometimes  the  old  sal  diureticiis  is  used.  This  is  the  ace- 
tate of  potassium.  It  is  not  always  kindly  received  by  the  stomach.  At 
Bellevue  Hospital  the  following  is  much  used :  viz.  infusion  of  digitalis, 
3iv;  bitartrate  of  potash,  5J;  simple  syrup,  ^ss;  and  water  added  to  make 
a  pint.  This  is  taken  pretty  freely.  But  it  would  require  many  pages  to 
exhaust  the  diuretics.  I  will  only  add  that  I  have  more  confidence  in  the 
salts  of  potash  and  soda,  singly  or  combined,  aided  by  digitalis  and  a  mer- 
curial, than  in  any  others. 

The  diaphoretics  that  are  most  efficient  are  warm  water  and  steam.  A 
foot-bath  long  continued  and  frequently  repeated,  the  patient  covered 
with  blankets,  and  the  water  kept  at  90°  or  warmer,  are  very  effectual 
in  producing  perspiration.  Bricks  heated  or  hot  water  in  bottles,  or 
potatoes  heated,  and  enveloped  in  damp  cloths  and  laid  alongside  of  the 
body  and  limbs,  form  an  extemporaneous  vapor-bath  of  considerable 
efficiency.  A  vapor-bath  can  be  easily  extemporize^  in  the  following 
way :  Have  a  kitchen  vessel  furnished  by  the  tinman  with  a  cover  which 
has  an  inch  tube  fitted  to  this  and  bent  so  as  reach  the  floor  six  feet  from 
the  fire.  The  pot  should  have  a  capacity  of  a  gallon  or  more,  and  should 
be  kept  boiling  briskly.  Meantime,  the  patient,  in  his  night-dress,  has  a 
double  blanket  brought  over  his  shoulders  from  behind,  and  another  from 
before,  and  fastened.  Now  he  takes  a  chair  (wooden),  under  which  the 
steam  is  delivered.  The  blanket  from  behind  is  kept  off  his  body  by  the 
back  of  the  chair,  and  the  front  one  by  his  knees.  The  steam,  shut  in 
in  this  way,  soon  brings  on  a  sweat,  and  when  it  is  sufficiently  active  the 
front  blanket  is  thrown  off,  and  the  patient  wrapped  in  the  rear  one  and 
l)ut  to  bed,  when  the  sweating  can  be  regulated  by  blankets.  This  is 
better  than  what  is  called  the  alcohol  sweat,  for  in  that  the  patient  is 
bathed  in  carbonic  acid  gas  as  well  as  heat.  A  patient  is  sometimes 
enveloped  in  a  hot,  wet  blanket  with  good  effisct.  Pilocarpine  has  come 
into  use  lately  as  a  sudorific.  I  have  witnessed  its  effects  many  times  and 
can  testify  to  its  certainty  as  a  sudorific ;  but  it  is  too  debilitating  for 
common  use.  Digitalis  has  sometimes  acted  with  extraordinary  power  in 
this  way,  but  there  are  grave  risks  in  administering  large  doses. 

Among  the  cathartics  that  may  be  used  in  ascites,  it  has  seemed  to  me 
that  the  milder  hydragogues  are  safest.  One  ounce  of  Epsom  salts  with 
a  drachm  of  the  fluid  extract  of  seima  can  be  taken  every  second  or  third 
day  for  months,  if  need  be,  with  little  reduction  of  strength,  and  some- 
times with  an  increase  of  it.  I  had  charge  of  a  young  man  in  the  hos- 
pital in  whom  cirrhosis  was  unquestionable,  and  dropsy  at  one  time 
extreme,  in  whom  the  abdominal  veins  had  made  furrows  that  would 
receive  the  little  finger,  who  was  wholly  relieved  by  a  drastic  dose  of 
elaterium  every  second  day.  I  saw  him  three  years  after  his  discharge, 
and  then  his  health  was  good.  Notwithstanding  this,  I  prefer  the  milder 
medicines. 

Bristowe  has  seen  no  cures  from  either  sudorifics,  diuretics,  or  purga- 
tives. I  have  seen  one  or  more  from  each  of  those  agents,  all  cirrhotic. 
He  "  has  seen  cures  occasionally  from  mercury,  iodide  and  bromide  of 
potash,  copaiba,  and  a  combination  of  fresh  squills  and  crude  mercury.^' 
I  agree  with  him  in  his  statement  that  counter-irritants  are  useless,  mak- 
ing exception  for  chronic  peritonitis  and  the  early  stage  of  the  tubercular 
variety.     He  thinks  quinia,  iron,  and  cod-liver  oil  are  useful. 
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Paracentesis  in  almost  every  case  will  at  length  become  necessary,  and 
the  question  comes  whether  it  should  be  practised  early  or  late.  If  it  be 
delayed  till  the  oppression  of  the  breathing  makes  it  imperative,  the  walls 
of  the  abdomen  will  be  so  stretched  as  to  present  little  resistance  to  tlie 
reaccumulation  of  the  fluid,  and  a  second  tapping  will  be  required  in 
fifteen  to  twenty-five  days.  A  bandage  is  a  poor  substitute  for  muscular 
contraction.  If,  on  the  other  hand,  the  fluid  is  withdrawn  before  the  mus- 
cularity is  not  stretched  out  of  the  muscles,  then  accumulation  will  be 
less  rapid  and  the  patient  will  be  spared  the  suffering  Avhich  large  accu- 
mulations cause.  But  tapping  is  not  always  an  innocent  operation.  It 
is  sometimes  followed  by  acute  peritonitis.  By  the  early  tapping  this 
risk  is  oftener  taken.  Reginald  Smith  suggests  the  use  of  a  small  canula 
by  which  only  ten  or  twenty  ounces  of  the  fluid  can  escape  each  hour. 
This  mode,  he  thinks,  removes  the  danger  of  syncope  and  makes  the 
bandafre  needless.  « 


Hemorrhagic   Effusion 

in  the  peritoneum  is  a  topic  on  which  there  is  little  to  L^  said.  A 
])rimary  efiusion  of  this  kind  probably  aoes  not  occur.  In  htematophilia, 
wdiere  the  mucous  membrane  of  the  nose  and  wounds  bleed  dangerously, 
there  is  no  record  of  spontaneous  bleeding  into  the  peritoneal  cavity. 
The  same  thing  can  be  said  of  that  very  rare  disease  which  has  been 
called  bloody  svv^eat.  An  unmarried  lady  applied  to  me  fifteen  years  ago 
with  this  disorder.  The  blood  would  ooze  out  at  hundreds  of  points  on 
the  inner  face  of  the  arm ;  these  would  run  together  and  drop  off  the 
arm,  or  the  same  thing  would  occur  on  the  chest  and  in  the  bend  of  the 
knee.  This  would  continue  for  two  or  three  minutes,  and  then  cease  of 
itself,  but  to  recur  in  one  or  more,  rarely  several,  places.  For  years  this 
habit  continued.  There  was  no  irregularity  of  the  menses.  I  could  find 
no  visceral  disease ;  there  was  no  nose-bleed.  She  lost  strength,  but  only 
moderately.  This  kind  of  bleeding  continued  for  several  years.  She  is 
now  approaching  fifty  years  of  age,  and  for  the  last  two  or  three  years 
has  had  no  recurrence  of  the  bleeding.  There  was  never  anything  in  this 
case  to  lead  to  the  suspicion  of  peritoneal  or  other  serous  hemorrhage. 
In  the  few  similar  cases  on  record  there  is  the  same  absence  of  all  evi- 
dence of  internal  bleeding. 

It  has  already  been  said  that  a  certain  amount  of  blood,  as  shown  by 
its  corpuscles,  is  to  be  expected  in  cancerous  ascites,  and  with  less  uni- 
formity in  tubercular  ascites,  and  not  unfrequently  in  hepatic  dropsy,  as 
well  as  in  acute  peritonitis.  This  may  not  deserve  to  be  called  hemor- 
rhage, on  account  of  the  moderate  quantity  of  blood  that  is  effused ;  but 
aside  from  that  which  results  from  rupture  of  blood-vessels  it  is  about 
the  only  kind  of  it  with  which  we  are  familiar. 

Scurvy,  and  conditions  of  the  blood  analogous  to  those  produced  by 
that  disease,  make  it  almost  certain  that  if  j)leurisy  or  j)ericarditis  occurs 
while  these  conditions  exist,  it  will  be  hemorrhagic.  I  am  not,  j)erson- 
ally,  acquainted  with  a  single  instance  in  which  peritonitis  in  this  condi- 
tion has  oixjurred.  Co})eland,  however,  says  that  hemorrhage  in  peri- 
tonitis has  been  noticed  by  Broussais  and  others.     The  blood  is  mixed 
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with  the  serum  and  stains  the  surface  of  the  false  membrane,  as  ia 
hemorrhagic  pleurisy  and  pericarditis,  and  the  disease  is  of  an  a-sthenic 
type,  ^'  occurring  in  the  hemorrhagic  diathesis.^^  "  The  symptoms  are 
inflammatory  from  the  beginning,  and  rapidly  pass  into  those  indicating 
great  depression ;  the  pulse  becomes  rapid,  small,  and  soft,  death  quickJy 
supervening,  with  convulsions,  cold  and  damp  extremities  and  surface,''' 
etc. 

Copeland  has  himself  not  seen  a  case,  and  regards  its  occurrence  as 
very  rare.  Delafield  states  that  "  Friedreich  describes  two  cases  occur- 
ring in  patients  with  ascites  who  had  been  frequently  tapped.  He  says 
that  both  the  parietal  and  visceral  peritoneum  was  covered  with  a  con- 
tinuous membrane  of  a  diffuse,  yellowish-brown  color,  mottled  with  small 
and  large  extravasations  of  blood.  The  membrane  was  thickest  over  the 
anterior  abdominal  wall.  It  could  be  separated  into  a  number  of  layers. 
These  layers  were  composed  of  blood-vessels,  masses  of  pigment,  branch- 
ing cells,  and  fibrillated  basement  substance.  In  many  places  the  extrav- 
asated  blood  was  coagulated  in  the  shape  of  round,  liard,  black  nodules. 
The  new  membrane  could  be  readily  stripped  off  from  the  peritoneum, 
and  there  were  no  adhesions  between  the  visceral  and  parietal  portions 
of  the  peritoneum." 

The  erosions  of  abdominal  cancer  sometimes  open  vessels  of  consider- 
able size,  causing  large  hemorrhage  into  this  cavity  and  sudden  death. 

When  aneurisms  of  the  abdominal  aorta  rupture,  they  sometimes  flood 
the  abdominal  cavity ;  oftener  they  open  into  the  structures  under  the 
peritoneum  on  the  left  side,  and  make  a  large  flat  tumor  extending  from 
the  point  of  rupture  downward  to  the  brim  of  the  pelvis,  and  even 
beyond  it. 

A  gentleman  whose  health  was  usually  good,  thirty-five  years  of  age, 
felt  an  unwonted  exhaustion  and  feebleness  creeping  over  him.  His 
countenance  became  pale,  his  pulse  rapid,  growing  smaller  and  smaller. 
It  seemed  certain  that  there  was  hemorrhage  somewhere,  but  until  it  was 
noticed  that  the  bowels  were  growing  tumid  and  hard  there  was  nothing 
to  guide  us  to  its  seat.  Even  then  we  were  left  to  conjecture  regarding 
the  bleeding  vessel.  This  sinking  continued  for  thirty-six  hours.  After 
death  it  was  found  that  a  small  aneurism  had  been  formed  on  one  of  the 
vessels  of  the  omentum,  not  larger  than  a  small  walnut,  and  had  ruptured 
by  a  very  small  opening,  and  that  it  was  by  this  small  opening  that  life 
had  oozed  away. 

Bleedings  from  stabs  and  other  wounds  of  the  bowels,  from  lacerations 
of  the  liver,  spleen,  uterus,  and  sometimes  of  the  kidneys,  should  be 
mentioned  in  this  connection ;  but  as  they,  for  the  most  part,  fall  into  the 
hands  of  the  surgeons,  this  is  not  the  place  to  give  the  details  regarding 
them. 


DISEASES  OF  THE  ABDOMINAL  GLANDS 
(TABES  MESENTERICA). 

By  SAMUEL  C.  BUSEY,  M.  D. 


Definittox. — Tabes  meseaterica  may  be  briefly  defined  to  be  tuber- 
culosis of  the  mesenteric  glands.  This  definition  may  seem  too  limited, 
because  it  recognizes  the  identity  of  tuberculosis  and  scrofulosis  of  the 
lymph-glands,  and  excludes  those  hyperplastic  conditions  which  do  not 
certainly  undergo  the  cheesy  degeneration.  It  is  supported,  however, 
by  the  absence  of  any  essential  difference  in  the  histological  changes 
which  take  place  in  tuberculous  and  scrofulous  (Wagner)  lymph-glands ; 
by  the  frequent  simultaneous  occurrence  of  each  in  the  same  subject ;  by 
the  secondary  development  of  tubercles  during  the  course  of  scrofulous 
affections ;  and  by  the  fact  that  the  cheesy  transformation  is  alike  com- 
mon to  both  these  conditions  of  new  formations.  Schiippel  maintains 
that  the  presence  of  tubercles  is  necessary  to  the  production  of  the  cheesy 
metamorphosis  of  lymph-glands,  and  that  "  scrofulous  glands  are  always 
tuberculous  glands."  In  this  view  Rindfleisch  coincides,  and  expresses 
the  belief  that  the  inflammatory  and  hyperplastic  changes  are  secondary 
to  the  formation  of  the  tubercles.  Birch -Hirschfeld  asserts  that  cheesy 
degeneration  of  the  mesenteric  glands  is  always  accompanied  by  tuber- 
cular  formations. 

This  definition  is  therefore  adopted  as  the  expression  of  the  result  of 
the  most  recent  investigations.  It  must,  nevertheless,  be  admitted  that  a 
few  equally  competent  observers  deny  the  identity  of  the  tuberculous  and 
scrofulous  new  ibrmations  in  lymph-glands.  It  must  also  be  conceded 
that  occasionally  hy})erplastic  processes  in  the  lymph-glands  undergo  the 
cheesy  mettimorphosis  independent  of  tubercular  development. 

Sykony^is. — The  differences  of  opinion,  especially  among  the  older 
authors,  in  regard  to  tlie  nature  of  tliis  disease  are  very  distinctly  indi- 
cated in  the  varying  significance  of  the  numerous  synonyms,  of  which 
the  following  list  is  only  a  part :  Atrophia  mesenterica  ;  Atrophia  infan- 
tum (Hoffmann) ;  Febris  hectica  infantum  (Sydenham);  Scrofula  mesen- 
terica (Sauvages);  Paralysma  mesentericum  (Good);  Physconia  mesen- 
terica (Bauraes);  Mcsenteritis  chronica  (Stewart);  Mesenteric  fever, 
Hectic  fever,  Marasmus  (Underwood);  Carreau,  Entero-m6sent6rite  of 
the  French ;  Darrsucht  der  Kinder  and  Gckroschwindsucht  of  the 
Germans ;  Tubercles  of  the  mesentery ;  Tuberculous  disease  of  the 
abdomen;  Phthisis  mesenterica;  Tabes  glandularis;  Tabes  scrofulosa; 
Macies  infantum;    Paedatrophia;    and  Ilachialgia  mesenterica. 
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Some  of  these  synonyms  indicate  the  theoretical  and  unsupported 
opinions  of  their  authors,  and  others  refer  merely  to  a  symptom.  The 
name  carreau  refers  to  a  hardness  of  the  abdomen ;  physconia,  to  the 
j^resence  of  a  non-fluctuating  and  non-sonorous  abdominal  tumor;  and 
that  of  entero-m6senterite  presupposes  a  secondary  origin  from  a  primary 
enteritis.  Good  classes  it  among  his  numerous  varieties  of  mesenteric 
turgescence,  but  characterizes  this  special  form  as  a  scrofulous  turges- 
cence  always  associated  with  the  strumous  diathesis.  The  terms  tabes 
and  atrophy  originated  when  the  nomenclature  of  disease  was  derived 
from  symptoms,  and  not  from  pathology. 

History  and  Pathology. — The  history  of  tabes  mesenterica  is 
coeval  with  that  of  scrofula  and  pulmonary  consumj)tion.  The  ancient 
authors  recognized  the  existence  of  a  chronic  disease  of  the  mesenteric 
glands,  characterized  by  enlargement  and  induration,  followed  by  destruc- 
tion of  the  gland-parenchyma,  which  was  associated  with  digestive  dis- 
turbances, emaciation,  hectic  fever,  and  usually  terminated  in  death.  At 
first,  the  degenerative  process  was  regarded  as  suppurative.  But  as  the 
study  of  scrofula  progressed,  and  frequent  observations  were  made  of  the 
occurrence  of  disease  of  the  external  lymphatics  and  of  the  mesenteric 
glands  in  the  same  subject,  disputes  arose  as  to  the  identity  of  the  two 
affections.  These  controversies  led  to  the  general  acceptance  of  the 
belief  that  the  scrofulous  degeneration  of  lymph-glands  and  the  process 
of  destruction  in  tabes  mesenterica  were  identical.  Consentaneous  with 
these  investigations,  and  for  a  long  time  subsequent,  even  down  to  a  very 
late  period,  which  is,  perhaps,  not  yet  concluded,  the  relation  of  scrofu- 
lous disease  of  the  lymph-glands  to  pulmonary  consumption  was  discussed 
and  studied  with  great  assiduity.  As  the  knowledge  concerning  these 
diseases  advanced,  and  the  results  of  investigations  were  accepted,  the 
doctrine  of  the  identity  of  the  morbid  processes  in  scrofulous  disease  of 
the  external  glands  and  mesenteric  phthisis  became  firmly  established. 
The  history  of  scrofulosis  and  tuberculosis  cannot  be  separated.  The 
connection  and  identification  of  the  two  processes  have  been  subjects  of 
constant  discussion  from  the  discovery  of  tubercle  to  the  present  time. 
Occasionally,  the  dividing-line  seemed  definitely  fixed.  Then  would 
follow  the  general  acceptance  of  the  doctrine  of  identity.  With  the  dis- 
covery of  miliary  tubercle  a  determined  reaction  took  place  against  this 
view,  and  for  a  while  many  regarded  scrofulosis  merely  as  a  form  or  stage 
of  tuberculosis.  As  the  conclusions  in  regard  to  these  questions  changed, 
so  did  the  opinions  concerning  the  true  nature  of  tabes  mesenterica 
change,  until,  finally,  the  investigations  of  Rindfleisch,  Schiippel,  and 
others  seem  to  have  established  the  tuberculous  nature  of  the  disease. 
Many  authors  of  a  comparatively  recent  date  have  applied  the  term  tuber- 
culosis to  this  condition,  not  because  they  knew  or  believed  the  develo])- 
ment  of  true  tubercle  was  a  constant  or  essential  characteristic,  but  because 
they  regarded  the  words  scrofulosis  and  tuberculosis  as  synonymous. 

Notwithstanding  the  obscurity  in  which,  for  so  long  a  time,  the  pathol- 
ogy of  this  disease  was  involved,  certain  facts  well  known  to  the  earliest 
writers  have  been  confirmed  by  continuous  observation  down  to  the  present. 
Its  secondary  character  has  been  so  uniformly  recognized  that  some  of  the 
older  authors  based  its  origin  upon  the  absorption  and  conveyance  along 
the  lymphatic  vessels  to  the  glands  of  some  peccant  material  originating 
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in  a  primary  focus  of  disease.  The  constant  coexistence  with  scrofulous 
affections  and  puhuonary  consumption  had  long  ago  established  the  direct 
and  primary  relation  of  these  diseases  to  tabes  mesenterica,  and  authors 
of  recent  date,  though  not  so  generally  holding  the  opinion  that  it  is 
always  an  intercurrent  complic4ition  of  these  maladies,  yet  maintain  its 
secondary  development.  Even  Schiippel,  whose  investigations  and  con- 
clusions lead  in  the  direction  of  an  idiopathic  origin,  admits  that  the  only 
primary  element  is  the  tuberculosis,  which  finds  its  cause  in  some  periph- 
eral irritation. 

In  the  earlier  times,  as  now,  tuberculosis  of  the  mesenteric  glands  has 
been  observed  during  every  period  of  life  from  birtli  to  advanced  old 
age,  but  then,  as  at  the  present  time,  the  greater  number  of  cases  were 
known  to  occur  during  infancy  and  childliood.  But  few  cases  have  been 
observed  during  the  earlier  months  of  life  or  before  weaning.  Between 
the  ages  of  two  and  eight  years  is  the  ])eriod  of  greatest  frequency. 
Though  rarer  during  the  later  years  of  childhood,  the  older  the  child  the 
more  rapid  its  progress  to  a  fatal  termination.  Kursing  infants  are  not 
exempt,  but  those  nursed  by  healthy  mothers  are  much  less  liable  than 
the  wet-nursed.  Among  hand-fed  infants  it  is  not  an  uncommon  disease, 
but  it  is  much  more  common  among  the  farmed-out  children.  AVhile, 
as  has  been  stated,  the  greatest  number  of  cases  occur  in  those  between 
two  and  eight  years  of  age,  statistics  show  that  the  liability  to  it  increases 
from  the  age  of  two  and  a  half  years  up  to  the  eighth,  and,  according  to 
some  anthors,  up  to  the  tenth  year.  At  the  latter  age  there  is  a  remark- 
able diminution  in  the  number  of  cases.  This  fact  is  probably  due  to 
the  greater  prevalence  of  the  acute  diseases  of  the  respiratory  organs  and 
of  the  exauthematoiis  diseases  among  children  during  this  period  of  life. 
Some  have  attributed  it  to  the  more  rapid  development  and  increased 
functional  activity  of  the  mesenteric  glands.  This  circumstance  might 
afford  a  plausible  explanation  for  the  apparent  sudden  increase  in  fre- 
quency after  the  completion  of  the  second  year  because  of  the  independ- 
ent subsistence  of  children  at  that  age,  and  the  additional  duties  imposed 
upon  the  alimentary  tract  and  its  dependencies ;  still,  if  this  w^ere  so,  the 
period  of  greatest  frequency  ought  to  begin  at  an  earlier  age  and  more 
nearly  correspond  with  the  time  of  weaning.  It  is,  however,  a  fact  that 
tubercularization  of  the  mesenteric  glands  is  more  frequently  associated 
with  chronic  intestinal  inflammation  in  those  over  one  year  than  in  those 
under  that  age.  This  fact,  together  with  the  greater  liability  of  artifi- 
cially-fed infants,  would  seem  to  connect,  at  least  in  such  cases,  its 
secondary  origin  with  some  primary  irritation  of  the  intestinal  canal. 

Authors  are  not  yet  agreed  in  regard  to  the  relative  frequency  of  this 
disease  in  boys  and  girls,  though  opinions  predominate  in  favor  of  the 
greater  number  among  the  males.  The  statistics  of  Rilliet  and  Barthez 
and  Schmalz  show  a  decidedly  greater  prevalence  among  boys. 

The  comparative  frequency  of  tuberculosis  of  the  mesenteric  glands 
cannot  be  determined.  Louis  found  disease  of  the  mesenteric  glands  in 
one-fourth  of  the  autopsies  of  persons  dying  of  phthisis ;  in  100  adults 
dying  of  the  same  disease  Lombard  found  tuberculosis  of  these  glands  in 
10;  and  in  the  bodies  of  100  tuberculous  children  he  found  the  glands 
tuberculous  in  34  cases.  In  the  Hopital  des  Enfants  Maladies  tubercles 
were  found  in  the  mesentery  of  one-half  of  the  children  dying  of  tuber- 
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oulous  affections.  In  the  bodies  of  children  dying  of  tuberculous  disease 
in  the  Children's  Hospital  of  Washington  tuberculous  degeneration  of  the 
mesenteric  glands  has  been  found  in  two-thirds  of  the  cases,  and  without 
a  single  exception  in  those  dying  of  rickets.  Authors  differ  also,  and  the 
statistics  are  equally  unreliable,  in  regard  to  the  relative  frequency  of 
tubercularization  of  the  bronchial  and  mesenteric  glands.  The  general 
opinion  seems  to  be  in  favor  of  the  greater  frequency  in  the  bronchial 
glands.     In  a  majority  of  cases  both  sets  of  glands  are  found  diseased. 

The  geographical  distribution  of  tabes  mesenterica  is  as  universal  as 
that  of  scrofula  and  pulmonary  phtliisis.  No  country  or  climate  is 
exempt,  yet  there  is  no  locality  in  which  it  is  endemic.  It  has  been 
observed  among  all  civilized  nations,  in  the  cold  regions  as  well  as 
in  the  tropical  countries.  Wherever  scrofulous  and  phthisical  diseases 
are  known,  there  also  are  found  cases  of  tabes  mesenterica.  Living- 
stone has  stated  that  scrofula  is  unknown  in  some  regions  in  Central 
Africa,  and  other  travellers  have  made  similar  statements  in  regard  to 
some  Indian  tribes.  The  statistics  of  the  Children's  Hospital  of  Wash- 
ington show  a  fir  greater  frequency  among  the  African  race  than  among 
the  whites.  It  belongs  to  no  class  or  condition  of  life,  but  occurs  more 
frequently  among  the  children  of  the  squalid  than  among  the  children  of 
the  affluent  and  well-to-do. 

Etiology. — Predisposing  Causes. —  Modern  as  well  as  the  older 
authors  have  very  generally  accepted  the  conclusion  that  a  constitu- 
tional tendency  or  liability  to  this  disease  is  its  most  frequent  and  poten- 
tial etiological  factor.  This  predisposition  may  be  either  inherited  or 
acquired.  The  ancients  called  it  the  strumous,  and  the  more  recent 
writers  the  scrofulous  or  tuberculous,  diathesis.  Lugol  maintained  that 
this  diathesis  is  begotten  of  old  and  syphilitic  fathers,  and  others  state 
that  children  of  parents  nearly  related  and  of  those  broken  down  by  dis- 
ease and  excesses  may  inherit  it.  That  it  is  transmitted  by  scrofulous 
and  phthisical  parents  no  one  can  doubt,  but  as  yet  it  cannot  be  defined 
to  be  anything  more  than  a  peculiarity  of  the  constitution  which  may 
exhibit  abnormal  reactions  against  irritating  influences.  The  scrofulous 
habit  is  believed  to  be  indicated  by  physical  appearances  which  represent 
two  extremes.  The  erethic  form  is  characterized  by  a  feeble  and  delicate 
fi'ame ;  deficient  muscular  development ;  transparent,  smooth,  and  florid 
skin ;  light  hair  and  blue  eyes,  large  pupils ;  precocious  intellect  and  san- 
guine temperament ;  the  torpid  form,  by  a  large  head ;  large  and  tumid 
upper  lip ;  soft  and  flaccid  flesh,  bloated  appearance ;  short  and  thick 
neck;  muscular  incapacity,  tumid  abdomen,  and  sluggish  intellect.  Some 
of  these  features  are  more  frequently  symptoms  of  the  actual  disease  than 
of  the  existence  of  a  predisposition  to  it,  and,  except  so  far  as  they  may 
refer  to  a  primary  scrofulous  or  pulmonary  disease,  cannot  be  accepted  as 
indicative  of  the  presence  of  a  constitutional  tendency  to  tuberculosis  of 
the  mesenteric  glands.  A  tumid  abdomen,  rapid  emaciation,  and  anaemia 
are  far  more  valuable  signs  of  the  disease  of  these  glands. 

Bad  air  and  bad  food  are  also  important  predisposing  causes.  They 
are  conditions  to  which  the  children  of  the  poor,  especially  in  large  cities, 
are  constantly  exposed.  Insuflicient  protection  from  climatic  influences, 
neglect  of  person,  and  unhygienic  surroundings  must  be  classed  in  the 
same  category.     It  is  claimed  that  vitiated  air,  unwholesome  habitation, 
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insufficient  or  improper  food,  squalor  and  filth  may  cause  the  constitu- 
tional tendency,  as  they  will  certainly  precipitate  the  dev^elopment  of  the 
disease  in  those  predisposed  to  it. 

Kxciting  Causes. — The  border-line  between  the  predisposing  and  ex- 
citing causes  cannot  be  positively  fixed.  The  presence  of  tuberculosis 
or  of  some  form  of  scrofulous  disease  in  some  other  part  of  the  body  so 
constantly  precedes  the  development  of  tuberculosis  of  the  mesenteric 
glands,  even  in  those  who  have  not  exhibited  the  characteristic  phenom- 
ena of  the  scrofulous  diathesis,  that  such  affections  must  be  regarded  as 
exciting  as  well  as  predisposing  causes.  No  one  can  doubt  the  frequent 
infection  of  the  mesenteric  glands  in  cases  of  pulmonary  tuberculosis. 
The  probability  of  systemic  infection  from  a  single  focus  is  universally 
admitted.  These  facts  and  circumstances  do  not  exclude  the  possibility 
of  localized  tuberculosis  of  the  mesenteric  glands.  Whether  such  exclu- 
sively local  development  of  tubercles  ever  occurs  independent  of  the 
scrofulous  diathesis  cannot  be  determined,  but  that  the  disease  does  find 
its  exciting  cause  in  inflammatory  conditions  of  the  intestinal  mucous 
membrane  cannot  be  doubted.  Schiippel,  who  asserts  the  primary  devel- 
opment of  the  tubercle-formation  in  lymphatic  glands,  does  not  claim  an 
idiopathic  origin,  but  admits  the  necessity  of  a  primary  peripheral  irrita- 
tion in  direct  connection  with  the  affected  gland.  The  intimate  connection 
between  diseases  of  the  intestinal  mucous  membrane  and  of  the  mesenteric 
glands  .is  established  beyond  a  doubt.  Vogel  and  Steiner  assert  that  tabes 
mesenterica  is  a  common  result  of  enteritis  folliculosa.  A  primary  inflam- 
matory process  may  not  contain  any  element  which  could  be  classed  as 
tubercle,  yet  it  may  excite  secondary  tuberculosis  of  the  glands.  Whether 
such  a  result  only  occurs  in  those  who  may  have  acquired  or  inherited  the 
predisposition  is  yet  undecided.  In  many  of  the  cases  of  tabes  mesen- 
terica tuberculous  ulcers  are  found  in  the  intestines,  but  it  cannot  be 
claimed  that  such  ulcers  are  always  the  primary  foci  of  tuberculous 
development.  If  primary,  it  is  not  difficult  to  understand  how  the  virus 
may  be  transmitted  to  the  glands. 

It  has  been  claimed  that  certain  articles  of  food  will  produce  the  dis- 
ease. Potatoes  and  rye  bread  in  large  quantities  and  a  coarse  vegetable 
diet  have  been  mentioned  among  the  exciting  causes.  Deficiency  in  the 
quantity  of  food  is  a  much  more  frequent  cause  than  inferiority  in 
quality,  yet  there  can  be  no  doubt  that  any  and  every  article  of  diet 
that  will  set  up  catarrhal  inflammation  of  the  intestinal  mucous  mem- 
brane may  become  a  cause.  Irritation  of  the  mucous  membrane  of  the 
alimentary  tract,  induced  by  coarse,  stimulating,  or  imperfectly-digested 
food,  or  by  the  improper  and  frequent  use  of  purgative  medicines,  may 
give  rise  to  disease  of  the  glands;  and,  even  though  the  irritation  may  in 
itself  be  trivial,  its  long  continuance  or  frequent  renewal  may  prove 
sufficient,  especially  in  those  in  whom  the  predisposition  is  present. 
Malarial  and  exanthematous  diseases  have  also  been  considered  exciting 
causes,  and  among  the  latter  class  measles  and  scarlet  fever,  because 
of  the  inflamed  condition  of  the  intestinal  mucous  membrane  which 
they  leave,  are  the  most  frequent.  Difficult  dentition  and  whooping 
cough  must  also  be  classed  in  this  category. 

Recently  attention  has  been  called  to  the  probable  transmission  of  the 
disease  through  the  milk  of  diseased  cows,  but  further  investigation  and 
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more  reliable  data  are  necessary  to  establish  this  connection.  Klebs  has 
deduced  the  conclusion  from  recent  experiments  that  the  use  of  the  milk 
of  cows  in  advanced  phthisis  will  always  produce  tuberculosis,  which 
begins  as  an  intestinal  catarrh  and  extends  to  the  mesenteric  glands. 

Some  of  the  older  authors  believed  that  the  cure  of  some  chronic  dis- 
eases of  the  skin  and  mucous  membranes  and  the  suppression  of  chronic 
discharges  might  induce  tuberculosis  of  the  mesenteric  glands ;  but  these 
conditions  are  now  known  to  be  most  frequently  the  initial  manifestations 
of  the  scrofulous  diathesis,  and  the  mesenteric  complications  are  far  more 
likely  to  occur  when  these  primary  foci  are  neglected  and  the  patient  is 
left  to  suffer  the  unabated  progress  of  the  disease. 

INIoRBiD  Anatomy. — It  is  not  usual  to  find  all  the  glands  of  the 
mesentery  affected  at  once,  nor  of  those  affected  all  in  the  same  stage  of 
disease.  Newly-affected  glands  may  be  found  alongside  of  others  in  an 
advanced  condition.  In  the  first  stage  the  glands  are  enlarged,  but  rarely 
exceeding  the  size  of  a  filbert ;  they  are  firm,  but  not  inelastic.  This 
change  consists  in  hyperplasia  of  the  gland-constituents.  Microscopic 
examination  shows  abundant  cell-proliferation,  but  the  cells  are  badly 
constructed  and  prone  to  undergo  retrogressive  metamorphosis.  The  cells 
accumulate  in  clusters  without  any  intercellular  substance,  and  compress 
the  lymph-sinuses  and  blood-vessels. 

The  second  stage  is  characterized  by  the  commencement  of  the  cheesy 
degeneration.  The  glands  enlarge  and  coalesce  in  clusters,  sometimes 
forming  large  masses  of  hardened  and  inelastic  glands.  On  section  they 
exhibit  in  the  beginning  foci  of  cheesy  material  imbedded  in  the  gland- 
parenchyma.  In  the  further  progress  of  the  change  the  whole  gland  is 
transformed  into  a  homogeneous  yellowish  substance.  In  this  condition 
there  are  found  on  microscopic  examination  globular  corpuscles,  nuclei, 
shrivelled  cells,  sometimes  giant-cells,  and  most  frequently  tubercles. 
The  tubercles  are  usually  found  in  the  follicular  substance.  Birch-Hirsch- 
field  says  the  cheesy  formations  in  secondary  tuberculous  mesenteric  glands 
are  only  found  in  discrete  foci,  and  the  tubercles  occur  in  the  follicular 
substance  imbedded  in  relatively  normal  tissue.  The  cheesy  transforma- 
tion is,  according  to  Virchow,  a  necrobiosis  of  the  hyperplastic  gland- 
elements,  but  Schiippel  insists  that  it  is  the  result  of  tubercular  develop- 
ment. After  a  time  the  cheesy  masses  soften,  and  the  glands  are  con- 
verted into  sacs  containing  a  purulent  fluid  mixed  with  debris.  In  this 
condition  they  are  most  frequently  coalesced  in  bunches,  sometimes  form- 
ing large  tumors.  The  intervening  walls  may  break  down  and  the  whole 
bunch  be  transformed  into  one  large  sac  filled  with  purulent  fluid  and 
debris.  Occasionally  these  masses  of  agglutinated  glands  become  adhe- 
rent to  the  abdominal  parietes  or  to  the  intestines.  Rupture  of  their 
walls  may  occur,  and  the  contents  may  be  emptied  into  either  the  peri- 
toneal cavity  or  the  intestines.  When  communication  with  the  intestines 
takes  place,  it  is  usually  through  an  ulcer  on  the  mucous  surface.  It  is 
probable  that  the  cheesy  substance  may  sometimes  be  absorbed,  as  Vir- 
chow thinks,  by  gradual  softening  proceeding  from  the  surface  toward  the 
centre. 

It  is  believed  that  these  degenerated  glands  sometimes  undergo  the 
cretaceous  transformation.  Such  an  instance  has  been  reported  by  Cars- 
well  :  "  The  patient,  who  when  a  child  had  been  affected  with  tabes 
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nieseiiterica  and  also  with  swellings  of  the  cervical  glands,  some  of  which 
ulcerated,  died  at  the  age  of  twenty-one  years  of  inflammation  of  the 
uterus  seven  days  after  delivery.  Several  of  the  mesenteric  glands  con- 
tained a  dry  cheesy  matter  mixed  with  a  chalky-looking  substance;  others 
were  composed  of  a  cretaceous  substance ;  and  a  tumor  as  large  as  a  hen's 
egg,  included  within  the  folds  of  the  peritoneum,  and  which  appeared  to 
be  the  remains  of  a  large  agglomerated  mass  of  glands,  was  filled  with  a 
substance  resembling  a  mixture  of  putty  and  dried  mortar,  moistened 
with  a  small  quantity  of  serosity.  In  the  neck,  and  immediately  behind 
an  old  cicatrix  in  the  skin,  there  were  two  glands  containing,  in  several 
points  of  their  substance,  small  masses  of  hard  cretaceous  matter."  Cal- 
careous concretions  have  been  observed  by  Andral  and  others  in  the  mes- 
enteric glands  in  cases  of  chronic  pulmonary  disease ;  and  Soemmering 
records  several  observations  of  a  tartar-like  substance  found  in  devastated 
mesenteric  glands  in  cases  of  rickets. 

The  morbid  appearances  in  tabes  mesenterica  are  not  usually  confined 
to  the  changes  in  the  glands.  In  very  many  cases  the  evidences  of  dis- 
ease of  the  peripheral  glands  are  quite  manifest,  and  in  much  the  larger 
number  of  cases  pulmonary  phthisis  and  disease  of  the  bronchial  glands 
are  present.  The  adjacent  abdominal  organs  may  also  be  involved.  These 
consecutive  morbid  changes  are  succinctly  set  forth  in  the  following  notes 
of  an  autopsy  taken  from  the  records  of  the  Children's  Hospital  of  \Yash- 
ington,  D.  C.  The  subject  was  a  negro  boy  aged  ten,  who  had  been  taken 
sick  a  year  previous  to  his  death  with  a  bad  cold  and  cough,  followed 
several  months  afterward  by  enlargement  and  suppuration  of  the  cervical 
glands  on  both  sides :  "  The  body  was  greatly  emaciated,  the  lips  and 
teeth  covered  with  sordes.  Cheesy  masses  were  scattered  throughout  the 
substance  of  both  lungs.  The  right  lung  was  firmly  adherent  to  the 
thoracic  walls,  the  left  adherent  at  apex.  The  liver  was  enlarged  and 
adherent  to  all  adjacent  tissues,  and  contained  many  cheesy  nodules  scat- 
tered throughout  its  substance  and  over  the  surface.  The  gall-bladder 
was  distended  with  bile.  The  spleen  was  normal  in  size,  very  dark,  and 
filled  with  cheesy  masses.  The  pancreas  contained  many  similar  masses. 
The  peritoneal  cavity  contained  a  quantity  of  muddy  fluid.  The  peri- 
toneum was  dark  in  color,  studded  with  tubercles,  and  ulcerated  in  a  few 
places.  The  stomach  and  intestines  were  distended  with  gas ;  the  walls 
of  stomach  thickened,  the  inner  surface  covered  w^ith  a  shiny  mucus ;  in 
its  lower  wall  was  one  large  ulcer,  penetrating  to  the  peritoneal  coat  and 
measuring  three-fourths  of  an  inch  in  diameter.  The  peritoneal  coat  was 
thiclvly  studded  with  nodules  resembling  tubercles.  The  small  intestines 
were  gangrenous  in  a  few  places ;  on  the  inner  surface  were  found  four- 
teen ulcers,  varying  in  size  from  one-fourth  to  one  and  one-fourth  inches 
in  diameter,  with  elevated  edges  and  red  bases ;  two  penetrated  the  peri- 
toneal coat.  This  coat  contained  very  many  tubercles.  On  the  mucous 
surface  of  tlie  large  intestines  there  were  seven  large  ulcers,  similar  in 
ap|Xiarance  to  ^hose  found  in  the  small  intestines.  Some  of  Payer's 
patches  were  ulcerated.  The  mesenteric  glands,  some  as  large  as  wal- 
nuts, were  filled  with  cheesy  material,  and  the  mesentery  was  dotted  over 
with  small  masses  of  similar  matter." 

In  two  of  the  reported  cases  of  chylous  effusion  into  the  peritoneal 
cavity  the  rupture  of  the  lacteals  was  caused   by  degeneration  of  the 
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mesontcric  glands ;  and  in  several  other  cases  the  rupture  was  produced 
by  the  presence  of  tumors,  apparently  formed  by  the  agglomeration  of 
numerous  degenerated  glands. 

Several  cases  of  fatty  diarrhoea  from  mesenteric  phthisis  have  been 
reported.  Of  these  the  most  conclusive  is  the  case  of  Hall.^  The 
clinical  history  of  the  case  and  the  detection  of  enlarged  mesenteric 
glands  in  the  umbilical  and  hypogastric  regions  placed  the  diagnosis 
beyond  a  doubt.  It  was,  however,  verified  by  the  discovery  of  several 
vomicae  in  the  lungs,  and  of  mesenteric  glands  "universally  enlarged 
and  affected  with  strumous  disease.  The  intestinal  mucous  membrane 
was  dotted  with  patches  of  ulceration,  with  here  and  there  prominent 
masses  of  strumous  deposit  on  the  surface." 

Symptomatology. — It  is  not  possible  to  describe  a  definite  and  uni- 
form clinical  history  of  this  disease.  As  a  secondary  complication  of 
pulmonary  phthisis  and  scrofulous  affections  the  preliminary  symptoms 
are  so  constantly  identified  with  the  development  and  progress  of  these 
maladies  that,  as  a  rule,  the  initial  stage  cannot  be  recognized  by  any 
special  assemblage  of  symptoms.  In  any  tuberculous  or  scrofulous  child 
the  possible  implication  of  the  mesenteric  glands  may  be  predicated  upon 
any  array  of  symptoms  that  Avould  establish  the  presence  of  these  classes 
of  disease.  And  even  in  the  absence  of  the  rational  and  direct  signs  of 
such  affections,  in  those  exhibiting  the  physical  evidences  of  the  strumous 
diathesis,  more  especially  when  it  is  inherited,  the  symptoms  of  any 
trivial  departure  from  health,  such  as  the  catching  of  cold,  irritation  of 
the  alimentary  tract,  or  protracted  convalescence  from  any  of  the  exan- 
thematous  or  intestinal  diseases,  may  constitute  the  initial  history  of 
tabes  mesenterica.  In  such  subjects  debility  and  anaemia,  from  what- 
soever cause  they  may  apparently  result — and,  in  fact,  any  manifest  low- 
ering of  the  standard  of  health,  whether  gradual  or  precipitate,  and 
without  assignable  cause — may  mark  the  beginning  of  the  process  of 
change  in  the  parenchyma  of  the  glands  that  Avill  terminate  in  tuber- 
culosis. The  later  as  well  as  the  earlier  history  may  be  completely 
masked  by  the  symptomatology  of  other  diseases  belonging  to  the  tuber- 
culous class ;  and  so  grave,  as  a  rule,  are  such  primary  and  coexisting 
affections  that  definite  recognition  of  this  complication  or  localized  exten- 
sion of  the  systemic  infection  becomes  more  a  matter  of  skilful  diagnosis 
than  of  practical  utility. 

But  in  those  cases  where  disease  of  the  respiratory  organs  and  of  the 
bronchial  glands  can  be  excluded  the  general  symptomatology  becomes 
of  paramount  importance.  And  In  view  of  the  value  of  prophylactic 
measures  which  may  be  employed  to  arrest,  limit,  or  delay  the  localized 
tuberculosis  of  these  glands,  the  precursory  symptoms  may  be  of  special 
significance.  This  condition  may  be  characterized  by  languor  and  dul- 
ness  or  marked  debility  and  anajmia,  with  loss  of  color,  attended  with 
flatulence,  stomachal  disturbance,  frequent  eructations  consisting  mainly 
of  mucus,  a  sense  of  uneasiness  in  the  abdomen  after  the  ingestion  of 
food,  a  variable  appetite,  sometimes  voracious  and  occasionally  depraved. 
Sometimes  a  dislike  for  fatty  foods  is  a  prominent  symptom.  The  tongue 
may  be  coated,  the  breath  is  usually  foul,  and  some  have  said  the  body 
emits  an  acid  odor.     If  these  symptoms  occur  in  a  child  of  the  scrof- 

^  Guy^s  Hospital  Reports,  vol.  i.,  3d  Series,  1855,  p.  371. 
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ulous  diathesis,  or  be  directly  or  remotely  associated  with  a  previous  gas- 
tro-intestinal  disease,  or  occur  or  persist  during  the  convalescence  of  some 
of  the  acute  affections  of  infancy  and  childhood  which  stand  in  etiolog- 
ical relation  to  this  disease,  they  may  justify  a  reasonable  presumption 
of  commencing  change  in  the  mesenteric  glands.  This  presumption  will 
be  strengthened  by  emaciation,  a  more  marked  disturbance  of  the  diges- 
tive function,  attended  with  fetid  and  occasionally  whitish  stools,  a  tumid 
belly,  and  deep,  lancinating  abdominal  pains  of  short  duration,  recurring 
at  long  intervals  and  neither  relieved  nor  aggravated  by  pressure  or  an 
evacuation.  Some  have  attributed  special  importance  to  a  chalky  appear- 
ance and  loss  of  consistency  of  the  stools,  indicating  the  suspension  of 
absorption  by  the  lacteals.  There  may  also  be  slight  evening  fever. 
Later,  the  enlargement  of  the  belly  increases,  the  emaciation  becomes 
more  marked  and  rapid,  the  appetite  more  variable,  sometimes  very 
voracious,  the  alvine  discharges  more  fetid  or  less  consistent,  sometimes 
putty-like,  and  generally  irregular  or  constipated.  The  febrile  exacer- 
bations are  more  decided,  and  sometimes  chills  may  occur  at  irregular 
intervals.  AYhen,  in  addition  to  these  symptoms,  either  during  the 
earlier  or  later  stages,  the  enlargement  of  the  glands  can  be  detected, 
the  clinical  picture  is  complete.  In  consequence  of  the  tympanitic  dis- 
tension of  the  abdomen,  which  usually  increases  with  the  progress  of 
the  disease,  it  is  impossible  in  a  majority  of  cases  to  detect  the  glandular 
enlargement ;  especially  is  this  true  when  the  affected  glands  are  sei:)arate ; 
but,  as  frequently  happens  daring  the  last  stage,  when  large  tumors  are 
formed  by  the  coalescence  of  a  number  of  diseased  glands  the  diagnosis 
may  be  easily  determined.  In  the  absence  of  the  discovery  of  enlarged 
glands  the  diagnosis  cannot  be  considered  positive.  They  are  usually 
most  readily  found  in  the  region  of  the  umbilicus,  and  may  in  some 
cases,  even  when  the  tension  of  the  abdomen  is  very  great,  be  detected 
by  grasping  the  abdomen  with  the  hand  and  compressing  it  between  the 
fingers  and  thumb  so  that  the  enlarged  glands  will  be  brought  in  close 
contiguity  to  the  walls  and  be  felt  immediately  under  the  fingers.  If  a 
tumor  should  be  present  and  the  peritoneal  cavity  be  free  from  fluid,  its 
locality  may  be  recognized  by  a  sense  of  resistance  and  circumscribed 
area  of  diminished  resonance,  and  then  definitely  outlined  by  palpation. 
Underwood  says :  "  Indigestion,  costiveness  or  purging,  irregular  ap})e- 
tite,  flushed  cheeks  or  a  total  loss  of  color,  impaired  strength  and  sj)irits, 
remitting  fever,  and  a  hard  and  tumid  belly,  with  emaciated  limbs,  are 
amongst  the  more  common  symptoms,  attending  at  one  period  or  other, 
of  this  disease.'^ 

When  the  diagnosis  has  been  made  out,  it  is  not  impossible  to  detei- 
mine  the  stage  of  the  disease.  The  progressive  intensity  of  the  symp- 
toms, with  rapid  emaciation  as  a  rule,  bears  a  definite  relation  to  the 
progress  of  the  morbid  changes  taking  place  in  the  glands.  It  must, 
however,  be  borne  in  mind  that  children  have  died  of  tabes  mesenterica 
who  had  enjoyed  excellent  health  up  to  the  moment  of  death,  and 
tlie  autopsy  disclosed  the  condition  of  the  glands,  which  had  not  been 
suspected  during  life.  In  the  case  previously  cited,  in  which  the  autopsy 
exhibited  such  grave  lesions  of  the  stomacli,  liver,  spleen,  pancreas,  and 
intestinal  mucous  membrane,  the  clinical  ])lienomena  were  at  tio  time 
cx)mmensurate  with  the  gravity  of  the  morbid  changes. 
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Diagnosis. — In  the  absence  of  the  proof  of  the  presence  of  enlarged 
glands  or  of  a  tumor  the  diagnosis  cannot  be  positively  determined. 
The  enlargement  and  tympanitic  distension  of  the  abdomen  do  not  neces- 
sarily establish  the  existence  of  glandular  disease,  for  they  are  present  in 
a  great  many  conditions  of  ill-health  in  children.  Nor  is  the  coexistence 
of  a  tumid  belly,  emaciation,  and  fever  sufficient,  for  they  are  found  in 
other  tuberculous  and  in  gastro-intestinal  diseases.  The  discovery  of 
enlarged  discrete  glands  by  palpation,  as  before  described,  in  connection 
with  such  disturbances  of  nutrition  as  have  been  set  forth,  constitute  the 
strongest  presumption  in  favor  of  tabes  mesenterica.  The  presence  of 
enlarged  glands  unaccompanied  by  the  ordinary  symptoms  of  the  tuber- 
culous or  scrofulous  processes  is  inconclusive,  because  the  glandular  hyper- 
trophy may  be  a  simple  hyperplasia,  entirely  independent  of  any  tendency 
to  retrogressive  metamorphosis.  There  is  usually  some  tenderness  on 
pressure,  but  this  may  be  present  in  any  disease  of  the  abdominal  viscera. 
AYhen  the  glands  are  of  sufficient  size,  they  may,  by  pressure,  produce 
secondary  derangements.  Cramps  in  the  legs  may  be  caused  by  pressure 
on  nerves.  (Edema  of  the  legs  and  dilatation  of  the  superficial  abdom- 
inal veins  may  result  from  compression  of  venous  trunks.  "  If,"  says 
Eustace  Smith,  "  these  veins  are  seen  to  ramify  on  the  abdominal  surface 
and  to  join  the  veins  on  the  thoracic  walls,  tabes  may  be  suspected  in  the 
absence  of  chronic  peritonitis  and  enlargement  of  the  liver."  Ascites 
may  be  present,  but  is  not  a  necessary  result  of  disease  of  the  glands. 

When  a  tumor  has  been  discovered  by  palpation,  it  is  necessary  to 
determine  its  glandular  nature.  If  situated  about  the  umbilicus,  in  front 
of  the  spinal  column,  if  irregular,  hard,  and  feeling  like  a  congeries  of 
irregularly-rounded  nodules,  the  evidence  is  very  decided  in  favor  of  its 
glandular  origin.  But  care  must  be  taken  to  exclude  tumors  formed  by 
fecal  accumulations  and  masses  attached  to  the  omentum.  Omental 
tumors  are  usually  more  movable,  better  defined,  more  superficial,  and 
regular  in  form.  Cancerous  masses  sometimes  simulate  glandular 
tumors.  The  general  history  of  the  case  and  the  age  of  the  patient 
are  usually  sufficient  to  make  a  diagnosis  by  exclusion.  Rilliet  and 
Barthez  distinguished  a  cancerous  pancreas  by  the  presence  of  vomit- 
ing, jaundice,  and  abdominal  pains. 

The  writer  has  many  times  base'd  a  conjectural  diagnosis-^which  was 
verified  by  a  post-mortem  examination — upon  the  presence  of  a  tumid 
abdomen,  increasing  emaciation,  with  the  history  of  a  protracted  gastro- 
intestinal catarrh,  and  an  irregular  febrile  curve  characterized  by  frequent 
subnormal  temperatures.  He  has  also  observed  a  number  of  cases  of 
protracted  diarrhoea  in  children,  accompanied  with  extreme  emaciation, 
notwithstanding  the  appetite  was  good,  sometimes  even  voracious,  and 
the  food  taken  was  ample,  nutritious,  and  easily  digested,  in  which  the 
stools,  varying  from  two  to  three,  or  twice  as  many,  daily,  were  whitish, 
leaden,  or  slate-colored,  sometimes  ^emi-fluid,  at  other  times  containing 
lumps  or  masses  of  putty  consistence,  presenting  to  the  naked  eye  a 
greasy  appearance  and  to  the  touch  a  fatty  feel,  and  at  the  autopsy  has 
found  only  thinness  and  transparency  of  the  coat  of  the  small  intestines 
and  degenerated  mesenteric  glands. 

Prognosis. — The  prognosis  is  decidedly  unfavorable.  So  far  as  is  known 
to  the  writer,  there  is  but  one  recorded  case  of  recovery  in  which  the  diag- 
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nosis  was  indisputable  and  the  fact  of  a  cure  was  established  by  an  autopsy. 
This  was  the  case  reported  by  Carswell,  before  referred  to.  The  older 
and  some  of  the  modern  authors  have  claimed  many  recoveries,  but  it 
must  be  manifest  to  every  student  of  pathological  anatomy  that  the  mis- 
taken diagnoses  must  have  been  nearly  if  not  quite  as  numerous  as  the 
cases  of  cure.  The  writer  has  not  witnessed  a  single  case  of  recovery, 
but  he  has  observed  very  many  cured  cases  of  disease  which  exhibited 
all  the  subjective  and  objective  symptoms  of  tuberculosis  of  the  mesen- 
teric glands,  save  and  except  those  by  which  its  existence  can  alone  be 
definitely  and  positively  established.  The  case  of  Carswell  demonstrates 
a  remote  possibility  of  cure  by  the  cretaceous  metamorphosis  of  the 
degenerated  glands  in  a  subject  exhibiting  the  scrofulous  diathesis.  In 
view  of  this  isolated  observation,  one  cannot  refuse  to  accept  a  similar 
possibility  in  cases  in  which  the  disease  may  be  localized  and  confined  to 
a  few  of  the  glands.  In  such  cases,  if  recognized  previous  to  the  forma- 
tion of  cheesy  foci,  the  possibility  of  staying,  limiting,  and  perhaj^s 
occasionally  curing,  the  disease  should  not  be  regarded  as  absolutely 
hopeless;  yet  the  opportunities  of  examining  the  glands  in  the  first 
stage  of  change  has  so  rarely  occurred  that  no  one  is  authorized  to  assert 
that  the  hyperplasia  is  the  true  picture  of  the  condition  in  which  those 
in  the  advanced  stage  had  its  beginning;  nor  has  anyone  claimed  to 
have  witnessed  the  progressive  stages  of  resolution  taking  place  in  such 
glands. 

The  cretaceous  transformation  is  an  accepted  though  remote  possibility, 
and  absorption  by  means  of  gradual  softening  of  the  cheesy  masses  is 
perhaps  a  reasonable  hypothesis.  But  even  if  either  of  these  processes 
was  an  occasional  termination  of  the  disease,  it  could  only  lessen  its 
gravity  and  prolong  life,  with  an  incomplete  recovery,  in  those  few 
cases  in  which  the  tuberculous  or  scrofulous  clianges  were  confined  to 
a  less  number  of  glands  than  was  necessary  to  maintain  the  nutrition 
of  the  body.  For  while  there  is  no  serious  obstacle  to  the  flow  of  chyle 
through  the  glands  in  the  condition  of  simple  hyperplasia,  it  is  com- 
pletely obstructed  in  those  transformed  into  cheesy  masses  or  purulent 
collections.  The  channels  through  the  glands  must  sooner  or  later  be 
obliterated  by  the  presence  of  the  abundant  cell-proliferation  which 
characterizes  the  initial  stao-e  of  chancre  in  this  disease.  For  if  the 
compression  is  sufficient  to  cut  off  the  supply  of  blood,  it  must  prove 
equally  destructive  to  the  complex  system  of  lymph-paths.  To  the 
impermeal)ility  of  the  glands  must  the  emaciation  and  exhaustion  which 
mark  the  course  of  the  disease,  to  a  greater  or  less  degree  according  to 
the  number  of  glands  involved,  be  due. 

If  the  investigations  of  Schiippel  should  be  verified,  and  the  primary 
tubercle-formations  be  accepted  as  the  initial  stage  of  change,  the  prog- 
nosis will  be  less  favorable,  but  a  distinct  line  of  demarcation  may  be 
established  between  two  classes  of  cases  in  each  of  which  cheesy  trans- 
formation may  occur,  but  in  one  the  tubercle-formations  may  be  primary, 
and  in  the  other  secondary.  In  the  latter  class  the  prognosis  may  be 
more  favorable,  because  treatment  may  be  effective  if  commenced  prior 
to  the  beginning  of  the  retrogressive  metamorphosis. 

Course,  Duration,  and  Complications. — AVhen  tabes  is  a  com- 
plication of  pulmonary  or  bronchial  phthisis,  or  when  either  of  the  latter 
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diseases  appears  as  an  intercurrent  affection  during  the  course  of  a  primyar 
localized  tuberculosis  of  these  glands,  the  glandular  degeneration  runs  a 
more  rapid  course.  Wlien  it  appears  as  an  extension  of  external  scrofu- 
lous affections  or  finds  its  cause  in  gastro-intestinal  irritation,  its  course  is 
usually  less  rapid.  The  number  of  glands  involved  greatly  influences  its 
duration.  The  mechanical  impediment  to  nutrition  offered  by  a  large 
number  of  impermeable  glands  promotes  rapid  emaciation  and  exhaus- 
tion. The  condition  of  the  mucous  coat  of  the  alimentary  tract  offers 
many  considerations  that  affect  its  course  and  duration.  Follicular  ente- 
ritis hastens,  and  tuberculous  ulceration  of  the  mucous  membrane  speedily 
brings,  the  case  to  a  fatal  termination. 

Some  of  the  older  authors  refer  to  the  frequent  complication  of  rickets 
with  tabes  mesenterica,  and  the  writer  in  numerous  post-mortem  exami- 
nations of  the  bodies  of  children  dying  of  rickets  has  invariably  found 
cheesy  mesenteric  glands.  In  view  of  the  fact  that  rickets  is  constantly 
associated  with  disturbance  of  the  alimentary  tract,  it  should  not  be  a 
surprise  to  find  the  glands  in  such  close  contiguity  to,  and  having  vascu- 
lar communication  with,  the  diseased  mucous  surface  in  a  condition  of 
hyperplasia.  Simple  hypertrophy  is  probably  a  common  complication  in 
cases  which  terminate  by  recovery,  but  there  must  be  some  element  of 
cause,  other  than  inflammation  of  the  mucous  membrane  of  the  intestines, 
that  determines  the  retrogressive  metamorphosis.  Several  of  the  older 
authors  have  classed  rickets  in  the  category  of  strumous  diseases,  and  it 
may  be  that  in  the  fatal  cases  tuberculosis  of  the  mesenteric  glands  is  a 
local  expression  of  this  diathesis. 

Treatment. — The  treatment  consists,  for  the  most  part,  in  methods 
of  prevention  and  palliation.  The  tendency  to  disease  of  the  lymphatic 
glands  in  scrofulous  children  is  so  constant  that  it  is  important  to  remove 
all  sources  of  irritation  and  to  combat  all  influences  likely  to  hasten  or 
promote  the  localization  of  the  constitutional  condition.  All  chronic 
discharges  and  diseases  of  the  skin  and  mucous  membrane,  the  continu- 
ance of  which  might  produce  glandular  com})lications,  should  be  cured  as 
speedily  as  possible,  slight  colds  should  receive  prompt  attention,  and 
catarrhal  inflammations  of  the  respiratory  organs  should  be  arrested  as 
quickly  as  the  resources  of  science  will  permit.  The  alimentary  tract 
demands  constant  and  careful  observation.  Trivial  disorders  should  not 
be  neglected  :  the  causes  should  be  ascertained  and  removed.  Digestion 
and  nutrition  should  be  maintained  at  a  healthy  standard.  The  hygiene 
of  person,  dwelling,  and  sleeping  apartments  merits  constant  and  intelli- 
gent supervision. 

As  stated  above,  tabes  of  the  mesenteric  glands  is  so  frequently  second- 
ary to  other  diseases  of  a  scrofulous  nature  that  the  danger  lies  in  the 
failure  to  arrest  or  cure  such  affections.  It  is  unfortunately  too  true  that 
some  of  them  are  often  beyond  the  resources  of  medical  skill,  but  in 
many  cases  the  initial  manifestations  of  the  strumous  diathesis  are  either 
entirely  neglected  or  inappropriately  treated.  In  many  such  cases  the 
final  and  fatal  complication  of  mesenteric  phthisis  could  be  prevented. 
The  treatment  of  these  affections  belongs  properly  to  the  subjects  of 
tuberculosis  and  scrofula,  to  be  found  in  other  parts  of  this  System  of 
Medicine. 

Localized  tuberculosis  of  the  mesenteric  glands  is  so   often,  either 
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directly  or  indirectly,  connected  with  catarrhal  inflammations  of  the 
gastro-intestinal  mucous  membrane  that  the  cure  of  these  affections 
cannot  be  too  strongly  insisted  upon  as  an  effective  method  of  preven- 
tion. This  is  especially  true  with  children  exhibiting  the  physical  signs 
of  the  strumous  diathesis.  When  it  is  inherited  from  a  diseased  mother, 
it  may  be  necessary  to  resort  to  artificial  feeding  before  the  proper  time  for 
weaning  has  been  reached.  In  such  cases  no  uniform  rule  can  be  arbitrarily 
followed.  The  condition  of  both  mother  and  child  must  be  considered, 
and  cases  will  occur  which  will  demand  the  exercise  of  the  most  cautious 
discretion  and  diligent  observation. 

When  the  disease  has  become  established  but  little  can  be  accomplished. 
In  such  cases  the  treatment  refers  to  the  palliation  of  symptoms  and  the 
maintenance  of  nutrition.  Pain,  when  present,  must  be  relieved — if 
necessary  by  anodynes,  either  given  internally  or  applied  in  the  form  of 
cataplasms.  Most  often  it  is  due  to  the  coexisting  disease  of  the  intes- 
tinal mucous  membrane  or  to  the  ingestion  of  unsuitable  foods.  The 
diet  should  be  regulated  and  limited  to  nutritious  and  easily-digested 
articles.  Sometimes,  even  in  cases  of  advanced  degeneration  of  the 
glands,  great  benefit  may  be  temporarily  obtained  by  attention  to  the 
diet.  Diarrhoea  should  be  controlled,  but  when  dependent  upon  tuber- 
culous ulcerations  of  the  intestinal  mucous  membrane  but  little  can  be 
done  toward  delaying  the  fatal  termination.  When  a  large  number  of 
glands  are  affected,  it  will  be  necessary  to  limit  the  diet  to  such  nutrient 
fluids  as  may  be  absorbed  from  the  stomach. 

The  medical  treatment  is  confined  to  a  few  remedies.  Faulty  nutri- 
tion is  the  predominant  factor,  and  the  drugs  employed  should  be 
directed  to  the  improvement  of  the  assimilative  functions.  The  lacto- 
phosphate  of  iron  in  the  form  of  syrup,  or  the  phosphates  in  the  form 
of  the  compound  syrup,  sometimes  prove  valuable  tonics.  The  lacto- 
phosphate  may  be  given  in  combination  with  cod-liver  oil.  This  latter, 
either  internally  or  by  inunction,  is  the  most  valuable  and  universally 
applicable  of  all  remedies.  The  mistake  is  very  frequently  made  of 
giving  too  large  quantities.  Few  children  can  digest  as  much  as  a 
drachm  administered  three  times  a  day.  In  Washington  it  is  usually 
given  in  the  form  of  the  phosphatic  emulsion,  and  has  proved  in  the 
service  of  the  Children's  Hospital  a  valuable  and  effective  remedy  in  the 
nutritional  disorders  of  children.  Of  the  chalybeates,  the  syrup  of  the 
iodide  of  iron  is  by  far  the  most  valuable ;  this  may  be  given  alone  or  in 
combination  with  cod-liver  oil.  It  is  specially  indicated  when  anaemia  is 
a  marked  characteristic.  Some  recent  reports  favor  the  employment 
of  pancreatized  foods.  The  ointment  of  the  iodide  of  lead  has  been 
highly  extolled  as  a  local  a])plication  to  the  belly.  The  nature  of  the 
disease  should  be  constantly  borne  in  mind,  and  all  depressing  agencies 
should  l>e  sedulously  avoided. 
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in  cholera  infantum,  742 
in  cirrhosis  of  stomach,  613 
in  constipation,  646,  647,  853 
in  dilatation  of  stomach,  543 
in  dysentery,  796,  804 
in  chronic  gastritis,  473 
in  gastric  cancer,  538 
in  chronic  intestinal  catarrh,  707 
in  intestinal  ulcer,  826 
in  simple  ulcer  of  stomach,  494 
in  stomatitis  ulcerosa,  339 
in  typhlitis  and  perityphlitis,  818,  819 
state  of,  in  diabetes  mellitus,  204 
in  acute  rheumatism,  27 
in  muscular  rheumatism,  76 
in  rheumatoid  arthritis,  83 
in  scurvy,  177 
Aphthous  stomatitis,  325 

ulcerations  in  morbid  dentition,  373 
Armies,    prevalence   of  dysentery   among, 

785,  786 
Arseniate  of  sodium,  use   of,  in  jaundice, 

982 
Arsenic,  efiect  of,  on  rectum,  910 
Arsenic,  use  of,  in  amyloid  liver,  1046 
in  catarrh  of  bile-ducts,  1057 
in  constipation,  654 
in  diabetes  mellitus,  227 
in  dilatation  of  stomach,  609 
in  enteralgia,  665 
in  functional  dyspepsia,  457 
in  gastralgia,  462 
in  hepatic  glycosuria,  975 
in  chronic  intestinal  catarrh,  715 
in  lithsemia,  973 

in  organic  stricture  of  CESophagus,  425 
in  pseudo-membranous  enteritis,  775 
in  chronic  articular  rheumatism,  74 
in  rheumatoid  arthritis,  98 
Arsenic-poisoning  as  a  cause  of  cirrhosis  of 
liver,  991 
influence  of,  on  causation  of  fatty  liver, 
1067 
Arteries,  increased  width  of,  in  rachitis,  139 
Arthritis  deformans,  84 
gonorrhoeal,  102 
rheumatoid,  78 
Articular  symptoms  of  chronic  gout,  121 
Articulations,  lesions  of,  in  acute  rheuma- 
tism, 46 
condition  of,  in  scurvy,  179 
Artificial  feeding,  influence  of,  on  causation 
of  entero-colitis,  731 
production  of  gastric  ulcer,  514 
Ascaris  lumbricoides,  952 
nystax,  954 
vermicularis,  950 
Ascites,  1173 

in  cancerous  peritonitis,  1169 

in  carcinoma  of  liver,  1037 

in  carcinoma  of  pancreas,  1126 

in  cirrhosis  of  liver,  995 

in  cirrhosis  of  liver,  treatment,  1001 

in  echinoccus  of  liver,  1104 

in  Filaria  sanguinis,  964 
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Ascites  in  gastric  cancer,  553 
in  hyperaimia  of  liver,  987 
in  local  peritonitis,  1101 
frecpiency  in  amyloid  liver,  1044 
sudden  development  of,  in  thrombosis  and 
embolism  of  portal  vein,  1096 
Aspirator,  use  of,  in  abscess  of  liver,  1022 

in  hydatids  of  liver,  1107 
Astringents,  use  of,  in  mercurial  stomatitis, 
348 
in  stomatitis  ulcerosa,  338 
Atmospheric  changes,  influence  of,  on  causa- 
tion of  tonsillitis,  380 
Atonic  dyspepsia,  436 
Atroj)hy,  acute  yellow,  of  liver,  1023 
of  abdominal   viscera    in   dilatation   of 

stomach,  600 
of  gastric  walls  in  dilatation  of  stomach, 

599 
of  hepatic  cells  in  cirrhosis,  992,  993 
of  intestinal  walls  in  chronic  intestinal 

catarrh,  704 
of  kidneys  in  cirrhosis  of  liver,  999 
of  liver  in  hydatids  of,  1 102 
of  liver   from   occlusion   of  biliary  pas- 
sages, 1088 
of  nerve,  as  a  cause  of  paralysis  of  oesoph- 
agus, 429 
of  oesophagus  in  organic  stricture,  424 
of  stomach,  566,  616 
of  testes  in  diabetes  mellitus,  202 
of  tongue    in    chronic    parenchymatous 
glossitis,  367 
Auscultatory  percussion  in  ascites,  1174 


Bacteria  and  micrococci  in  deposits  of  ton- 
sillitis, 384 
influence  of,  on  causation  of  acute  intes- 
tinal catarrh,  673 
significance  of,  in  cholera  infantum,  744 
Bandage,  use  of,  in  perihepatitis,  990 
Bands  and  loops,  formation  of,  in  acute  peri- 
tonitis, 1153 
Bathing  in  biliary  calculus  state,  1079 
in  treatment  of  constipation,  651,  653 
necessity  of,  in  lithaemia,  971 
value  of,  in  scrofula,  250 
Baths,  use  of,  in  diabetes  mellitus,  225 

in    chronic    intestinal    catarrh,    714, 

716 
in  intestinal  indigestion,  632 
in  gout,  130 

in  gonorrhoea!  rheumatism,  107 
cold,  use  of,  in  acute  gastritis,  470 
hot,  use  of,  in  hepatic  colic,  1082 
in  muscular  rheumatism,  77 
in  rachitis,  163 
in  rheumatoid  arthritis,  99 
hot  sand,  use  of,  in  local  treatment  of 

rheumatoid  arthritis,  101 
local  vapor,  use  of^  in  rheumatoid  arthri- 
tis, 100     ^ 
mineral,  use  of,  in  rheumatoid  arthritis, 

99 
mud,  in  rheumatoid  arthritis,  100 


Baths,  warm  and  cold,  use  of,  in  acute  intes- 
tinal catarrh,  692 
salt,  in  rachitis,  163 
Beading  of  ribs  in  rachitis,  152 
Beef-essences,  use  of,  in  intestinal  indiges- 
tion, 633 
Beef-tea,  use  of,  in  entero-colitis  and  cholera 
infantum,  754 
in  rachitis,  161 
Beef  tape-worm,  933 

Belladonna,  use  of,  in  cancerous  peritonitis, 
1122 
in  constipation,  458,  654 
in  enteralgia,  665 

in  spasmodic  stricture  of  oesophagus, 
421 
Benzoate  of  sodium,  use  of,  in  intestinal  in- 
digestion, 636 
Benzoic  acid,  use  of,  in  acute  rheumatism, 

62 
Bifid  tongue,  349 
Bile,  action  of,  in  digestion,  621 
composition  of,  1062 
in  pus  of  hepatic  al)scesses,  1007 
in  urine,  tests  for,  978 
Bile-ducts,  catarrh  of,  1051 
Biliary  calculi,  1058 
seat,  1066 

origin  and  development,  1061-1063 
number,  shape,  and  composition,  1059- 

1061 
impaction  of,  1074 
treatment  of,  1079 
fistulae,  1068,  1074  ^     _ 
form  of  intestinal  indigestion,  diagnosis, 

631 
passages,  affections  of.     See  Liver^  Dis- 
eases of. 
occlusion  of,  1082 
Biliousness,  965 
Bill  of  fare  for  diabetics,  221 
Bilharzia  haematobia,  948 
Bismuth  subnitrate,  use  of,  in  entero-colitis 
and  cholera  infantum,  759 
in    acute   vellow  atrophv   of    liver, 
1030 
in  cancer  of  stomach,  576 
in  cholera  morbus,  725 
in  functional  dyspepsia,  457 
in  gastralgia,  463 
in  chronic  gastritis,  478 
in  acute  intestinal  catarrh,  693 
in  vomiting  of  abscess  of  liver,  1021 
in  simple  ulcer  of  stomach,  523 
Bitajtrate  of  potassium,  use  of,  in  ascites, 

1179 
Bitter  waters,  use  of,  in  intestinal  indiges- 
tion, 636 
Black  pepper,  use  of,  in  hemorrhoids,  923 
in  proctitis,  919 
in  intestinal  ulcer,  827 
stools  in  cancer  of  stomach,  550 
tongue.     See  Glomtis  narasUica. 
Bladder  and  kidneys,  influence  of,  on  causa- 
tion of  gastralgia,  460 
Bleeding,  use  of,  in  intestinal  obstruction, 
864 
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Blindness  in  scurvy,  181 
Blisters,  use  of,  in  acute  rheumatism,  63,  68 
in  cirrhosis  of  liver,  1002 
in  rheumatoid  arthritis,  100,  101 
Blood,  alterations  of,  in  diabetes  mellitus, 
206 
coagulable  state  of,  as  a  cause  of  throm- 
bosis and  embolism  of  portal  vein, 
1095 
lesions,  in  acute  yellow  atrophy  of  liver, 
1029 
in  cholera  morbus,  721 
in  gout,  115 

in  acute  rheumatism,  31 
in  scurvy,  173 
extravasation  of,  into  skin  in  scurvy,  178 
presence  of  fat  in,  in  diabetes  mellitus, 

206,  207 
watery  condition  of,  in  cirrhosis  of  liver, 
995 
Bloodletting,   use   of,    in    acute    intestinal 
catarrh,  690 
in  acute  peritonitis,  1145 
Blood-vessels,  disease  of,  as  a  cause  of  hem- 
orrhage from  bowels,  832 
lesions  of,  in  diabetes  mellitus,  200 
in  gout,  117 

in  acute  peritonitis,  1133 
Bloody  stools  in  chronic  intestinal  catarrh, 

708 
Boiled-sago  matter  in  stools  of  dysentery, 

803 
Boils,  complicating  diabetes  mellitus,  205 

and  carbuncles  in  jaundice,  980 
Bones,  disease  of,   in   hereditary  syphilis, 
286 
lesions  of,  in  rheumatoid  arthritis,  87 

in  scurvy,  172,  179 
of  extremities,  curvature  of,  in  rachitis, 

155 
of  face,  alterations  of,  in  rachitis,  150 
rachitic,  composition  of,  138 
Borborygmi  in  chronic  intestinal  catarrh, 
706 
in  intestinal  indigestion,  627 
Bothriocephalus  cordatus,  939 
cristatus,  939 
latus,  938 
Bougies,  use  of,  in  cancer  of  rectum,  91 4 
in  non-malignant  rectal  stricture,  917 
in  organic  stricture  of  oesophagus,  425 
in  spasmodic  stricture  of  oesophagus, 

422 
in  sphincterismus,  916 
Bowels,  compression  and  contraction  of,  as  a 
cause  of  intestinal  obstruction,  857 
hemorrhage  from,  830 
increased  weight  of,  as  a  cause  of  acute 

intestinal  strangulation,  841 
irregular,  in  cancer  of  intestines,  889 
in  pseudo-membranous  enteritis,  765 
in  suppurative  pylephlebitis,  1100 
state  of,  in  biliousness,  966 

in  catarrh  of  bile-ducts,  1054,  1055 
in  cirrhosis  of  liver,  993 
in  enteral^ia,  661 
in  liihsemia,  970 


Bowels,  state  of.  in  chronic  intestinal  ca- 
tarrh, 706 
Brain,  condition  of,  in  dysentery,  804 
disease,  organic,  distinguished  from  lith- 

semia,  917 
lesions   of,  in   acute  yellow  atrophy  of 
liver,  1026 
in  entero-colitis,  740 
in  acute  intestinal  catarrh,  677 
in  chronic  intestinal  catarrh,  706 
in  scurvy,  172 
and  membranes,  lesions  of,  in  acute  rheu- 
matism, 39 
and  meninges,  condition  of,  in  rachitis, 

148,  149 
and  spinal  cord,  organic  disease  of,  influ- 
ence  on   causation   of   enteralg^a, 
658 
Bran  bread,  use  of,  in  diabetes  mellitus,  223 
Breast-milk,  poor,  influence  of,  on  causation 

of  entero-colitis,  731 
Breath,  in  cancrum  oris,  340 
in  scurvy,  177 

fetor  of,  in  catarrhal  stomatitis,  323 
Bright's  disease,  as  a  cause  of  chronic  intes- 
tinal catarrh,  699 
complicating  chronic  intestinal  catarrh, 
710 
Bromide  of  ammonium,  use  of,   in   acute 
rheumatism,  62 
of  arsenic,  use  of,  in  diabetes  mellitus, 

247 
of  lithium,  use  of,  in  chronic  articular 

rheumatism,  74 
of  potassium,  use  of,  in  cholera  infantum 
and  entero-colitis,  759 
in  diabetes  mellitus,  227 
in  enteralgia,  665 

in  spasmodic  stricture  of  oesophagus, 
421 
and  sodium,  use  of,  in  rachitis,  163 
of  sodium,  use  of,  in  cholera  morbus,  725 
in  gastralgia,  463 
in  acute  intestinal  catarrh,  698 
Bronchial  catarrh  in  trichinosis,  960 

and   tracheal   catarrh,   frequency   of,   in 
rachitis,  152 
Bronchitis  complicating  gout,  122 

chronic,  complicating  chronic  intestinal 
catarrh,  709 
Broncho-pneumonia,  frequency  of,  in  rach- 
itis, 153 
Bronzing  of  skin  in  diseases  of  pancreas, 

1117 
Buboes,  in  Filaria  sanguinis,  963 
Burning  in  gullet  in  phosphorus-poisoning, 
1031 
sensation  in  epigastrium  in  chronic  gas- 
tritis, 473 
Burns,  external,  influence  on  causation  of 
acute  intestinal  catarrh,  670 
of  skin,  influence  on  causation  of  intes- 
tinal ulcers,  824 
of  simple  ulcer  of  stomach,  488 
Bursitis,  gonorrhoeal,  symptoms  of,  105 
Buttermilk,  use  of,  in  treatment  of  acute  in- 
testinal catarrh,  691 
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Cachexia  in  gastric  cancer,  552 
in  intestinal  cancer,  871 
of  scurvy,  176 

influence  on  causation  of  fatty  liver,  1047 
Caecum,  suppuration  of,  as  a  cause  of  sup- 
purative pylephlebitis,  1098 
Calcification,  defective,  in  rachitis,  causes  of, 
138,  139 
of   gastric  vessels,   in    simple    ulcer  of 
stomach,  511 
Calculi,  biliary,  1058 
passage  of,  as  a  cause  of  occlusion  of  bil- 
iary passages,  1083 
pancreatic,  1130 
Calf's  pancreas,   infusion    of,   preparation, 

1122 
Calibre  of  intestines,  alteration  of,  in  chronic 

catarrh,  700 
Calomel,   use  of,   in  Anchylostomum  duo- 
denale,  956 
in  catarrh  of  bile-ducts,  1056 
in  cholex-a  morbus,  725 
in  entero-colitis  and  cholera  infantum, 

700 
in  acute  gastritis,  469 
in  acute  intestinal  catarrh,  695 
in  jaundice,  982 
Camphor,  use  of,  in  cholera  morbus,  725 
in  acute  intestinal  catarrh,  698 
in  spasmodic  stricture  of  oesophagus,  421 
Cancer  as  a  cause  of  stricture  of  bowels,  855 
of  bile-ducts,  relation   to  biliary  concre- 
tions, 1077 
of  gall-bladder  as  a  cause  of  occlusion  of 

common  l.Uary  duct,  1085 
of  intestines,  868 
of  liver,  1033 
of  oesophagus,  426 
of  rectum  and  anus,  902 
of  stomach,  530 

and  ulcer  of  stomach,  influence  on  causa- 
tion of  chronic  intestinal  pancre- 
atitis, 1121 
Cancrum  oris,  338 
Capillary    congestion     in    acute    intestinal 

catarrh,  077 
Carbohydrates,    avoidance    of,    in    dietetic 

treatment  of  gout,  128 
Carbolic  acid,  use  of,  in  cholera  infantum, 
761 
in  cholera  morbus,  725 
in  entero-colitis,  761 
in  functional  dyspepsia,  459 
in  acute  intestinal  catarrh,  696 
in  pruritus  ani,  917 
in  tuberculous  pharyngitis,  402 
Carbonate  of  pota-ssium  with  lemon-juice,  in 

ascites,  1178 
Carbonic  acid,  distension  of  stomach  by,  in 
«  diagnosis  of  gastric  dilatation,  596, 

601 
water,  use  of,  in  chronic  oesophagitis,  417 
Carbuncle  of  tongue,  368 
Carbuncles  comi>licating  diabetes  mellituii, 
205 


Carcinoma,  of  pancreas,  1123 
influence  of,  on  causation  of  dilatation  of 
stomach,  587 
of  organic  stricture  of  oesophagus,  423 
of  pylorus  and  duodenum,  as  a  cause  of 
obstruction  of  pancreatic  duct,  1130 
ventriculi,  530 
Cardiac  affections  complicating  gonorrhoeal 
riieumatism,  100 
in  acute  rheumatism,  28,  31 
disease,  chronic  influence  of,  on  causation 
of  chronic  oesophagitis,  416 
of  functional  dyspepsia,  448 
murmurs  in  purpura  rheumatica,  189 
orifice,  obstruction  of,  in  gastric  cancer, 

566 
palpitation  in  constipation,  647 
Cardialgia,  459 

in  functional  dyspepsia,  449 
Caries  of  vertebrae,  influence  of,  on  causa- 
tion of  chronic  oesophagitis,  416 
Carlsbad  water,  artificial,  mode  of  prepar- 
ing, 522 
use  of,  in  chronic  gastritis,  477 
in  dilatation  of  stomach,  609 
in  simple  ulcer  of  stomach,  522 
Cartilages,  lesions  of,  in  gout,  115 
in  acute  rheumatism,  47 
in  chronic  articular  rheumatism,  70 
of  joints,  lesions  of,  in  gonorrhoeal  rheu- 
matism, 103 
in  rheumatoid  arthritis,  87 
Cascara    sagrada,   use  of,   in   constipation, 

656 
Caseation  of  cells  in  scrofula,  239 
Castor  oil,  use  of,  in  pseudo-membranous  en- 
teritis, 774 
Casts,  epithelial,  in  acute  oesophagitis,  412 
Catarrh,  acute  gastric,  463 
chronic  gastric,  470 

of  middle  ear  in  hereditary  syphilis,  282 
tendency  to,  in  scrofula,  245 
Catarrhal  gastritis,  complicating  simple  ulcer 
of  stomach,  502 
pneumonia,  frequency  of,  in  rachitis,  153 
stomatitis,  321 

ulcers  in  acute  intestinal  catarrh,  676 
ulcere  of  stomach,  529 
Cathartics,  abuse  of,  influence  on  causation 
of    pseudo-membranous    enteritis, 
765 
use  of,  in  ascites,  1179 
in  enteralgia,  665 
in  gout,  131 
Caustic  drinks,  influence  of,  on  causation  of 
organic  stricture  of  oesophagus,  422 
potash,  use  of,  in  hemorrhoids,  926 
Cauterization,  use  of,  in  prolapsus  ani,  919 
in  ulceration  of  oesophagus,  418 
value  of,  in  cancrum  oris,  343 
Cautery,  actual,  use  of,  in  cancrum  oris,  343 
Cell-degeneration  in  acute  yellow  atrophy 
of  liver,  1025 
hepatic,  in  phosphorus-poisoning,  1031 
Cell-growth,  excessive,  in  scrofula,  238 
Cell-proliferation,  increased,  in  chronic  in- 
testinal catarrh,  703 
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Cells,  caseation  of,  in  scrofula,  239 
fatty  degeneration  of,  in  scrofula,  239 
of  liver,  atrophy  of,  in  cirrhosis,  992,  993 
Cellular  growth,  increased,  in  acute  intes- 
tinal catarrh,  677 
Cerebral  disease,  influence  of,  on  causation 
of  constipation,  641 
hemorrhage    complicating    constipation, 

648 
inflammation,  tendency  to,  from  gastric 

irritation,  474 
sclerosis  in  cirrhosis  of  liver,  999 
symptoms  of  entero-colitis   and   cholera 
infantum,  treatment,  759 
of  acute  gastritis,  467 
syphilis,  hereditary,  304 
Cerebro-spinal  axis,  disease  of,  influence  on 
causation  of  oesophageal  paralysis, 
429 
Cerium  oxalate,  use  of,  in  cancer  of  stomach, 

576 
Cestodes,  931 

Chancroids  as  a  cause  of  follicular  ulcer- 
ation of  rectum  and  anus,  895 
Change  of  air,  in  cholera  infantum  and  en- 
tero-colitis, 746,  756 
value  of,  in  dysentery,  81 3 
of  climate,  benefit  from,  in  rheumatoid 
arthritis,  102 
value  of,  in  acute  intestinal  catarrh,  688 
in  intestinal  indigestion,  632 
of  residence,  value  of,  in  chronic  intes- 
tinal catarrh,  715,  716 
Charcoal,  use  of,  in  chronic  gastritis,  478 

in  gastric  cancer,  576 
Cheek,  perforation  of,  in  cancrum  oris,  341, 

342 
Cheesy  degeneration  of  mesenteric  glands 

in  tabes  mesenterica,  1187 
Chemical  theory  of  origin  of  gout,  112 
Chemise,  Agnew's  rectal,  in  rectal  hemor- 
rhage, 927 
Chest,  alterations  of,  in  rachitis,  152 
Chilblains,  tendency  of  scrofulous  persons 

to,  245 
Children,  constipation  in,  treatment,  656 
acute  rheumatism  in,  peculiarities,  49 
Chills  in  acute  pharyngitis,  395 
in  hepatic  abscess,  1008 
in  hepatic  colic,  1071,  1072 
in  peri-rectal  and  anal  abscesses,  896 
in  suppurative  pylephlibitis,  1099 
in  typhlitis  and  perityphlitis,  818 
Chloasma  cachecticorum,  552 
Chloral,  use  of,  in  acute  rheumatism,  65 
in  hepatic  colic,  1082 
in  rachitis,  163 
hypodermatically,  use  of,  in  cholera  mor- 
bus, 725 
Chloride  of  gold,  use  of,  in  amyloid  liver, 
1046 
and  sodium,  use  of,  in  cirrhosis  of  liver, 
1001 
Chlorodyne,  use  of,  in  hepatic  colic,  1082 
Chloroform,  use  of,  in  cholera  morbus,  725 
in  enteralgia,  665 
in  hepatic  colic,  1082 
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Chloroform,  use  of,  in  pruritus  ani,  917 
as  a  solvent  of  biliary  calculi,  1081 
Chlorosis,  influence  of,  on  causation  of  sim- 
ple ulcer  of  stomach,  487 
Cholsemia  in  abscess  of  liver,  1010 

in  occlusion  of  biliary  passages,  1091 
Cholagogues,  use  of,  in  lithsemia,  972 
in  fatty  liver,  1050 
in  hyperaemia  of  liver,  988 
Cholate  of  sodium,  use  of,  in  biliary  calculi, 

1081 
Cholera,  etifect  of,  on  rectum,  910 
Choleraic  diarrhoea  in  acute  intestinal  ca- 
tarrh, 682 
form  of  acute   intestinal   catarrh,   treat- 
ment, 698 
Cholera  infantum,  744 
Cholera  Morbus,  719 
Synonyms,  719 
Definition,  719 
History,  719 
Nature,  720 

Niemeyer's  views  of,  720 
Nervous  origin,  720 
Specific  origin,  720 
Relation  to  cholera  infantum,  720 
Etiology,  720 

Predisposing  causes,  720 

Climate,  720 

Geographical  distribution,  720 

Age,  720 

Sex,  720 

Exhaustion  of  nervous  system,  720 

Extreme  heat,  720 

Mental  anxiety,  721 

Exciting  causes,  721 

Septic  material   from  fermentation  of 

food,  721 
Improper  food,  721 
Unripe  fruit,  721 
Ice-water,  721 
Deficient  gastric  juice,  721 
Ofiensive  exhalations,  721 
Nervous  disturbance   from   other  dis- 
eases, 721 
Malaria,  721 
Sewer-gas,  721 
Morbid  anatomy,  721 
Signs  of  gastro-intestinal  catarrh,  721 
Mucous  membrane,  lesions,  721 
Solitary  glands,  swelling  of,  721 
Peyei-'s  patches,  swelling  of,  721 
Blood,  lesions  of,  721 
Kidneys,  lesions  of,  722 
Muscular  degeneration,  722 
Symptoms,  722 
Mode  of  onset,  722 
Vomiting,  722 
Vomit,  characters,  722 
Borborygmi,  722 
Alvine  discharges,  722 
Stools,  character  of,  722 
Pain,  722 
Cramps,  722 
Abdomen,  state  of,  722 
Skin,  state  of,  722 
Physiognomy,  722 
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Choleba  Morbus — Symptoms:  Collapse, 
722 
Mental  state,  722 
Pulse,  723 

Urine,  condition  of,  723 
Temperature,  723 
Progress  and  termination,  723 
Tendency  to  recovery,  723 
Mode  of  death,  723 
Duration,  723 
Diagnosis,  723 

From  epidemic  cholera,  723 
From  irritant  poisoning,  723 
From  uraemic  choleriform  attacks,  724 
From  acute  peritonitis,  724 
Prognosis,  724 
Mortality,  724 
Treatment,  724 
Preventive,  724 
of  vomiting,  725 
of  heart-weakness,  725 
of  thirst,  725 
Use  of  emetics,  724 

of  morphia,  hypodermatically,  724 
of  friction,  724 
of  alcohol,  725 
of  ice,  725 
of  chloroform,  725 
of  opium,  725 
of  camphor,  725 

of  chloral,  hypodermatically,  725 
of  carbolic  acid,  725 
of  bromide  of  sodium,  725 
of  hydrocyanic  acid,  725 
of  bismuth,  725 
of  calomel,  725 
Diet,  725 
Choleriform  diarrhcea,  741 
Chordo-tympani  nerve,  relation  to  causation 

of  parenchymatous  glossitis,  363 
Chorea  following  acute  rheumatism,  38 

from  Oxyuris  vermicularis,  951 
Chromic  acid,  use  of,  in  syphilitic  pharyn- 
gitis, 408 
Chronic  articular  rheumatism,  69 

hydrarthrosis  of  gonorrhceal  rheumatism, 

105 
gastritis,  470 
glossitis,  366 
gout,  120 
intestinal  pancreatitis,  1121 

catarrli,  699 
oesophagitis,  416 
peritonitis,  complicating  simple  ulcer  of 

stomach,  502 
pharyngitis,  402 

form  of  catarrhal  stomatitis,  323 
of  dysentery,  800 

of  peri-rectal  and  anal  abscess,  896 
variety  of  general   progressive   form  of 
rheumatoid  arthritis,  81 
Chyluria  in  Filiaria  sanguinis,  963 
Chyme,  composition  of,  621 
Cicatricial  contraction  a  cause  of  organic 

stricture  of  oesophagus,  422 
Cicatrization  in  simple  ulcer  of  stomach,  506 
in  syphilitic  pharyngitis,  407 


Cicatrization  of  gastric  ulcer  as  a  cause  of 
hypertrophic  stenosis  of  pylorus, 
615 
of  ulcers  as  a  cause  of  stricture  of  bowel, 
855 
in  chronic  intestinal  catarrh,  703 
influence  on  causation  of  occlusion  of 
common  biliary  duct,  1083 
of  gastric  cancer,  563 
Cider,  influence  of,  on  causation  of  gout.  111 
Circulation,  deficient,  in  scrofula,  245 
Cirrhosis  of  kidneys  in  gout,  117 
of  liver.     See  Liver,  Liseases  of. 
of  stomach,  611 

influence  on  causation  of  dilatation  of 
stomach,  590 
Clamp  and  cautery,  removal  of  hemorrhoids 
by,  925 
use  of,  in  rectal  polypi,  921 
Cleanliness,  want  of,  influence  on  causation 

of  thrush,  332 
Clergyman's  sore  throat,  402 
Climate,   change   of,   in   entero-colitis   and 
cholera  infantum,  756 
influence  on  causation  of  abscess  of  liver, 
1002 
of  catarrh  of  bile-ducts,  1051 
of  cholera  morbus,  720 
of  dysentery,  786 
of  hypersemia  of  liver,  983 
of  acute  intestinal  catarrh,  669 
of  rachitis,  143 
of  rheumatism,  acute,  19 
of  scrofula,  233 

of  simple  ulcer  of  stomach,  485 
warm,  in  treatment  of  gout,  131 
Closure  of  hepatic  vein  as  a  cause  of  cirrho- 
sis of  liver,  991 
Clothing,  importance  of  proper,  for  preven- 
tion of  chronic  articular  rheuma- 
tism, 73 
proper,  necessity  of,  for  prevention  of  mus- 
cular rheumatism,  77 
Clubbing  of  fingers  in  scrofula,  246 
Codeia,  use  of,  in  diabetes  mellitus,  226 

in  simple  ulcer  of  stomach,  524 
Cod-liver  oil,  use  of,  in  diabetes  mellitus, 
.  228 
in  intestinal  indigestion,  637 
in  chronic  intestinal  catarrh,  718 
in  pseudo-membranous  enteritis,  776 
in  rachitis,  162 

in  chronic  articular  rheumatism,  74 
in  rheumatoid  arthritis,  98 
in  scrofula,  252 
in  tabes  mesenterica,  1194 
Coffee,  iced,  use  of,  in  intestinal  catarrh  of 

children,  698 
Coffee-grounds  vomit  in  gastric  cancer,  546 

in  simple  ulcer  of  stomach,  493 
Colchicum,  use  of,  in  acute  gout,  134 
Cold,  influence  of,  on  causation  of  oesopha- 
geal paralysis,  429 
of  enteralgia,  658 
of  dysentery,  789,  790 
of  acute  intestinal  catarrh,  670 
use  of,  in  enteralgia,  665 
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Cold,  use  of,  in  acute  rheumatism,  66 
in  hemorrhage  from  bowels,  834 
and  damp,  influence  on  causation  of  acute 
pharyngitis,  390 
of  catarrh  of  bile-ducts,  1051 
of  jaundice,  977 

of  parenchymatous  glossitis,  359 
of   pseudo  -  membranous   enteritis, 

765 
of  acute  oesophagitis,  410 
of  rheumatism,  acute,  22 
of  chronic  rheumatism,  70 
of  muscular  rheumatism,  75 
of  gonorrhoeal  rheumatism,  103 
of  rheumatoid  arthritis,  88,  90,  91 
baths,  in  acute  gastritis,  470 
Cold-water  injections,  in  hemorrhoids,  924 
Colic,  dry,  662 
hepatic,  1058,  1070 
intestinal.     See  Enteralgia. 
nervous,  662 

in  acute  intestinal  catarrh,  679,  682 
Colitis,  667,  683 

Collapse  in  acute  pancreatitis,  1119 
in  acute  intestinal  catarrh,  682 
in  cholera  morbus,  722 
in  enteralgia,  662 
in  hemorrhage  from  bowels,  833 
in  hemorrhage  into  pancreas,  1129 
in  hepatic  colic,  1071 
in  perforation  of  simple  gastric  ulcer,  498 
Colles'  law  of  infection  of  mother  by  syph- 
ilitic children,  263 
Colloid  cancer  of  intestine,  868 

degeneration  of  gastric  walls,  in  dilata- 
tion of  stomach,  600 
form  of  gastric  cancer,  564 
of  cancer  of  oesophagus,  426 
Colocynth,  use  of,  in  constipation,  655 

in  functional  dyspepsia,  458 
Colon,  congenital  stricture  of,  836 
dilatation  of,  in  constipation,  644 
displacement  of,  in  constipation,  643 
increased  length  of,  in  constipation,  644 
lesions,  in  entero-colitis,  738 
ulcers  of,  in  chronic  intestinal  catarrh,  702 
and  rectum,  dilatation  of,  from  fecal  im- 
paction, 852 
Colotomy,  lumbar,  for  cancer  of  rectum,  915, 

916 
Coma,  dyspnoeic,  in  gastric  cancer,  554 
in  acute  yellow  atrophy  of  liver,  1027 
in  acute  rheumatism,  38 
in  cirrhosis  of  liver,  999 
in  diabetes  mellitus,  204,  205 
in  dilatation  of  stomach,  596 
Complications  of  biliary  concretions,  1076 
of  cancrum  oris,  341 
of  constipation,  648 
of  diabetes  mellitus,  210 
of  gastric  cancer,  560 
of  gout,  121 

in  chronic  intestinal  catarrh,  709 
of  mercurial  stomatitis,  346 
of  acute  oesophagitis,  414 
of  chronic  oesophagitis,  417 
of  parenchymatous  glossitis,  362 


Complications  of  syphilitic  pharyngitis,  407 
of  purpura,  190 
of  acute  rheumatism,  31 
of  gonorrhoeal  rheumatism,  106 
of  rheumatoid  arthritis,  83-86 
of  Heberden's  nodosities  of  rheumatoid 

arthritis,  86 
of  simple  ulcer  of  stomach,  502 
of  tonsillitis,  383 
of  tabes  mesenterica,  1193 
and  sequelae  of  aphthous  stomatitis,  329 
of  dysentery,  805 
Compression,   use    of,   in   hypertrophy   of 
tongue,  358 
and  contraction  of  bowel  as  a  cause  of 
intestinal  obstruction,  857 
Conception,  infection  of  child  with  syphilis 

at  moment  of,  262,  267 
Condensed  milk,  use  of,  in  cholera  infantum, 
754 
in  entero-colitis,  754 
Condurango,  use  of,  in  gastric  cancer,  576 
Condylomata  in  hereditary  syphilis,  279 

of  rectum  and  anus,  901. 
Confluent  form  of  aphthous  stomatitis,  329 
Congenital  deficency  of  tongue,  348,  349 
nature  of  macroglossia,  350 
malformations  of  rectum  and  anus,  879 
origin  of  dilatation  of  oesophagus,  430 
of    organic    stricture    of    oesophagus, 
422 
rachitis,  141-143 
Congestion  of  lungs  in  acute  rheumatism, 
37 
passive  and  active,  as  a  cause  of  hemor- 
rhage from  stomach,  581 
Conium,  use  of,  in  spasmodic  stricture  of 

oesophagus,  421 
Connective  tissue,  hyperplasia  of,  in  chronic 
intestinal  pancreatitis,  1122 
increase  of,  in  acute  yellow  atrophy  of 

liver,  1025 
new,  development   of,  in   cirrhosis  of 
liver,  992 
Consanguineous     ma,rriages,    influence    on 

causation  of  scrofula,  234 
Consistence  of  liver  in  amyloid  disease  o^ 

1042 
Constipation,  638 
Synonyms,  638 
Nature,  638,  639 
Definition,  638,  639 
Etiologv,  639 
Age,  639 

Female  sex,  639,  640 
Heredity,  640 
Habit,  640 
Occupation,  640 
sedentary,  640 
Acute  and  chronic  brain  disease,  641 
Abuse  of  aperients,  641 

opium,  641 
Lead-poisoning,  641 
Tobacco,  641 

Chronic  pulmonary  disease,  641 
heart  disease,  641 
liver  disease,  641 
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Constipation — Etiology:   Painful  disease 
of  rectum,  64li 
Chronic  cachexise,  642 
Wasting  diseases,  642 
Disorders  of  digestion,  642 
Pancreatic  disease,  642 
Loss  of  fluids,  642 

by  perspiration,  642 

by  diuresis,  642 

by  diabetes,  642 

by  exercise,  643 
Food,  643 

Intestinal  worms,  643 
Morbid  anatomy,  643 

Displacement  of  colon,  643 
Dilatation  of  intestines,  643 

of  sigmoid  flexure,  643 

of  colon,  644 
Increased  length  of  colon,  644 
Mucous  membrane,  intestinal,  lesions 

of,  644 
Ulcers  of  intestines,  644 
Thinning  of  intestinal  walls,  644 
Hypertrophy  of  intestinal  walls,  644 
Fecal  accumulations,  644 

character,  645 
Scybalae,  formation  of,  645 
Hemorrhoidal  tumors,  645 
Peri-rectal  abscesses,  645 
Fistulae,  645 
Symptoms,  645 

Fulness  and  heat  of  rectum,  645 
Appetite,  impaired,  646,  647 
Tongue,  state,  646,  647 
Flatulence,  646,  647 
Abdominal  distension,  646,  647 

pain,  646 
Stools,  character,  646 
Cold  feet,  646 
Pain  in  groin,  646 
Varicocele,  646 
Seminal  emissions,  646 
Urinary  retention,  646 
Jaundice,  646 
Uterine  displacements,  647 
Nervous  symptoms,  647 
Vertigo,  647 
Headache,  646,  647 
Visual  disorders,  647 
Disorders  of  hearing,  647 
Heart-palpitation,  647 
Chilliness.  647 
Menstrual  disorders,  647 
Anaemia  and  chlorosis,  647 
Mental  depression,  647 
Hallucinations,  647 
Relation  of  displacements  of  colon  to 

suicide,  647 
Fever,  647,  648 
Urine,  state  of,  648 
Skin  disorders,  648 
Complications  and  results,  648 

Ulceration  of  intestinal  mucous  mem- 
brane, 648 
Abscess,  peri-rectal,  648 
Fistulae,  648 
Hemorrhoids,  648 


Constipation — Complications  and  results : 
Intussusception,  648 
Typhlitis  and  perityphlitis,  648 
Hemoptysis,  648 
Cerebral  hemorrhage,  648 
Hernia,  648 
Death,  cause  of,  649 
Diagnosis,  649 

From  secondary  constipation,  649 
From  rectal  growths  and  tumors,  649 
From  stricture,  649 
From  abdominal  tumors,  649,  650 
From  obstruction  by  gall-stones,  649 
Of  stercoral  tumors,  649,  650 
physical  signs,  650 
Prognosis.  650 
Treatment,  651 
Prophylactic,  651 
Exercise,  651,  653 
Bathing,  651 
Acute  form,  651 

Use  of  purgatives,  651 
enemata,  651 
Chronic  form,  652 

Diet,  652 

Use  of  milk,  652 
Of  atony  of  colon,  653 
Use  of  bathing,  653 

of  massage,  653 

of  cold  douche,  653 

of  electricity,  653 

of  abdominal  belt,  654 

of  diet,  654 

of  mineral  waters,  652,  653,  655 

of  strychnia,  654 

of  iron,  654 

of  belladonna,  654 

of  arsenic,  654 

of  ipecacuanha,  654 

of  zinc  salts,  655 

of  enemata,  655 
of  cold  water,  655 

of  water,  655 

of  podophyllin.  655 

of  rhubarb.  655 

of  aloes.  655 

of  colocynth,  655 

of  ox-gall,  655 

of  salines,  655 

of  Epsom  salts,  655 

of  Rochelle  salts,  655 

of  purgatives,  mode,  656 

of  cascara  sagrado,  656 

of  alum,  656 

of  sulphur,  656 

of  gnaiacum,  656 

of  colchicum,  656 

of  senna,  (556 

of  tonics,  057 
In  children  and  infants,  656 
Diet,  656 

Objections  to  vegetables,  664 
Use  of  soap  suppository, 

tonics,  656,  657 
Constipation  due  to  disease  of  spinal  cord, 
906 
in  cancer  of  intestine,  891 
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Constipation  in  dilatation  of  stomach,  594 
in  fissure  of  anus  and  rectum,  888 
in  functional  dyspepsia,  450 
in  gastric  cancer,  550 
in  chronic  gastritis,  475 
in  gout,  118 

in  hepatic  colic,  1072  * 

in  chronic  intestinal  catarrh,  706 
in  intestinal  indigestion,  627 
in  acute  pancreatitis,  1119 
in  acute  peritonitis,  1141 
in  acute  rheumatism,  27 
in  rheumatoid  arthritis,  83 
in  simple  ulcer  of  stomach,  494,  495 
in  tabes  mesenterica,  1190 
in  typhlitis  and  perityphlitis,  819 
significance  of,  in  rachitis,  154 
influence  on  causation  of  enteralgia,  658 
of  functional  dyspepsia,  447 
of  hemorrhage  from  bowels,  830 
of  internal  hemorrhoids,  884 
of  acute  intestinal  catarrh,  671 
of  intestinal  indigestion,  625 
of  rectal  prolapse,  881 
of  typhlitis,  814 
as  a  cause  of  intestinal  obstruction,  850 
as  a  cause  of  torsion  of  csecum,  853 
Constitutional  peculiarity,  influence  on  caus- 
ation of  catarrh  of  bile-ducts,  1051 
treatment  of  cancer  of  oesophagus,  428 
of  cancrum  oris,  343 
of  enteralgia,  665 
of  mercurial  stomatitis,, 348 
Contagiousness  of  dysentery,  793,  794 
of  scurvy,  169 
of  stomatitis  ulcerosa,  336 
of  thrush,  332 
Contraction  of  stomach  in  gastric  cirrhosis, 

613 
Convalescence  in  entero-colitis,  736 
in  acute  gastritis,  treatment  of,  470 
in  acute  rheumatism,  treatment  of,  169 
of  simple  ulcer  of  stomach,  treatment  of, 

529 
of  typhlitis,  treatment  of,  822  "^ 
Convulsions  in  enteralgia,  662 
in  chronic  gastritis,  474 
in  hepatic  colic,  1071 
in  acute  yellow  atrophy  of  liver,  1027 
in  morbid  dentition,  374 
in  occlusion  of  biliary  ducts,  1092 
in  acute  oesophagitis,  414 
in  rachitis,  149 

in  rachitis,  treatment  of,  163,  164 
in  acute  rheumatism,  38 
in  scurvy,  180 

relation  of,  to  macroglossia.  350 
Cooking,  defective,  influence  on  causation  of 
functional  dyspepsia,  445 
necessity    of    thorough,     in    trichinosis, 
962 
Co-ordination  of  muscles  of  defecation,  loss 

of,  treatment  of,  916 
Copaiba,  use  of,  in  hemorrhoids,  923 
in  chronic  intestinal  catarrh,  718 
in  cirrhosis  of  liver,  1001 
in  proctitis,  919 


Copaiba,  use  of,  in  pseudo-membranous  en- 
teritis, 775 
Copper,  sulphate,   use  of    in  pseudo-mem- 
branous enteritis,  775 
in  phosphorus-poisoning,  1033 
Cornea  in  interstitial  keratitis  of  hereditary 
syphilis,  299 
lesions  of,  in  chronic  intestinal  catarrh,  706 
Corneal  ulceration  complicating  chronic  in- 
testinal catarrh,  710 
Comil  and  Ranvier  on  causes  of  scrofulous 

inflammation,  239 
Corrosive  poisons,  influence  on  causation  of 
acute  gastritis,  465 
of  simple  ulcer  of  stomach,  486 
sublimate,  use  of,  in  chronic  intestinal  ca- 
tarrh, 717 
in  pseudo-membranous  enteritis,  775 
in  suppurative  pylephlebitis,  1101 
Coryza  of  hereditary  syphilis,  277 
Cough  in  functional  dyspepsia,  451 
in  acute  pharyngitis,  394 
in  chronic  pharyngitis,  404 
in  tuberculous  pharyngitis,  401 
Coughing,  influence  on  causation  of  prolapse 

of  rectum,  881 
Counter-irritation,   use    of,   in   cirrhosis  of 
liver,  1002 
in  acute  and  chronic  gastritis,  469,  479 
in  acute  intestinal  catarrh,  688,  690,  698 
in  spasmodic  stricture  of  oesophagus,  422 
in  pseudo-membranous  enteritis,  776 
in  simple  ulcer  of  stomach,  524 
Course  of  biliary  concretions,  1076 
of  acute  yellow  atrophy  of  liver,  1029 
of  amyloid  liver,  1044 
of  carcinoma  of  liver,  1039 
of  cirrhosis  of  liver,  998 
of  functional   diseases  of  liver,  967,  970, 

974,  981 
of  hypersemia  of  liver,  987 
of  occlusion  of  biliary  passages,  1092 
of  phosphorus-poisoning,  1032 
of  perihepatitis,  989 
of  suppurative  pylephlebitis,  1101 
of  hereditary  syphilis,  273 
of  intestinal  indigestion,  630 
of  cancer  of  stomach,  538 
of  dilatation  of  stomach,  603 
of  simple  ulcer  of  stomach,  500 
of  acute  rheumatism,  44 
of  gonorrhoeal  rheumatism,  106 
Cow's  milk,  impure,  influence  on  causation 
of  entero-colitis,  731 
composition,  749,  750 
Cramps  in  cholera  morbus,  722 
in  diabetes  mellitus,  206 
muscular,  in  muscular  rheumatism,  75 
Craniotabes,  occurrence  of,  in  rachitis,  147 
Creasote,  use  of,  in  enteralgia,  666 

in  vomiting  of  abscess  of  liver,  1021 
in  treatment  of  liver-flukes,  1110 
Cretaceous  degeneration  of  mesenteric  glands 

in  tabes  mesenterica,  1189 
Croton  oil,  eflfect  on  rectum,  910 
Croupous  nature  of  pseudo-memtranous  en- 
teritis, 767,  768 
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Cry,  peculiarity  of,  in  thrush,  334 
Cryptogam  as  a  cause  of  mycotic  tonsillitis, 

381 
Cubebs,  use  of,  in  chronic  pharyngitis,  406 

in  pseudo-membranous  enteritis,  775 
Cutaneous    affections    complicating    acute 
rheumatism,  42 
rheumatoid  arthritis,  84 
eruptions  of  anus,  892 
Cyanotic  atrophy  of  liver,  985 
Cylinder-cell  epithelioma,  common  form  of 

intestinal  cancer,  871 
Cylindrical-celled  epithelial  form  of  gastric 

cancer,  564 
Cynanche  tonsillaris,  379 
C^^sts  of  echinococci  of  liver  (description), 
1102 
of  hydatids  of  liver,  contents,  1103 
of  mucous  membrane  of  stomach,  579 
of  false   membrane,  in  acute  peritonitis, 

1135 
of  Taenia  echinococcus,  character,  944 
formation  and  origin  of,  in  chronic  intes- 
tinal catarrh,  704 
formation   of,  from    obstruction   of  pan- 
creatic ducts,  1130 
Cystic  duct,  occlusion  of,  effects  of,  1085 
Cystitis    and   orchitis    complicating    acute 
rheumatism,  42 


D. 

Dactylitis  in  hereditary  syphilis,  291 
Daettwyler's  and  Cohnheim's  experiments 
in  artificial  production  of  gastric 
ulcers,  514 
Death,  cause  of,  in  cancrum  oris,  341 
in  chronic  intestinal  catarrh,  709 
in  constipation,  649 
in  dilatation  of  oesophagus,  432 
in  entero-colitis,  736 
in  gastric  cancer,  559 
in  mercurial  stomatitis,  347 
in  thrush,  334 
in  simple  ulcer  of  stomach,   causes  of, 

502 
mode  of,  in  cholera  morbus,  723 
in  dilatation  of  stomach,  603 
sudden,  cause  of,  in  acute  rheumatism,  50 
Debility  in  gastric  cancer,  551 
in  tabes  raesenterica,  1189 
influence  of,  on   causation   of  aphthous 
stomatitis,  326 
Defecation,  difficult,  in  cancer  of  rectum  and 

anus,  904 
Definition  of  ankyloglossia,  349 
of  biliousness,  965 
of  biliary  coijcretions,  1058 
of  catarrh  of  bile-ducts,  1051 
of  occlusion  of  biliary  passages,  1082 
of  cancrum  oris,  338 
of  cholera  morbus,  719 
of  constipation,  638,  639 
of  diabetes  mellitus,  195 
of  dysentery,  777 
of  functional  dyspepsia,  436 
of  enteralgia,  658 


Definition  of  gastralgia,  459 
of  acute  gastric  catarrh,  463 
of  chronic  gastritis,  470 
of  glossitis,  354,  355,  357,  359,  367 
of  glossanthrax,  368 
of  gout,  108 

of  hepatic  glycosuria,  973 
of  cancer  of  intestines,  868 
of  intestinal  ulcer,  823 
of  jaundice,  975 
of  abscess  of  liver,  1002 
of  acute  yellow  atrophy  of  liver,  1023 
of  amyloid  liver,  1040 
of  carcinoma  of  liver,  1033 
of  cirrhosis  of  liver,  990 
of  echinococcus  of  liver,  1101 
of  fatty  liver,  1046 
of  hypergemia  of  liver,  983 
of  macroglossia,  349 
of  morbid  dentition,  371 
of  oesophagitis,  409 
of  chronic  oesophagitis,  416 
of  carcinoma  of  oesophagus,  426 
of  dilatation  of  oesophagus,  430 
of  stricture  of  oesophagus,  419,  422 
of  ulceration  of  oesophagus,  418 
of  paralysis  of  oesophagus,  429 
of  perihepatitis,  989 
of  acute  pharyngitis,  390 
of  chronic  pharyngitis,  402 
of  tubercular  pharyngitis,  400 
of  phosphorus-poisoning,  effect  on  liver, 

1030 
of  purpura,  lS6,  187 
of  pseudo-membranous  enteritis,  763 
of  rheumatism,  acute,  19 
of  chronic  articular  rheumatism,  69 
of  muscular  rheumatism,  74 
of  rachitis,  137 
of  scrofula,  231,  232 
of  scurvy,  167 
of  cancer  of  stomach,  530 
of  cirrhosis  of  stomach,  61^ 
of  dilatation  of  stomach,  586 
of  acute  dilatation  of  stomach,  610 
of  hemorrhage  from  stomach,  580 
of  simple  ulcer  of  stomach,  480 
of  stomatitis,  321 
of  aphthous  stomatitis,  325 
of  catarrhal  stomatitis,  321 
of  mercurial  stomatitis,  344 
of  toxic  stomatitis,  344 
of  stomatitis  ulcerosa,  336 
of  stomatorrhagia,  370 
of  tabes  mesenterica,  1182 
of  thrombosis  and  embolism  of  portal 

vein,  1095 
of  thrush,  331 
of  tonsillitis,  379 
Deformities  in  chronic  gout,  121 
of  rachitis,  treatment,  165,  166 
of  joints  in   chronic  variety  of  general 

rhetimatoid  arthritis,  81,  82 
in  partial  form  of  rheumatoid  arthritis, 

85,86 
Deformity     in     gonorrhoea!     rheumatism, 

104 
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Degeneration  of  pancreas,  1128 
of  liver,  fattv,  1046 
fattv  and   amyloid,  of  gastric  walls,   in 

functional  dyspepsia,  451 
fatty  and  colloid,  of  gastric  walls,  in  dila- 
tation of  stomach,  600 
lardaceous,  of  intestine,  874 
of  vessels  in  lardaceous  disease  of  intes- 
tines, 876 
Deglutition,   difficult,    in    parenchymatous 
glossitis,  361 
in  tuberculous  pharyngitis,  401 
in  aphthous  stomatitis,  329 
in  mercurial  stomatitis,  345 
in  tonsillitis,  381 
impediment   to,  in   organic  stricture  of 

oesophagus,  423 
painful,  in  acute  oesophagitis,  413 
slow,  in  oesophageal  paralysis,  429 
Dejecta,  influence  of,  on  causation  of  dysen- 
tery, 791,  792 
Delirium  of  enteralgia,  662 
in  acute  intestinal  catarrh,  681 
in  acute  internal  strangulation  of  intes- 
tines, 843 
in  acute  peritonitis,  1142 
in  acute  rheumatism,  37,  38 
Delirium  ferox,  in  acute  yellow  atrophy  of 

liver,  1027 
Demulcent  drinks,  use  of,  in  acute  gastritis, 

469 
Dentition,  Morbid,  371 
Definition,  371 
Synonyms,  371 
Etiology  and  symptoms,  371 

Teetli,  order  of  normal  eruption  of,  372 
precipitate  eruption  of,  372 
tardy  eruption  of,  372 
rachitis  as  a  cause  of  tardy  eruption 
of,  372 
Mild  cases,  initial  symptoms,  373 
increase  of  saliva,  373 
general,  373 
Ulcerations,  aphthous,  373 
at  point  of  eruption,  373 
Stomatitis,  catarrhal,  373 
Pain,  373 

Heat  and  tumefaction  of  gum,  373 
Constitutional,  374 
Reflex  nervous  symptoms,  374 
Convulsions,  374 
characters  of,  374 
cause  of,  374 
Paralyses,  375 
Idiocy,  375 

Gastro-intestinal  disorders,  374 
causes,  374 
mechanical,  374 
Otitis  media,  375 
Conjunctivitis,  375 
Second  dentition,  375 
Teeth,  order  of  eruption,  375 

Symptoms,  375 
Nervous  system,  376 
Gastro-intestinal  tract,  375 
Wisdom  teeth,  eruption  of,  376 
Symptoms  of,  376 


Dentition,  Morbid — Diagnosis,  376 
Prognosis,  376 
Treatment,  376 
Preventive,  376 
Avoidance  of  cold,  376 
Diet,  377 

Complications,  377 
Aphthous  ulcerations,  377 
Local,  377 
Use  of  lancet,  377 
Method  of  incision,  378 
contraindications,  378 
Dentition,  influence  on  causation  of  macro- 
glossia,  350 
of  aphthous  stomatitis,  326 
of  catarrhal  stomatitis,  322 
of  tabes  mesenterica,  1186 
relation  to  entero-colitis,  733 
Deposit  of  thrush,  microscopic  appearance 
of,  333 
in  herpetic  or  membranous  form  of  phar- 
yngitis, nature  of,  392 
Deposits  in  tonsillitis,  nature  of,  384 
Depressing  emotions,  influence  of,  on  causa- 
tion of  scurvy,  169 
of  cancer  of  stomach,  536 
Depression,   mental,   in   chronic  intestinal 
catarrh,  706 
of  spirits  in  functional  dyspepsia,  451 
of  vital   powers  in  pseudo  -  membranous 
enteritis,  765,  766 
Dermalgia  distinguished    from  enteralgia, 

664 
Desquamation  of  tongue  in  parenchymatous 

glossitis,  361 
Deuteropathic  form  of  tonsillitis,  380 
Development  of  gastric  ulcer,  influence  of 
digestive  action   of   gastric   juice 
upon,  512 
Diabetes,  influence  on  causation  of  constipa- 
tion, 642 
Diabetes  mellitus,  195 
Definition,  195 
Etiology,  203 
Nervous  shock,  influence  on  causation, 

203  ^ 

Mental  anxietv,  influence  on  causation, 

203  * 

Malaria,  influence  on  causation,  203 
Injury,  influence  on  causation,  203 
Heredity,  influence  on  causation,  203 
Sexual  excess,  influence  on  causation, 

203 
Age,  influence  on  causation,  203 
Sex,  influence  on  causation,  203 
Race,  influence  on  causation,  204 
Geographical  distribution,  203 
Pathology  and  pathogenesis,  195 

Hypersemia  of  liver,  relation  of,  to,  195 

causes  of,  195-199 
Diabetic  area  of  medulla  oblongata,  re- 
sult of  puncture,  195 
Glvcosuria,  artificial   methods  of  pro- 
duction, 195t199 
Glycogenic  influence,  pathology  of,  196 
Sympathetic  nerve,  relation  of,  to  pro- 
duction of  glycosuria.  196 
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Dla-BETES  mellitiis — Pathology  and  path- 
ogenesis: Glycosuria,  artificial,  ir- 
ritative nature  of,  198 
Vaso-motor  nerves,  influence  on  pro- 
duction of  glycosuria,  196-199 
Glycosuria,  production  of,  from  medici- 
nal substances,  198 
Pavy's  chemical  theory  of  production 
of  glycosuria,  199 
Morbid  anatomy,  199 

Nervous  system,  lesions  of,  200 
Dickinson's  alterations  of  nervous  cen- 
tres, 200 
blood-vessels,  lesions  of,  200 
Pancreas,  lesions  of,  200 

nature  of  lesions,  200 

disease  of,  relation  to  causation,  201 
Liver,  enlargement  of,  201 

lesions  of,  201 
Kidneys,  lesions  of,  202 
Testes,  atrophy  of,  202 
Lungs,  lesions  of,  202 
Phthisis,  complicating  nature  of,  202 
Symptoms,  204 
Initial,  204 
Thirst,  204 
Dryness  of  skin,  204 
Loss  of  weight,  204 
Pruritus  of  genitalia,  204 
Muscular  weakness,  204 
Sexual  appetite,  loss  of,  204 
Appetite,  204 
Dyspepsia,  204 
Vision,  disorders  of,  204 
Hearing,  disorders  of,  205 
Temperature,  204 
Carbuncles  and  boils,  205 
Ulcerated  surfaces,  205 
Eczema  of  genitalia,  205 
Urethritis,  205 
Coma,  204,  205 

causes  of,  205,  206 

mode  of  onset,  205 
Acetonaemia,  205,  206 
Nervous  svmptoms,  205,  206 
Cramps,  206 
Facial  paralysis,  206 
Neuralgia,  206 
Blood,  alterations  of,  206 

presence  of  fat  in,  206,  207 

source  of  fat  in,  207 

corpuscles,  diminution  of,  207 
Urine,  changes  in,  207 

amount  of  sugar  in,  207 

effect  of  diet  and  exercise  on  amount 
of  sugar  in,  207,  208 

presence  of  inosite  in,  208 

specific  gravity  of,  208 

color  of,  208 

odor  of,  208 

acetone  and  alcohol,  presence  of,  209 
Albuminuria,  208 
Duration,  210 
Complications,  210 
Phthisis,  210 
Duodenal  catarrh,  210 
Boils  and  abscesses,  205,  210 


Diabetes  mellitus — Complications:  Jaun- 
dice, 210 
Pancreatic  disease,  210 
Diagnosis,  210 

Tests  for  sugar,  211 
Fehling^s  test,  211 
quantitative,  212 
Fermentation  test,  212 

quantitative,  213 
Picric  acid  and  potash  test,  213 

quantitative,  214 
Indigo-carmine  test,  216 
quantitative,  216 
precautions,  217 
Test  for  inosite,  217 
Prognosis,  217 

Influence  of  pancreatic  disease  upon,  218 
of  age  upon,  218 
of  phthisis  upon,  218 
Treatment,  218 
Dietetic,  218 
By  skim-milk,  218 

mode  of  administering,  219 
Peptonized  milk,  219,  220 
Saccharine  foods  admissible  in,  220 
Foods  and  drinks  admissible  in,  220, 

221 
Bill  of  fare  for  diabetics,  221 
Alcoholic   beverages    admissible,   222, 

225 
Gluten  bread,  use  of,  222 
Bran  bread,  use  of,  223 
Almond  food,  use  of,  223,  224 
Substitutes  for  sugar  in  food,  224 
Use  of  bicarbonate  of  sodium  and  potaa- 
sium  in  place  of  sugar,  224 
Hygienic,  225 

Use  of  mineral  waters,  225,  226 
Ventilation,  225 
Use  of  baths,  225 
Medicinal,  226 
Use  of  codeia,  226 
of  opium,  226,  227 
of  ergot,  227 

of  bromide  of  potassium,  227 
of  bromide  of  arsenic,  227 
of  arsenic,  227 
of  strychnia,  227 
of  phosphates,  227 
of  iodide  of  potassium,  228 
of  tincture  of  iodine,  228 
of  nitrate  of  uranium,  230 
of  lactic  acid,  228 
of  cod-liver  oil,  228 
of  soap,  228 
of  idoform,  229 
of  salicylate  of  sodium  and  salicylic 

acid,  229.  230 
of  alkalies,  229 
Transfusion  of  blood,  229 
Of  neuralgia,  229 
Diabetes  mellitus,  influence  on  causation  of 
pruritus  ani,  909 
simple  gastric  ulcer,  488 
relation  to  disease  of  pancreas,  1117 
Diabetic  area  of  medulla  oblongata,  effects 
of  puncture,  195 
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Diagnosis  of  ascites,  1177 
of  biliary  calculi,  1078 
of  catarrh  of  bile-ducts,  1055 
of  occlusion  of  biliary  passages,  1092 
of  cancrum  oris,  342 
in  cholera  infantum,  745 
of  cholera  morbus,  723 
of  constipation,  648 
of  diabetes  mellitus,  210 
of  dysentery,  806 
of  functional  dyspepsia,  452 
of  enteralgia,  663 
of  entero-colitis,  740 
of  fistula  in  ano,  898 
of  gastralgia,  461 
of  acute  gastritis,  468 
of  chronic  gastritis,  475 
of  simple  gastric  ulcer,  514 
of  superficial  glossitis,  357 
of  chronic  superficial  glossitis,  367 
of  parenchymatous  glossitis,  363  _ 
of  chronic  parenchymatous  glossitis,  368 
of  glossitis  parasitica,  359 
of  gout,  124 

of  hemorrhage  from  bowels,  833 
of  hepatic  colic,  1078 
of  hepatic  glycosuria,  974 
of  ileo-colitis,  685 
of  acute  intestinal  catarrh,  684 
of  chronic  intestinal  catarrh,  710 
of  ulcerations  in  acute  intestinal  catarrh, 

685 
of  intestinal  cancer,  873 
of  indigestion,  630 
of  obstruction,  858 

by  fecal  accumulations,  860 

by  internal  hernia,  860 

by  gall-stones,  860 
of  seat  of  intestinal  obstruction,  861 
of  intestinal  ulcer,  828 
of  lardaceous  degeneration  of  intestines, 

876  _  •  ^ 

of  torsion  of  intestines,  860 
of  jaundice,  981 
of  lithsemia,  970 
of  abscess  of  liver,  1018 
of  acute  yellow  atrophy  of  liver,  1029 
of  amyloid  liver,  1045 
of  carcinoma  of  liver,  1039 
of  cirrhosis  of  liver,  999 
of  fatty  liver,  1049 
of  hydatids  of  liver,  1104 
of  hyperemia  of  liver,  988 
of  liver-flukes,  1110 
of  lumbago,  77 
of  macroglossia,  353 
of  morbid  dentition,  376 
of  acute  oesophagitis,  414 
of  chronic  oesophagitis,  417 
of  dilatation  of  oesophagus,  433 
of  paralysis  of  oesophagus,  429 
of  organic  stricture  of  oesophagus,  424 
of  spasmodic  stricture  of  oesophagus,  420 
of  ulceration  of  oesophagus,  418 
of  acute  pancreatitis,  1119 
of  carcinoma  of  pancreas,  1126 
of  obstruction  of  pancreatic  ducts,  1131 


Diagnosis  of  perihepatitis,  989 

of  acute  peritonitis,  1143 

of  tubercular  peritonitis,  1167 

of  acute  pharyngitis,  396 

of  chronic  pharyngitis,  404 

of  syphilitic  pharyngitis,  408 

of  tuberculous  pharyngitis,  401 

of  phosphorus-poisoning,  1032 

of  pleurodynia,  77 

of  pseudo-membranous  enteritis,  773 

of  purpura.  190 

of  suppurative  pylephlebitis,  1101 

of  hypertrophic  stenosis  of  pylorus,  615 

of  acute  rheumatism,  47 

of  chronic  articular  rheumatism,  73 

of  gonorrhoeal  rheumatism,  107 

of  muscular  rheumatism,  76 

of  rheumatoid  arthritis,  92 

of  scrofula,  248 

of  scurvy,  182 

of  cancer  of  stomach,  569 

of  cirrhosis  of  stomach,  613 

of  dilatation  of  stomach,  600 

of  hemorrhage  from  stomach,  584 

of  simple  ulcer  of  stomach,  514 

of  aphthous  stomatitis,  329 

of  catarrhal  stomatitis,  325 

of  mercurial  stomatitis,  347 

of  stomatitis  ulcerosa,  337 

of  stomatorrhagia,  371 

of  hereditary  syphilis,  309 

of  bone  disease   of  hereditary  syphilis, 
289,  290 

of  erythema  of  hereditary  syphilis,  278 

of  interstitial  keratitis  in  hereditary  syph- 
ilis, 299 

of  nervous  disease  in  hereditarv  syphilis, 
304        ^ 

of  pemphigus  in  hereditary  syphilis,  276 

of  pustular  syphilides  in  hereditary  syph- 
ills,  279 

of  roseola  in  hereditary  syphilis,  278 

of  tabes  mesenterica,  1191 

of  thrombosis   and   embolism   of  portal 
vein,  1096 

of  thrush,  334 

of  tonsillitis,  386 

of  tongue-tie,  349 

of  tubercular  ulceration  of  tongue,  369 

of  torticollis,  78 

of  trichinosis,  961 

of  typhlitis  and  perityphlitis,  820 
Diaphoretics,  use  of,  in  ascites,  1179 

in  muscular  rheumatism,  77 
Diaphragmatic  hernia,  843 
Diarrhoea,  in  acute  gastritis,  467 

in  chronic  gastritis,  475 

in  gout,  118 

in  acute  intestinal  catarrh,  679,  681 

in  chronic  intestinal  catarrh,  706 

in  intestinal  indigestion,  627 

in  lardaceous  degeneration  of  intestines, 
,  ^    _      874 

in  intussusception,  848 

in  amyloid  liver,  1014 

in  diseases  of  pancreas,  1115 

in  acute  secondary  pancreatitis,  1121 
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Diarrhoea,  in  carcinoma  of  pancreas,  1126 

in  tabes  mesenterica,  1190 

in  cancer  of  stomach,  550 

in  dilatation  of  stomach,  594 

in  aphthous  stomatitis,  329 

in  catarrhal  stomatitis,  323 

in  trichinosis,  960 

influence  on  causation  of  prolapse  of  rec- 
tum, 881 

and  dysentery  complicating  acute  rheu- 
matism, 42 
Diarrhceal   diseases  of  children,  mortality 

in,  726,  727 
Diet  in  biliousness,  967 

in  catarrh  of  bile-ducts,  1056 

in  biliary  concretions  and  hepatic  colic, 
1079 

in  cholera  morbus,  725 

in  constipation,  652,  654 

in  constipation  of  children,  656 

in  diabetes  mellitus,  218-224 

in  functional  dyspepsia,  452 

in  dysentery,  809,  812 

in  enteralgia,  666 

in  pseudo-membranous  enteritis,  776 

in  acute  gastritis,  468 

in  clironic  gastritis,  476 

in  chronic  superficial  glossitis,  367 

in  parenchymatous  glossitis,  365 

in  gout,  127,  133 

in  hemorrhage  from  bowels,  834 

in  hepatic  glycosuria,  975 

in  intestinal  cancer,  874 

in  acute  intestinal  catarrh,  687,  688,  690, 
692 

in  chronic  intestinal  catarrh,  714,  716 

in  intestinal  indigestion,  633,  634 

in  intestinal  ulcer,  829 

in  lardaceous  degeneration  of  intestines, 
876 

in  jaundice,  983 

in  abscess  of  liver,  1021 

in  amyloid  liver,  1046 

in  cirrhosis  of  liver,  1000 

in  fatty  liver,  1050 

in  hyperaemia  of  liver,  988 

in  lithajmia,  971 

in  morbid  dentition,  376 

in  acute  oesophagitis,  416 

in  chronic  oesophagitis,  417 

in  dilatation  of  oesophagus,  434 

in  oesophageal  paralysis,  430 

in  acute  j  lancreatitis,  1120 

in  carcinoma  of  pancreas,  1127 

ni  acute  peritonitis,  1151 

in  tubercular  peritonitis,  1168 

in  acute  pharyngitis,  398,  399 

in  phosphorus-poisoning,  1033 

in  purpura,  193 

in  rachitis,  159 

in  acute  rheumatism,  69 

in  chronic  articular  rheumatism,  74 

in  gonorrhoeal  rheumatism,  107 

in  rheumatoid  arthritis,  102 

in  scrofula,  249 

in  scurvy,  183 

in  cancer  of  stomach,  576 


Diet  in  dilatation  of  stomach,  603,  608 
in  simple  ulcer  of  stomach,  519-522 
in  aphthous  stomatitis,  330 
in  catarrhal  stomatitis,  325 
in  syphilitic  children,  315 
in  thrush,  335 
in  tonsillitis,  388 
in  trichinosis,  962 
Digestion,  disturbances   of,  in  Anchylosto- 
mum  duodenale,  956 
in  Ascaris  lumbricoides,  953 
in  ascites,  1177 
in  constipation,  853 
in  pseudo-membranous  enteritis,  765 
from  presence  of  gall-stones,  1070 
in  gout,  118 

in  hepatic  glycosuria,  974 
in  intestinal  hepatitis,  993 
in  intestinal  ulcer,  826 
in  lithaemia,  969 
in  abscess  of  liver,  1013 
in  echinococci  of  liver,  1104 
in  fatty  liver,  1048 
in  carcinoma  of  pancreas,  1125 
in  tubercular  peritonitis,  1106 
in  suppurative  pylephlebitis,  1100 
in  non-malignant  stricture  of  rectum, 

886 
in  acute  rheumatism,  27 
in  gonorrheal  rheumatism,  1 04 
in  muscular  rheumatism,  76 
in  scurvy,  173 
in  tabes  mesenterica,  1189 
in  tape-worm,  940 
in  trichinosis,  960 
in  typhlitis  and  perityphlitis,  819 
Digitalis,  use  of,  in  ascites,  1179 

stupes,  use  of,  in  cirrhosis  of  liver,  1001 
Dilatation  of  bowel  in  dysentery,  812 
of  oesophagus,  430 

in  organic  stricture,  424 
forcible,  in  organic  stricture  of  oesopha- 
gus, 426 
of  stomach,  586 
acute,  of  stomach,  610 
of  stomach  in  chronic  gastritis,  472 

in  gastric  cancer,  566 
in  simple  ulcer  of  stomach,  503 
in  anal  fissure  and  rectal  ulceration,  912 
of  rectal  pouches,  885 
in  non-malignant  rectal  stricture,  917 
and  incision  of  rectum  for  sphincterismus, 
916 
Dilators,  use  of,  in  cancer  of  oesophagus,  428 
Diluents,  use  of,  in  chronic  gastritis,  477 
Diphtheria  distinguished  from  acute  phai- 
yngitis,  396 
influence  of,  on  causation  of  acute  peri- 
tonitis, 438 
distinguished  from  tonsillitis,  387 
Discharges,  characters  of,  in  dysentery,  796, 
803 
of  fistula  in  ano,  898 
mucous,  in  non-malignant  stricture  of  rec- 
tum, 886 
and  purulent,  in  ulceration  of  rectum 
and  anus,  894 
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Disinfe^Jtants,  use  of,  in  cancrum  oris,  343 
Disinfection  in  acute  intestinal  catarrh,  688 

of  discharges  of  dysentery,  808 
Dislocation  of  intestine  as  a  cause  of  ob- 
struction, 851 
Displacements  of  stomach,  617 
Dissemination  of  echinococcus,  944 
Distomum  conjunctum,  947 
crassum,  948 
hepaticum,  946,  1109 
lieterophyes,  948 
lanceolatiim,  947,  1109 
ophthalmobium,  948 
ringeri,  948 
sinense,  947 
Diuresis,  influence  on  causation  of  constipa- 
tion, 642 
Diuretics,  use  of,  in  ascites,  1178 
Diverticula  of  stomach,  617 
Dogs,  infection  of  Taenia  echinococcus,  lia- 
bility to,  from  association  with,  945 
Douche,  cold,  use  of,  in  constipation,  653 
Drinking-water,   dissemination   of  Ascaris 
lumbricoides  by,  952 
necessity  of  pure,  in  prevention  of  dys- 
entery, 808 
Dropsy,  general,  in  amyloid  liver,  1044 
in  chronic  intestinal  catarrh,  709 
of  gall-bladder  from  biliary  calculi,  1077 
Drowsiness  in  entero-colitis,  735,  736 
Dry  colic,  662 

Dryness,  influence  on  causation  of  dysen- 
tery, 788 
Ductus  communis  choledochus,  stenosis  of, 
1082 
seat  of  occlusion  of,  1083,  1084 
pancreaticus,  obstruction,  1129 
Duodenal    catarrh    complicating    diabetes 
mellitus,  210 
form  of  gastric  ulcer,  etiology,  825 
of  intestinal  cancer,  symptoms,  870 
of  chronic  intestinal  catarrh,  diagnosis, 
711 
ulcers,  in  chronic  intestinal  catarrh,  703, 
713 
Duodenitis,  667,  682 

acute,  relation  to  integumental  burns,  682 
Duodenum,  congenital  stricture  of,  836 
lesions  of,  in  entero-colitis,  737 

in  acute  intestinal  catarrh,  674 
perforation  of,  by  gall-stones,  1068-1074 
Durande's  solvent  for  biliary  calculi,  1080 
Duration  of  catarrh  of  bile-ducts,  1055 
of  biliousness,  967 

of  occlusion  of  biliary  passages,  1092 
of  cholera  infantum,  723 
of  cholera  morbus,  746 
of  diabetes  mellitus,  210 
of  enteralgia,  660 

of  pseudo-membranous  enteritis,  774 
of  parenchymatous  glossitis,  362 
of  acute  gout,  119 

of  paroxysms  of  hepatic  colic,  1071 
of  hepatic  glycosuria,  974 
of  cancer  of  intestines,  871-873 
of  acute  intestinal  catarrli,  682 
of  intestinal  indigestion,  630 


Duration  of  intestinal  obstruction,  862 
of  intestinal  ulcer,  827 
of  acute  internal  strangulation  of  intes- 
tines, 843 
of  intussusception,  849 
of  jaundice,  981 
of  abscess  of  liver,  1017 
of  acute  yellow  atrophy  of  liver,  1029 
of  amyloid  liver,  1044 
of  carcinoma  of  liver,  1039 
of  cirrhosis  of  liver,  999 
of  fatty  liver,  1049 
of  hydatids  of  liver,  1105 
of  hyperemia  of  liver,  987 
of  lithaemia,  970 
of  acute  oesophagitis,  414 
of  spasmodic  stricture  of  oesophagus,  420, 

421 
of  carcinoma  of  pancreas,  1126 
of  obstruction  of  pancreatic  ducts,  1131 
of  chronic  interstitial  pancreatitis,  1122 
of  perihepatitis,  989 
of  acute  peritonitis,  1143 
of  acute  pharyngitis,  395,  396 
of  syphilitic  pharyngitis,  407 
of  phosphorus-poisoning,  1032 
of  suppurative  pylephlebitis,  1101 
of  acute  rheumatism,  44 
of  chronic  articular  rheumatism,  72 
of  gonorrhoeal  rheumatism,  106 
of  muscular  rheumatism,  76 
of  acute  variety  of  general  rheumatoid 

arthritis,  80 
of  chronic  variety  of  general  rheumatoid 

arthritis,  82 
of  aphthous  stomatitis,  329 
of  catarrhal  stomatitis,  323 
of  mercurial  stomatitis,  346 
of  stomatitis  ulcerosa,  337 
of  cancer  of  stomach,  559 
of  simple  ulcer  of  stomach,  501 
of  transmission  power  of  syphilis,  257- 

260 
of  tabes  mesenterica,  1193 
of  thrush,  334 
of  trichinosis,  960 
of  typhlitis  and  paratyphlitis,  820 
Dyscrasia,  gouty,  symptoms  of,  120 
Dysenteric  ulceration,  influence  on  causation 

of  abscess  of  liver,  1004 
Dysentery,  777 
Definition,  777 
Etymology,  777 
History,  777 

Ancient,  777-780 

Modern,  780-784 
General  remarks,  784 

Nature,  784 

Primary  nature,  784 

Secondary  nature,  784 

Periodicity  of  recurrence,  784,  786 

Tendency  to  circumscription,  785 

A  disease  of  armies,  785,  786 
Etiology,  786 

Climate,  influence  on  causation,  786 

Hot    seasons,  influence    on   causati(m, 
787 
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I^YSENTERY — Etiology :  Moisture,  influence 
on  causation,  788 
Dryness,  influence  on  causation,  788 
Decav  of  animal  and  vegetable  matter, 

787,  789 
Atmospheric  changes,  789 
Taking    cold,   influence  on   causation, 

789,  790 
Nervous  influence,  790 
Food,  irritating  and  improper,  791 
Water,  impure,  791 
Dejecta,  influence  on  causation,  791 

mechanical   irritation  of  colon   by, 
791 

propagation  of  the  disease  by,  792 
Specific  nature,  792 
Micro-organism,  influence  on  causation, 

792 
Contagiousness,  793,  794 
Poison,  duration  of  activity  of,  794,  795 
Pathology,  796 
Local  nature,  796 
Discharges,  characters  of,  796,  803 
Morbid  anatomy,  797 

Mucous  membrane,  an  inflammation  of, 

797 
Lesions  of  catarrhal  form,  797 
Mucous  membrane,  state  of,  798 
Cells,  desquamation  of,  798 
Follicles,  intestinal,  alterations  in,  798 
Protuberances  of  mucosa,  798,  799 
Tenesmus,  cause  of,  799 
Of  pseudo-membranous  form,  799 
False  membranes,  formation,  799 
Ulcere,  character  and  seat  of,  799 
Perforation,  799 

date  of  occurrence,  800 
Perityphlitis,  lesions  of,  800 
Of  chronic  form,  800 
Ulceration,  seat  and  character,  800 
Cicatrization  in,  800 
Mesenteric  glands,  lesions  of,  801 
Kidneys,  lesions  of,  801 
Joints,  lesions  of,  801 
Liver,  lesions  of,  801 

abscess  of,  801 
Symptoms,  802 
Onset,  796,  802 

Pains  of,  796,  802 

seat  and  character,  802 
physiognomy  during,  802 
Tenesmus,  796,  802 
Heat  of  rectum,  796,  802 
Vomiting,  803,  804 
Strangury,  803 
Prolapsus  ani,  797,  803 
Stools.  796,  803 

character,  796,  803 

bloody,  796,  803 

boiled-sago  matter  in,  803 
Fever,  796 
Skin,  state,  796,  804 
Abdomen,  state,  796,  804 
Typhoid  state,  occurrence  of,  797,  804 
Tongue,  state,  804 
Pulse,  804 
Physiognomy,  796 


Dysentery — Symptoms :  Appetite  impair^ 
ed,  796,  804 

Brain,  condition,  804 

Pyaemia,  occurrence  of,  797,  804 

Gangrene  of  intestine,  804 
Complications  and  sequelae,  805 

Eheumatism,  805 

Paralysis,  805 
seat,  805,  806 

Hepatic  abscess,  806 

Kidney  disease,  806 

Parotitis,  806 

Hyperaesthesia    of    intestinal    mucou» 
membrane,  806 
Diagnosis,  806 

From  intestinal  catarrh,  807 
Typhoid  fever,  807 
Cholera  morbus,  807 
Cancer  of  rectum,  807 
Intussusception,  807 
Prognosis,  807 
Mortality,  807 
Propliylaxis,  808 

Prevention  of  over-crowding,  808 

Cleanliness,  808 

Ventilation,  808 

Drinking-water,  necessity  of  good,  808 

Disinfection  of  discharges,  808 

Food,  improper,  avoidance  of,  808 

Cold,  avoidance  of,  808 
Treatment,  809 

Rest,  809 

Diet,  809,  8]  2 

Local,  809 

Of  ulcere,  812 

Of  paralysis,  813 

Of  abscess  of  liver,  813 

Of  rheumatism,  813 

Change  of  air,  813 

Laxatives,  use  of,  809 

Enemata,  use  of,  809 

Irrigation  of  bowel,  809 
method,  809,  810 
by  ice-water,  810 

Nitrate  of  silver,  use  of,  809,  812 

Salicylic  acid,  use  of,  809 

Corrosive  sublimate,  use  of,  809 

Ipecacuanha,  use  of,  810 
mode  of  administering,  811 

Opium,  use  of,  811 

Alum,  use  of,  810 

Stimulants,  use  of,  812 

Ergotin,  use  of,  812 

Carbolic  acid,  use  of,  810 

Dilatation  of  bowel,  812 

Electricity,  use  of,  813 
Dysentery  as  a  cause  of  intestinal  ulcer,  824 

of  hemorrhage  from  bowels,  831 
Dyspepsia,  Functional,  436 
Definition,  436 
Synonyms,  436 
Etiology,  438 

Predisposing  causes,  438 

Depressed  vitality,  438 

Heredity,  438 

Age,  438,  439 

Aneemia,  439 
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Dyspepsia,  Functional — Etiology:  Feb- 
rile states,  440 

Exhaustion  of  nerves  of  organic  life,  440 

Mental  state,  influence  on  digestion,  437 

Nervous  system,  influence  on  digestion, 
437 

Gastric  juice,  action  of,  437 

Privation  and  want,  441 

Deficient  gastric  secretion,  441    ' 

Gastric  juice,  analysis  of,  442 

Exciting  causes,  442 

Errors  of  diet,  442 

Excess  of  nitrogenous  food,  443 

Unwholesome  food,  443 

Over-eating,  444 

Restricted  regimen,  444 

Defective  cookery,  445 

Hasty  eating,  445 

Imperfect  mastication,  445 

Irregularity  in  meals,  446 

Spirit-drinking,  446 

Hepatic  disturbance,  447 

Pancreatic  disease,  447 

Constipation,  447 

Nervous  sympathy,  448 

Pregnancy,  448 

Menstruation,  448 

Uterine  disease,  448 

Cardiac  disease,  448 

Pulmonary  disease,  448 
Symptoms,  448 

Fulness  after  meals,  448 

Pain,  seat  and  character,  448 

Flatulence,  449 

Nature  of  eructations,  449 

Regurgitation,  449 

Nature  of  liquids  regurgitated,  449 

Cardialgia,  449 

Nausea  and  vomiting,  449 

Vomiting,  time  of,  450 

Vomit,  character  of,  450 

Tongue,  condition  of,  450 

Constipation,  450 

Urine,  condition  of,  451 

Gastric  vertigo,  451 

Skin  diseases,  451 

Disturbed  innervation,  451 

Languor  and  drowsiness,  451 

Palpitation  and  cough,  451 

Hypochondriasis,  451 

Depression  of  spirits,  451 

Sleeplessness,  451 
Pathology,  451 

Atrophy  of  mucous  membrane  of  stom- 
ach, 451 

Fatty   and    amyloid    degeneration   of 
stomachal  walls,  451 
Diagnosis,  452 

From  subacute  or  chronic  gastritis,  452 

From  gastric  ulcer,  452 

From  gastric  carcinoma,  452 
Treatment,  452 

Removal  of  cause,  452 

Improvement  of  general  health,  452 

Diet,  452 
kinds  of,  453 

Use  of  peptonized  food,  453 


Dyspepsia^     Functional  —  Treatment: 
Exercise,  454 
Fresh  air,  454 

Mental  and  moral  means,  454 
Travel,  455 
Pain,  gastric,  459 
Anaemia,  457 
Hepatic  form,  457 
Constipation,  458 
Nausea  and  vomiting,  458 
Use  of  bitters,  455 
of  nerve-tonics,  455 
of  nux  vomica  and  strychnia,  455 
of  mineral  acids,  456 
of  ipecacuanha,  456 
of  pepsin,  456 
of  bismuth,  457 
of  iron,  457 

form  of,  457 
of  silver  salts,  457 
of  arsenic,  457 

of  mercury  in  hepatic  forms,  457 
of  aperient  mineral  waters,  458 
of  belladonna  in  constipation.  458 
of  nux  vomica  in  constipation,  458 
of  aloes  in  constipation,  458 
of  tincture  of  colocynth,  458 
of  hydrocyanic  acid,  458,  459 
of  creasote,  458 
of  carbolic  acid,  459 
of  ice,  458 
of  lime-water,  458 
of  sulphurous  acid,  459 
of  alkalies,  458 
of  alcohol,  459 
of  hydrotherapy,  457 
of  electricity,  457 
Dyspepsia  in  diabetes  mellitus,  204 

in  gout,  118 
Dysphagia,  in  acute  oesophagitis,  413 
in  cancer  of  oesophagus,  427 
in  dilatation  of  oesophagus,  431 
in  organic  stricture  of  oesophagus,  423 
in  oesophageal  paralysis,  429 
in  acute  pharyngitis,  394 
in  cancer  of  stomach,  546 
Dysphonia,  in  cancer  of  oesophagus,  427 
in  organic  stricture  of  oesophagus,  423 
Dyspnoea  in  enteralgia,  661 
in  acute  gastritis,  467 
in  chronic  gastritis,  475 
in  dilatation  of  stomach,  595 
Dyspnoeic  coma,  in  gastric  cancer,  555 
Dysuria,  complicating  gout,  124 
in  paratyphlitis,  819 
in  peri-rectal  and  anal  abscesses,  896 

E. 

Early  life,  influence  on  causation  of  rachi- 
tis, 141,  142 
cause  of  tendency  to  scrofula  in,  242 
Ear  disorders  in  hereditary  syphilis,  282 
Eating,   hasty,   influence   on   causation   of 

functional  dyspepsia,  445 
Echinococci,  seat  of  deposit  in  liver,  1102 
mode  of  growth  in  liver,  1102,  1103 
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Echinococcus  of  liver,  1101 
]pchinorh\Tichus  gigas,  949 
Ecraseur,  use  of,  in  hemorrhoids,  925 
Eczema  of  anus,  892 

of  genitalia  in  diabetes  mellitus,  205 
complicating  gout,  121 
Eczemas,  tendency  to,  in  scrofula,  245 

influence  on  causation  of  scrofula,  237 
Eflfusions,  pericardial,  in  acute  rheumatism, 

treatment,  64 
Elaterinm,  use  of,  in  ascites,  1179 
Electricity,  use  of,  in  catarrh  of  bile-ducts, 
1057 
in  constipation,  653 
in  dysentery,  813 
in  functional  dyspepsia,  457 
in  impaction  of  feces,  919 
in  gastralgia,  463 
in  jaundice,  9S3 
in  lithaemia,  973 
in  intestinal  obstruction,  864 
in  dilatation  of  oesophagus,  435 
in  oesophageal  paralysis,  430 
in  spasmodic  stricture  of  oesophagus,  422 
in  dilatation  of  stomach,  608 
in  rheumatoid  arthritis,  101 
Electrolysis  in  hydatids  of  liver,  1108 
Elephantiasis  in  Filaria  sanguinis,  964 
Emaciation  in  cholera  infantum,  742 
in  chronic  gastritis,  475 
in  acute  intestinal  catarrh,  682 
progressive,  in  chronic  intestinal  catarrh, 

709 
in  amyloid  liver,  1044 
in  carcinoma  of  liver,  1038 
in  cirrhosis  of  liver,  999 
in  cancer  of  oesophagus,  427 
in  pancreatic  diseases,  1114 
in  carcinoma  of  pancreas,  1124 
in  chronic  intestinal  pancreatitis,  1122 
in  obstruction  of  pancreatic  ducts,  1131 
in  tubercular  peritonitis,  1166 
in  cancer  of  stomach,  551 
Emboli,  influence  of,  on  causation  of  phleg- 
monous form  of  acute  oesophagitis, 
411 
of  suppurative  pylephlebitis,  1097 
Embolism  as  a  cause  of  hemorrhage  from 
bowels,  831 
of  duodenal  ulcers  in  chronic  intestinal 
catarrh,  703 
complicating  cancer  of  stomach,  560 
in  simple  ulcer  of  stomach,  510 
of  portal  vein,  1095 
of  cerebral  arteries  in  acute  rheumatism, 

39 
of  lungs  and  spleen,  in  scurvy,  181 
influence  on  causation  of  abscess  of  liver, 
1004 
Embryo  of  Trichina  spiralis,  migration  of, 

959 
Emetics,  use  of,  in  jaundice,  982 
in  cholera  morbus,  724 
in  hepatic  colic,  1082 
in  phosphorus-poisoning,  1033 
Emotions,  influence  of,  on   production  of 
jaundice,  976 


Emphysema,  diagnosis  of,  from  abscess  of 
liver,  1020 
from    perforation,    in    simple    gastric 
ulcer,  509 
Encephaloid  carcinoma  of  rectum  and  anus, 

904 
Endarteritis  in  chronic  articular  rheuma- 
tism, 72 
Endocarditis  in  acute  rheamatism,  28,  33, 
34 
complicating     gonorrhoeal     rheumatism, 
106     ^ 
Endo-  and  pericarditis  complicating  rheu- 
matic arthritis,  83 
Enemata,  anodyne,  use  of,  in  irritable  rec- 
tum, 919 
in  impaction  of  feces,  918 
in  pseudo-membranous  enteritis,  774 
in  carcinoma  of  pancreas,  1128 
in  rectal  alimentation,  amount  of,  928 

substances  employed,  929 
medicated,  use  of,  in   chronic   intestinal 

catarrh,  714,  717,  718 
nutrient,  in  abscess  of  liver,  1021 
in  cancer  of  oesophagus,  428 
of  tobacco,  use  of,  in  enteralgia,  666 
use  of,  in  catarrh  of  bile-ducts,  1057 
in  constipation,  655 
in  dysentery,  809 
in  enteralgia,  666 
in  entero-colitis,  760 
in  hemorrhoids,  923 
in  acute  intestinal  catarrh,  697 
in  intestinal  ulcer,  823 
in  pruritus  ani,  917 
in  seat-worms,  951 
Enteralgia  (Intestinal  Colic),  658 
Synonyms,  658 
History,  658 
Nature,  658,  659 
Definition,  658,  659 
Etiology,  659 
Heredity,  659 
Sex,  659 

Cachexiae  of  chronic  disease,  659 
Morbid  blood-conditions,  659 
Syphilis,  660 
Malaria,  660 
Lead,  copper,  and   arsenic  poisoning^ 

660 
Venereal  excess,  660 
Abuse  of  tobacco  and  alcohol,  660 
Idiosyncrasy,  660 

Reflex  and  sympathetic  causes,  660 
Ovarian  and  uterine  irritation,  660 
Disease  of  abdominal  viscera,  660 
Organic  disease  of  brain   and   spinal 

cord,  660 
Cold,  660 
Indigestion,  660 
Food,  660 
Constipation,  660 
Foreign  bodies,  660 
Cathartics,  660 
Symptoms,  660 
Pain,  660,  661 
character  and  seat  of,  660,  661 
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Entebalgia  (Intestinal  Colic) — Symp- 
toms :  Pain,  duration  of  paroxysms 
of,  660 
Pain,  effect  of  pressure  on,  661 
Eructations  and  borborygmi,  661 
Nausea  and  vomiting,  661 
Tongue,  condition  of,  661 
Physiognomy,  661 
Pulse,  661 
Dyspnoea,  661 
Muscular  cramps,  661 
Bowels,  state  of,  661 
Abdomen,  state  of,  661 
Micturition,  painful,  661 
Collapse,  662 
Nervous,  662 
Delirium,  662 
Convulsions,  662 
Vertigo,  662 
Duration,  660 
Varieties,  662 

Alcoholic  form,  662 
From  opium-eating,  662 
Neurotic  form,  662,  663 
symptoms,  663 
pain,  663 
duration,  663 
paralysis,  663 
Diagnosis,  663 

A  true  neuralgia,  663 

From  lumbo-abdominal  neuralgia,  663 

dermalgia,  664 

gastralgia,  664 

rheumatic  pains,  664 

ileus,  664 

hepatic  colic,  664 

renal  colic,  664 

syphilitic  colic,  664 

intestinal  catarrh,  664 
Prognosis,  664 
Termination,  664 
in  death,  664 
in  recovery,  664 
Treatment,  664 
Kemoval  of  cause,  664,  665 
Of  nervous  form,  665 
Flatulent  form,  665 
Hysterical  form,  664 
Preventive,  665,  666 
Constitutional,  665 
Local,  665 
Use  of  bromides,  665 

of  iodide  of  potassium,  665 

of  iron,  665 

of  alum,  665 

of  arsenic,  665 

of  nitrate  of  silver,  065 

of  belladonna,  665 

of  valerianate  of  zinc,  665 

of  antispasmodics,  665 

of  opium,  665 

of  heat,  665 

of  cold,  665 

of  sinapisms,  665 

of  spinal  applications,  664,  665 

of  cathartics,  665 

of  chloroform,  665 


Enteralgia  (Intestinal  Colic) — Treat- 
ment :  Use  of  puncturing  of  colon, 
665 
of  alkalies,  666 
of  creasote,  666 
of  enemata,  666 
of  tobacco,  666 

of  phosphate  of  sodium  as  preventive, 
666 
Diet,  666 
milk,  666 
Enteritis,   catarjhal,    complicating    gastric 

cancer,  560 
Enteritis,  Pseudo-membbanous,  763 
Synonyms,  763 
Definition,  763 
History,  763 
Etiology,  764 

Age,  influence  on  causation,  764 
Sex,  influence  on  causation,  764 
Temperament,  influence  on  causation, 

764 
Determinative  causes,  765 
Perversion  of  nutrition   and   innerva- 
tion, 765 
Wet  and  cold,  765 
Food,  improper,  765 
Fecal  impaction,  765 
Cathartics,  abuse,  765 
Parasitic  growths,  relation  to  causation, 

765     ^ 
Ovarian  disease,  relation  to  causation, 

765 
Menstrual  disorders,  relation  to  causa- 
tion, 765 
Prostatic  disease,  relation  to  causation, 
765 
Symptoms,  765 

Digestive  derangements,  765 
Obscurity  of  early,  765 
Initial,  765 

Irregularity  of  bowels,  765 
Abdominal  soreness,  765 
Vomiting  of  mucus  and  blood,  765 
Heat  in  rectum,  765 
Depression  of  vital  powers,  765,  766 
Loss  of  strength,  765,  766 
Pulse,  state  of,  766 
Tongue,  state  of,  766 
Mouth,  state  of,  766 
Ulceration  of  tonsils,  766 
Physiognomy,  766 
Skin,  state  of,  766 
Urine,  condition  of,  766 
Of  paroxysms,  766 
Stools,  character  of,  766 
mucous  exudates  in,  766 
frequency  of,  766 
painful,  766 
Pain,  character  and  seat  of,  766 
Appetite,  loss  of,  766 
Nervous  disturbances,  766,  767 
Hysterical,  767 
Perversions  of  sensation,  767 
Headache,  767 

Special  senses,  perversion  of,  767 
Uterine  disorders,  767 
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EnteritiSjPseudo-membranous — Pathol- 
ogy, 767 
Views  as  to  nature  of,  767 
Croupous  nature  of,  767,  768 
Inflammatory  nature  of,  768 
Morbid  anatomy,  769 
Mucous  membrane,  lesions  of,  769 
Kestriction  of  false  membrane  to  large 

intestine,  769 
False  membrane,  charactere,  769,  770 
chemical  characters,  772 
microscopic  appearance  of,  770 
origin  from  muciparous  glands,  772 
Diagnosis,  773 

From   mucous  discharges    of   chronic 
diarrhoea,  773 
enteritis,  773 
fatty  discharges  of  chronic  hepatic 

and  duodenal  disease,  773 
discharges  of  cholera,  773 
Prognosis,  774 

Cause  of  death,  774 
Duration,  774 
Treatment,  774 
Of  paroxysms,  774 
Of  intervals,  775 
Local,  775 
General,  775 
Hygienic,  776 
Diet,  776  ^_ 
Exercise,  776 
Use  of  enemata,  774 
of  castor  oil,  774 
of  mercury,  774 
of  rhubarb,  774 
of  sodium  bicarbonate,  774 
of  ipecacuanha,  775 
of  sulphur,  775 
of  Plummer's  pill,  775 
of  morphia,  hypodermically,  775 
of  opium,  775 
of  nitrate  of  silver,  775 
of  sulphate  of  zinc,  775 
of  sulphate  of  copper,  775 
of  iron,  775 
of  nitro-muriatic  acid,  hot  solutions 

locally,  775 
of  copaiba  and  cubebs,  775 
of  tar,  775 
of  arsenic,  775 
of  corrosive  sublimate,  775 
of  iodide  of  potassium,  775 
of  cod-liver  oil,  776 
of  counter-irritation,  776 
of  mineral  waters,  776 
Enteroliths,  influence  on  causation  of  intes- 
tinal obstruction,  838 
Enterotoray  in  intestinal  obstruction,  867 
Entorectomy  in  intestinal  obstruction,  866 
Epigastric    prominence,    in    dilatation  of 
stomach,  596 
fulness  in  catarrh  of  bile-ducts,  1053 
tenderness,  in  jaundice,  979 

in  pancreatic  diseases,  1116,  1119 
Epileptic  attacks  from  Ascaris  lumbricoides, 
953 
from  tape-worm,  940 


Epistaxis  in  occlusion  of  bile-ducts,  1089 
in  acute  yellow  atrophy  of  liver,  1028 
in  purpura  haemorrhagica,  188 
in  scurvy,  179,  180 
Epithelial  form,  flat  and  cylindrical-celled, 
of  gastric  cancer,  564,  565 
desquamation  in  acute  intestinal  catarrh, 
677 
Epithelium,  detachment  of,  in   superficial 
glossitis,  355 
changes  in,  in  acute  oesophagitis,  411 
in  acute  peritonitis,  1134,  1135 
in  chronic  pharyngitis,  403 
in  tonsillitis,  384 
Epsom  salts,  use  of,  in  constipation,  655 
and  senna,  use  of,  in  ascites,  1179 
in  Oxyuris  vermicularis,  951 
Erethistic  form  of  scrofulous  habit,  243 
Ergot,  local  use  of,  in  chronic  pharyngitis,  405 
Use  of,  in  diabetes  mellitus,  227 
in  chronic  intestinal  catarrh,  718 
in  ulceration  of  oesophagus,  418 
in  purpura,  193 
in  stomatorrhagia,  371 
Ergotin,  local  use,  in  prolapsus  ani,  921 
Use  of,  in  dysentery,  812 

in  hemorrhage  from  bowels,  834 

in   hemorrhages  of  hepatic  cirrhosis, 

1002 
in  hemorrhoids,  923,  924 
in  intestinal  ulcer,  829 
in  acute  yellow  atrophy  of  liver,  1030 
in  simple  ulcer  of  stomach,  525 
Erosions,  hemorrhagic,  of  stomach,  529 

of  teeth  in  hereditary  syphilis,  298 
Errors  in  diet,  influence  on   causation    of 
functional  dyspepsia,  442 
of  chronic  gastritis,  470 
of  gout,  112 
as  a  cause  of  jaundice,  977 
Eructations  in  functional  dyspepsia,  449 
in  chronic  gastritis,  473 
in  cancer  of  stomach,  540 
in  dilatation  of  stomach,  593 
and  borborygmi  in  enteralgia,  661 
Eruption  of  purpura  haemorrhagica,  188 
rheum  atica,  189 
simplex,  187 
Eruptive  diseases,  influence  on  causation  of 
acute  gastritis,  464 
fevers,  influence  on  causation  of  chronic 
gastritis,  470 
of  acute  intestinal  catarrh,  671 
of  scrofula,  237 
Erysipelas  as  a  cause  of  infantile  peritoni- 
tis, 1172 
complicating  mercurial  stomatitis,  346 
Erysipelatous  form   of   acute  pharyngitis, 
nature,  393 
of  acute  pharyngitis,  symptoms,  396 
of  acute  pharyngitis,  treatment,  399 
Erythema  intertrigo,  892 
of  hereditary  syphilis,  277 
complicating  gonorrha*al  rheumatism,  106 
Erythematous   form    of  acute  pharyngitis, 

symptoms,  394 
Eschar  in  cancrum  oris,  characters  of,  340 


INDEX  TO    VOLUME  IT. 


1217 


Ether,  use  of,  in  hepatic  colic,  1082 
Etiology  of  ascites,  1173 

of  catarrh  of  bile-ducts,  1051 

of  biliary  calculi,  1063 

of  cancrum  oris,  339 

of  cholera  morbus,  720 

of  constipation,  639,  850 

of  diabetes  mellitus,  203 

of  dysentery,  786 

of  functional  dyspepsia,  438 

of  enteralgia,  659 

of  pseudo-membranous  enteritis,  764 

of  entero-colitis,  726 

of  fistula  in  ano,  897 

of  gastralgia,  459 

of  acute  gastritis,  464 

of  catarrhal  form  of  acute  gastritis,  464 

of  erythematous  form  of  acute  gastritis, 
465 

of  chronic  gastritis,  470 

of  superficial  glossitis,  355 

of  chronic  superficial  glossitis,  366 

of  parenchymatous  glossitis,  359 

of  glossitis  parasitica,  358 

of  glossanthrax,  368 

of  gout,  109 

of  hemorrhoids,  882 

of  internal  hemorrhoids,  884 

of  hemorrhage  from  bowels,  830 

of  acute  intestinal  catarrh,  669 

of  chronic  intestinal  catarrh,  699 

of  intestinal  indigestion,  623 

of  intestinal  ulcer,  823 

of  cancer  of  intestines,  868 

of  jaundice,  975 

of  abscess  of  liver,  1002 

of  acute  yellow  atrophy  of  liver,  1023 

of  amyloid  liver,  1040 

of  carcinoma  of  liver,  1033 

of  cirrhosis  of  liver,  990 

of  fatty  liver,  1046 

of  hydatids  of  liver,  1101 

of  hyperemia  of  liver,  983 

of  macroglossia,  350 

of  morbid  dentition,  371 

of  cancer  of  oesophagus,  429 

of  dilatation  of  oesophagus,  430 

of  spasmodic  stricture  of  oesophagus,  419 

of  organic  stricture  of  oesophagus,  422 

of  ulceration  of  oesophagus,  418 

of  acute  oesophagitis,  409 

of  chronic  oesophagitis,  416 

of  pancreatic  diseases,  1114 

of  acute  secondary  pancreatitis,  1128 

of  carcinoma  of  pancreas,  11 '23 

of  chronic  intestinal  pancreatitis,  1121 

of  obstruction  of  pancreatic  duct,  1129 

of  acute  diffuse  peritonitis,  1136 

of  infantile  peritonitis,  1172 

of  acute  pharyngitis,  390 

of  chronic  pharyngitis,  402 

of  tuberculous  pharyngitis,  400 

of  syphilitic  pharyngitis,  406 

of  proctitis,  887 

of  pruritis  ani,  909 

of  purpura,  190 

of  hypertrophic  stenosis  of  pylorus,  615 
Vol.  11.-77 


Etiology  of  rachitis,  137 

of  dilatation  of  rectal  pouches,  885 

of  fissure  of  anus  and  rectum,  888 

of  neuralgia  of  rectum,  909 

of  non  malignant  rectal  stricture,  885 

of  obstruction  of  rectum,  889 

of  prolapse  of  rectum,  881 

of  ulceration  of  rectum  and  anus,  894 

of  peri-rectal  and  anal  abscesses,  895 

of  rheumatism,  acute,  19 

of  chronic  articular  rheumatism,  69 

of  gonorrhoeal  rheumatism,  102 

of  muscular  rheumatism,  74 

of  rheumatoid  arthritis,  88 

of  atrophy  of  stomach,  616 

of  cancer  of  stomach,  531 

of  cirrhosis  of  stomach,  612 

of  dilatation  of  stomach,  587 

of  acute  dilatation  of  stomach,  610 

of  hemorrhage  from  stomach,  580 

of  rupture  of  stomach,  618 

of  simple  ulcer  of  stomach,  481 

of  stomatorrhagia,  370 

of  aphthous  stomatitis,  325 

of  catarrhal  stomatitis,  321 

of  mercurial  stomatitis,  344 

of  stomatitis  ulcerosa,  336 

of  scrofula,  232 

of  scurvy,  169 

of  tabes  mesenterica,  1185 

of  thrombosis  and    embolism   of   portal 

vein,  1095 
of  thrush,  331 
of  tonsillitis,  380 

of  tuberculous  ulceration  of  tongue,  369 
of  typhlitis,  814 
Etymology  of  dysentery,  777 
Euonymin,  use  of,  in  biliousness,  968 
in  intestinal  indigestion,  636 
in  jaundice,  982 

in  acute  yellow  atrophy  of  liver,  1030 
in  hepatic  colic,  1082 
Eustrongylus  gigas,  957 
Evacuation  of  abscess  of  liver,  1021 
Eye    afiections,   complicating    gonorrhoeal 
rheumatism,  106 
diseases,  complicating  rheumatoid  arth- 
ritis, 84 
Exacerbations,   frequency    of,    in    chronic 

gout,  121 
Exanthemata,  acute,  influence  on  causation 

of  tabes  mesenterica,  1186 
Exanthematous  form  of  acute  pharyngitis^ 

nature,  393 
Excision,  in  prolapsus  ani,  919 
in  hypertrophy  of  tongue,  354 
of  rodent  ulcer  of  rectum,  913 
of  cancer  of  rectum,  914,  915 
Exercise,  importance  of,  in  biliary  calculus 
state,  1079 
in  lithaemia,  971 

in  pseudo-membranous  enteritis,  776 
necessity    of,    in    functional     dyspepsia, 
454  • 

in  hyperemia  of  liver,  988 
in  treatment  of  gout,  130,  131 
in  scrofula,  252 
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Exercise,  value  of,  in  treatment  of  constipa- 
tion, 651,  653 
in  chronic  intestinal  catarrh,  714,  716 
in  intestinal  indigestion,  632 
Expectoration  in  chronic  pharyngitis,  404 
Extractum  pancreatis,  in  carcinoma  of  pan- 
creas, 1128 
use  of,  in  entero-colitis,  752 

in    chronic    interstitial    pancreatis, 
1122,  1123 
Extravasations  of  blood  into  hepatic  tissues, 

in  hypersemia  of  liver,  988 
Extremities,  appearance  of,  in  rachitis,  155 
Exudates  in  stools  of  pseudo-membranous 

enteritis,  766 
Exudations,  characters  of,  in  gout,  115 
fibrinous,  in  local  peritonitis,  1160 
thickness  of,   in    tubercular    peritonitis, 
1167 


F. 

Facial  paralysis  in  diabetes  mellitus,  206 
False  membranes,  cysts  of,  in  acute  peri- 
tonitis, 1134 
disposition  of,  in  acute  peritonitis,  1134 
in  pseudo-membranous  enteritis,  766 
characters  of,   in  pseudo-membranous 

enteritis,  769-772 
thickness  of,  in  tubercular  peritonitis, 
1167 
Farinaceous  foods,  analysis  of,  750,  751 
use  of,  in  cholera  infantum,  754 
in  entero-colitis,  753,  754 
Fatigiie,  influence  of,  on  causation  of  gonor- 
rlioeal  rheumatism,  103 
and  exhaustion,  influence  of,  on  causation 

of  acute  rheumatism,  22 
and  strain,  muscular,  influence  of,  on  caus- 
ation of  muscular  rheumatism,  75 
Fat  in  blood  of  diabetes  mellitus,  207 

seat  of  deposit,  in  fatty  liver,  1047,  1048 
Fats  and  oils,  absorption  of,  in  digestion, 

623 
Fatty  degeneration  of  pancreas,  1128 

of  cells  in  scrofulous  inflammation,  239 
of  gastric  walls  in  dilatation  of  stomach, 

600 
of  gastric  vessels,  in  simple  ulcer  of 

stomach,  51 1 
gastric,  influence  on  causation  of  dilata- 
tion of  stomach,  590 
of  lieart,  complicating  cancer  of  stom- 
ach, 560 
infiltration  of  pancreas,  1128 
liver,  1046 

metamorphosis  of  pancreas,  1128 
stools  in  diseases  of  pancreas,  1115,  1122, 
1125,  1131 
Febrile  states,  influence  of,  on  causation  of 
functional  dyspepsia,  440 
aflectionfl,  influence  of,  on  causation  of 

•  superficial  glossitis,  355 
diseases,  nifluence  of,  on  causation  of  in- 
testinal indigestion,  623 
Fecal  accumulations,  in  constipation,  644 
tumor,  characters  of,  852 


Fecal  impaction,  influence  of,  on  causation 
of    pseudo-membranous    enteritis, 
765 
in    intestinal    obstruction,    treatment, 

.  .^^'^ 
vomiting,  in  gastric  cancer,  significance, 

558 
in  stricture  of  bowel,  856,  858 
in  intestinal  obstruction,  840,  843,  848 
Feces,  color,  in  jaundice,  978 

collection  of,  in  vermiform  appendix,  at)  a 

cause  of  typhlitis,  814 
impaction  of,  treatment,  918 
wire-drawn,    in     non-malignant      rectal 
stricture,  886 
Feet,  deformities  of,  in  general  rheumatoid 

arthritis,  82 
Fehling's  test  for  sugar  in  urine,  212 
Fermentation  test  for  sugar  in  urine,  212 
Fetid  secretions,   in    gangrenous  form  of 

acute  pharyngitts,  396 
Fever,  in  catarrh  of  bile-ducts,  1054 
in  occlusion  of  biliary  passages,  1090 
in  constipation,  648 
in  dysentery,  796 
in  entero-colitis,  734,  736 
in  acute  gout,  119 
in  hepatic  colic,  1072 
in  acute  intestinal  catarrh,  681 
in  chronic  intestinal  catarrh,  709 
in  jaundice,  980 

in  acute  secondary  pancreatis,  1121 
in  suppurative  pylephlebitis,  1099 
in  tabes  mesenterica,  1190 
in  trichinosis,  960 

in  typhlitis  and  perityphlitis,  818,  819 
Fibrin,   amount    of,   in    blood    of   scurvy, 

174 
Fibrinous  exudations  in  acute  peritonitis, 
1133,1134 
in  local  peritonitis,  1160 
Fibromata  of  stomach,  579 
Filaria  lentis,  964 
loa,  964 
mediensis,  962 
restiformis,  964 
sanguinis,  963 
tracheal  is,  964 
Filth,  influence  of,  on  causation  of  entero- 
colitis, 730 
of  tabes  mesenterica,  1186 
Fingers,  clubbing  of,  in  scrofula,  246 
Fish  as  a  source  of  Bothriocephalus  latus, 

£{39 
Fissure  of  anus  in  cirrhosis  of  liver,  994 

of  anus  and  rectum,  888 
Fistula  in  ano,  897 
Fistula,  biliary,  1068,  1074 
in  constipation,  645,  648 
formation  of,  by  gall-stones,  1068 

in  chronic  intestinal  cjitarrh,  703 
gastro-colic,  in  simple  ulcer  of  stomach, 

508 
gastro-cutaneous,  in  simple  ulcer  of  stom- 
ach, 500 
gastro-duodenal,  in  simple  ulcer  of  stom- 
ach, 508 
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Fistulae,  gastro-pleural,  in  simple  ulcer  of 
stomach,  508 
in  cancer  of  stomach,  formation  of,  558 
in  ulceration  of  oesophagus,  418 
Fistulous   openings    into   viscera  in  acute 

pancreatitis,  1121 
Flat-celled  epithelial  form  of  gastric  cancer, 

505 
Flatulence  in  constipation,  646,  647 
in  functional  dyspepsia,  449 
in  acute  intestinal  catarrh,  treatment,  693 
in  simple  ulcer  of  stomach,  494 
and  colic  in  intestinal  indigestion,  treat- 
ment, 636 
Flatulent  form  of  enteralgia,  treatment,  665 
Flesh-worm,  957 
Flexure  of  thigh  upon  \eg  in  paratyphlitis, 

819 
Flour-ball,  use  of,  in  infant  feeding,  754, 

755 
Fluctuation  in  abscess  of  liver,  1011 
Flukes,  liver,  1109 
Fluke-worms,  946 
Ftetus  in  utero,  syphilitic  infection  of  mother 

by,  262 
Follicles,  changes  in,  in  acute  oesophagitis, 
412 
enlargement  of,  in  chronic   pharyngitis, 

403 
intestinal,  lesions  of,  in  dysentery,  798 
Follicular  pharyngitis,  402 

ulcers  in  acute  intestinal  catarrh,  676 

of  stomach,  529 
ulceration  of  chronic  intestinal  catarrh, 
treatment,  718 
of  rectum  and  anus,  894 
Fomentations,  hot,  in  hepatic  colic,  1082 
Fontanels,  condition  of,  in  rachitis,  146 
Food,  amount  of,  ingested  by  healthy  infants, 
^  746 
certain,  influence  of,  on  causation  of  gas- 

tralgia,  460 
improper,  influence  of,  on  causation  of 
biliary  calculi,  1065 
of  catarrh  of  bile-ducts,  1052 
of  cholera  morbus,  721 
of  constipation,  643,  851 
of  dysentery,  791 
of  functional  dyspepsia,  442,  443 
of  enteralgia,  660 
of  pseudo  -  membranous   enteritis, 

765 
of  entero-colitis,  726 
of  acute  gastritis,  465 
of  parenchymatous  glossitis,  360 
of  chronic  intestinal  catarrh,  700 
of  intestinal  indigestion,  625 
of  diseases  of  pancreas,  1114 
of  chronic  pharyngitis,  402 
of  rachitis,  144 
of  aphthous  stomatitis,  326 
of  catarrhal  stomatitis,  322 
of  stomatitis  ulcerosa,  336 
of  scrofula,  232 
^    of  tabes  mesenterica,  1185,  1186 
inability  to  ingest  large  quantities  of,  in 
cirrhosis  of  stomach,  613 


Food,  peptonized,  use  of,  in  functional  dys- 
pepsia, 453 
in    chronic     interstitial    pancreatis, 
1122,  1123 
retention  of,  in  dilatation  of  oesophagus, 

431 
uncooked,  as  a  cause  of  intestinal  worms, 
931 
Foods,  saccharine,  use  of,  in  diabetes  melli- 
tus,  220 
and  drinks,  admissible  in  diabetes  nielli- 

tus,  220,  221 
certain,  as  a  cause  of  spasmodic  stricture 

of  oesophagus,  420 
farinaceous,  for  infants,  analyses,  750,  751 
use  of,  in  cholera  infantum  and  entero- 
colitis, 753 
Foreign  bodies,  influence  of,  on  causation  of 
occlusion  of  biliary  passages,  1084 
of  enteralgia,  660 
of  chronic  intestinal  catarrh,  700 
of  typhlitis,  816,  817 
as  a  cause  of  hemorrhage  of  bowels, 
830  _ 
of  chronic  oesophagitis,  416 
Formad  on  scrofulous  peculiarity,  232 
Formication  of  right  leg  in  typhlitis  and 

perityphlitis,  818 
Frequency  of  stricture  of  bowel,  854 
of  intestinal  ulcer,  823 
of  acute  yellow  atrophy  of  liver,  1023 
of  cancer  of  stomach,  532 
of  simple  ulcer  of  stomach,  481,  482 
of  tabes  mesenterica,  1184 
Friction  sound  in  periliepatitis,  989 
Frictions,  use  of,  in  cholera  morbus,  724 
Friedrichshall  water,  use  of,  in  intestinal  in- 
digestion, 636 
Fruit,  necessity  of,  for  prevention  of  scurvy, 

183        ^       ^ 
Fulness  after  eating  in  functional  dyspepsia, 
448 
and  weight  in  dilatation  of  stomach,  593 
Functional  dyspepsia,  436 
disorders  of  liver,  965 
diseases  of  stomach,  436 
obstruction  of  bowel,  diagnosed  from  or- 
ganic, 859 
Furuncular  eruptions  in  hereditary  syphilis, 

280 
Furunculi  of  anus,  892 


Gall-bladder,  changes  in,  from  biliary  cal- 
culi, 1066 
distension  of,  from  occlusion  of  biliary 

ducts,  1085 
dropsy  of,  from  biliary  concretions,  1077 

from  occlusion  of  biliary  ducts,  1086 
lesions  of,  in  chronic  intestinal  catarrh, 

705 

puncture  of,  for  relief  of  biliary  calculi, 

1081 

of  occlusion  of  biliary  passages,  1094 

and  hepatic  tubes,  character  of  contents  of, 

in  occlusion  of  biliary  ducts,  1085 
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Gallic  acid,  use  of,  in  acute  intestinal  ca- 
tarrh, 695 
in  clironic  intestinal  catarrh,  717 
Gall-stones,  1058 

diagnosis  of  presence  of,  1078 

impaction  of,  1074 

influence  of,  on  causation  of  acute  perito- 

tonitis,  1139 
as  a  cause  of  intestinal  obstruction,  839 
laigration  of,  1067 

by  artificial  routes,  1068,  1074 
symptoms  due  to,  1070 
pa.sj>;\ge  of,  a  cause  of  periliepatitis,  989 
presence  of,  as  a  cause  of  obstruction  of 
pancreatic  duct,  1130 
symptoms  due  to,  1069 
treatment,  1079 
Galvanism,  use  of,  in  muscular  rheumatism, 

76 
Gangrene  in  cancrum  oris,  date  of  appear- 
ance, 342 
of  tongue  in  parenchymatous  glossitis,  362 
of  bowel  in  intussusception,  845,  849 
in  acute  oesophagitis,  413 
in  acute  pancreatitis,  1118 
occurrence  of,  in  tonsillitis,  383 
Gangrenous  form  of  acute  pharyngitis,  395 
Gas  in  arteries  from   perforation  in  simple 
■    gastric  ulcer,  510 
source  of,  in  intestinal  indigestion,  627 
Gaseous  distension  of  gut,  in  intestinal  ob- 
struction, tai)ping  in,  865 
eructations  in  dilatation  of  stomach,  na- 
ture of,  593 
Gastralgia  in  cirrliosis  of  stomach,  613 

in  acute  rheumatism,  42 
Gastkalgia     (Cardialgia,    Spasm    or 
Stomach),  459 
Definition,  459 
Varieties,  459 
Etiology,  459 

Predisposing  causes,  460 
Depressed  vitality,  460 
Kervous  excitability,  460 
Female  sex,  460 
Menstruation,  460 
Anaemia,  460 
Blood-poisons,  460 
Malaria,  460 

Gout  and  rheumatism,  460 
Certain  foods,  460 
Disease  of  nerve-centres,  460 
Exciting  auises,  460 
Venereal  excesses,  460 
Abuse  of  narcotics,  460 
Reflex  causes,  460 

Afliections  of  bladder  and  kidneys,  460 
of  uterus,  460 
of  ovaries,  460 
Symptoms,  460 
Pain,  460 

character  of,  460 
seat  of,  460,  461 
hysterical  phenomena,  461 
tongue,  461 
vomiting,  461 
Diagnoeia,  461 


Gastkalgia    (Cardialgia,    Spasm    op 
Stomach) — Diagnosis:   From  iu- 
flariimation  of  stomach,  461 
From  organic  gastric  affections,  461 
gastric  ulcer  and  cancer,  461 
rheumatism   of   abdominal   muscles, 

462 
hepatic  colic,  462 
Prognosis,  462 
Treatment,  462 
Kadical,  462 
Palliative,  463 

of  chlorosis  and  anaemia,  462 
of  irritable  nervous  system,  463 
of  hysterical  phenomena,  463 
of  pain,  463 
Use  of  iron,  form,  462 
of  quinine,  462 
of  arsenic,  462 

of  nux  vomica  and  strychnia,  463 
of  silver  salts,  463 
of  valerianate  of  zinc,  463 
of  bromides,  463 
of  electricity,  463 
of  bismuth,  463 
of  hydrocyanic  acid,  463 
of  morphia,  463 
of  spirits  of  chloroform,  463 
of  hot  water,  463 
Travel,  463  ^ 
Cliange  of  air,  463 
Gastralgia   distinguished   from   enteralgia, 

664 
Gastrectasia.    See  Dilatation  of  Stomach. 
Gastric  catarrh  of  phthisis,  treatment  of,  478 
disease,   chronic,  influence  on   causation 

of  atrophy  of  stomach,  616 
fluids  of  cancer  of  stomach,  absence  of  free 

hydrochloric  acid  in,  543 
glands,  alterations  in  chronic  gastritis,  472 
juice,  action  of,  437,  620,  621 

excess  of,  influence  on  causation  of  in- 
testinal indigestion,  626 
erosion  by,  as  a  cause  of  intestinal  ul- 
cer, 824,  825 
secretion,  deficient,  as  a  cause  of  functional 

dyspej)sia,  441 
tubules,  alterations   in   chronic  gastritis, 
472 
atrophy  of,  in  atrophy  of  stomach,  016 

in  cirrhosis  of  stomach,  614 
degeneration  of,  in  atroi)hy  of  stomach, 

616 
origin  of  cancer  of  stomach  from,  563, 
564 
ulcer,  artificial  production  of.  514 
vertigo,  in  functional  dyspepsia,  451 
walls,  thickening  of,  in  cirrhosis  of  stom- 
ach, 614 
Gastritis,  Acute  (Acute  Gastric  Ca- 
tarrh), 463 
Definition,  463 
Varieties,  464 
Etiology,  464 

Predisposing  causes,  464 
Of  catarrhal  form,  464 
Mechanical,  464 
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Gastritis,  Acute  (Acute  Gastric  Ca- 
tarrh)— Etiology:  Weak  heart- 
action,  464 

Organic  disease  of  heart  and  lungs,  464 
of  liver,  464 

Gout  and  rheumatism,  464 

Malarious  fevers,  464 

Passive  gastric  hyperfpmia,  465 

Erytliematous  form,  465 

Frequency  in  children,  465 

Eruptive  disorders,  464 
fevers,  464 

Relation  to  brain  disorders,  465 

Exciting  causes,  465 

Catarrhal  form,  465 

Improper  food,  465 

Acrid  and  corrosive  poisons,  465 

Alcohol,  excessive  use  of,  465 

Erythematous  form,  465,  466 

Scarlatina,  466 
Morbid  anatomy,  466 

Difhculty  in  determining  post-mortem 
changes,  466 

Catarrhal  form,  state  of  mucous  mem- 
brane, 466 

Erythematous  form,   state  of  mucous 
membrane,  466 

Acute  form,  state  of  mucous  membrane, 
466 

Toxic  form,  state  of  mucous  membrane, 
466 
Symptoms,  467 

Acute  toxic  form.  467 

Erythematous  form,  467 

Cholera  infantum,  467 

In  infants,  467 

Catarrhal 

Pain,  467 

Thirst,  467 

Vomiting,  467 

Vomit,  character  of,  467 

Physiognomy,  467 

Coldness  of  surface,  467 

Prostration,  467 

Pulse,  467 

Temperature,  467 

Hiccough,  467 

Tongue,  state  of,  467 

Urine,  state  of,  467 

Cerebral  symptoms,  467 

Headache*  467 

Vertigo,  467 

Mental  depression,  467 

Dyspnoea,  467 

Diarrhoea,  467 

Pain  after  eating,  467 
Diagnosis,  468 

From  brain  disease,  468 

Remittent  or  typhoid  fevers,  463 
Meningitis,  468  ' 
■  Peritonitis,  468 
Prognosis,  468 
Treatment,  468 

Severe  forms,  468 

Rest  of  inflamed  organ,  468 

Diet,  468 

Of  thirst,  468 


Gastritis,  Acute  (Acute  Gastric  Ca- 
tarrh) —  Treatment :  Of  vomit- 
ing, 469 
Mild  forms,  469 
Rest,  469 
Diarrhoea,  469 
Pyrexia,  469,  470 
Pairi,  469 
In  children,  469 
Convalescence,  470 
Use  of  ice,  468 

stimulants,  469 

ipecacuanha,  469 

calomel,  469 

sod.  bicarbonate,  469 

bismuth,  469 
salicylate,  469 

demulcent  drinks,  469 

hydrocyanic  acid,  469 

counter-irritation,  469 

baths,  cold,  470 
Gastritis,  Chronic  (Chronic  Gastric 
Catarrh),  470 
Definition,  470 
Etiology,  470 

Functional  gastric  disorders,  470 
Interference   with    portal    circulation, 

470,  471 
Rheumatism  and  gout,  470,  471 
Phthisis,  470,  471 
Renal  disease,  470 
Eruptive  diseases,  470 
Malarious  fevers,  470,  471 
Alcohol,  excessive  use  of,  470 
Errors  of  diet,  470 
Decomposition    of     ingested    aliment, 

470 
AVeak  digestive  power,  470 
Injudicious  medication,  470 
Disease  of  heart  and  lungs,  471 
Anjeraia,  471 
Anatomical  characters,  471 

Lesions  of  mucous  membrane,  471,  472 
Softening  of  mucous  membrane,  471 
Thinning  of  gastric  walls,  471 
Scirrhous  state  of  pyloric  orifice,  471 
Ulceration  of  pyloric  orifice,  472 
Hypertrophy  of  pyloric  orifice,  472 
Dilatation  of  stomach,  472 
Hypertrophy  of  interstitial  tissue,  472 
Glands,  gastric,  alterations  in,  472 
Tubules,  gastric,  alterations  in,  472 
Symptoms,  472 

Of  difficult  digestion,  473 

Pain,  473 

Burning  sensation  in  epigastrium,  473 

Tenderness  on  pressure  of  epigastrium, 

473 
Appetite,  impaired,  473 
Nausea  and  vomiting,  473 
Vomiting,  time  of,  473 
Vomit,  nature  of,  473 
Tongue,  condition  of,  473 
Breath,  condition  of,  473 
Thirst,  473 
Jaundice,  474 
Sympathetic  nervous  symptoms,  474 
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Gastritis,  Chroxtc  (Chronic  Gastric 
Catarrh)  —  Symptoms :   Mucous 
membranes,  fjeedom  from  pain  in 
disorders  of,  474 
sympathetic  phenomenon  in  disor- 
ders of,  474 
Gastric    irritation,    tendency    to    ter- 
minate in  cerebral  iuiiaiumation, 
474 
Convulsion,  474 
Headache,  474 
Vertigo,  474 

Heart,  disturbance  of,  474 
Dyspnoea,  475 
Constipation,  475 
Piles,  475 
Diarrhoea,  475 
Urine,  state  of,  475  • 
Emaciation,  475 
Diagnosis,  475 

From  atonic  dyspepsia,  475 
Gastric  cancer,  476 
ulcer,  476 
Treatment,  476 

Importance  of  rest,  476 
Diet,  476 
Milk,  use  of,  476 
Diluents,  use  of,  477 

mode  of  administering,  477 
Gum-water,  477 

Use  of  alkaline  carbonates,  477 
Alkaline  mineral  waters,  477 
Carlsbad  water,  477 
^larienbad  waters,  477 
Hot  water,  477 

mode  of  administering,  478 
Bismuth,  478 
Charcoal,  478 
Mercurials,  478 
Kitrate  of  silver,  478 
Astringents,  478 
Stomach-pump,  478 
Counter-irritation,  479 
Mucous  vomiting,  478 
Constipation,  478 
Gastric  catarrh  of  phthisis,  475 
Gastritis,   catarrhal,    complicating    simple 
ulcer  of  stomach,  502 
chronic  catarriial,  as  a  cause  of  cirrliosis 
of  stomach,  612 
complicating  giistric  cancer,  560 
influence  on  causation  of  dilatation  of 
stomach,  590 
Gastro-duodenal  catarrh,  signs  of,  in  acute 

yellow  atrophy  of  liver,  1027 
Gastrodynia,  459 

Gastro-intestinal  canal,  state  of,  in  cancrum 
oris,  341 
condition  of,  in  parenchymatous  glossi- 
tis, 362 
in  hereditary  syphilis,  306 
catarrh,   signs   of,  in   catarrh   of  bile- 
ducts,  1053 
in  carcinoma  of  liver,  1038 
of  cirrhosis  of  liver,  treatment,  1001 
signs  of,  in  hyperremia  of  liver,  986 
catarrhal  syinpioms  in  jaundice,  977 


Gastro-intestinal  disorders,  influence  on  rau 
sation  of  superficial  glossitis,  355 
in  morbid  dentition,  374 
lesions  in  tabes  mesenterica,  1188 
Gastro-colic  fistula?,  in  gastric  cancer,  558 

in  simple  gastric  ulcer,  508 
Gastro-cutaneous  fistulae,  in  simple  ulcer  of 

stomach,  500 
Gastroraalacia,  618 
Gastro-pleural   fistulae,  in  simple  ulcer  of 

stomach,  508 
Gastrorrhagia,  580 

Gastrostomy  in  cancer  of  stomach,  578 
in  dilatation  of  stomach,  609 
use  of,  in  cancer  of  oesophagus,  428 
in  dilatation  of  oesophagus,  435 
in  organic  stricture  of  oesophagus,  426 
Gargles,  use  of,  in  acute  pharyngitis,  397 

in  tonsillitis,  388 
General   progressive   form   of   rheumatoid 

arthritis,  symptoms,  80 
Genito-urinary  afliections,  complicating  gout, 

123 
Geographical  distribution  of  cholera  mor- 
bus, 720 
of  diabetes  mellitus,  203 
of  acute  intestinal  catarrh,  669 
of  cancer  of  stomach,  535 
of  simple  ulcer  of  stomach,  485 
of  tabes  mesenterica,  1184 
Germ,  infective,  origin  of  acute  rheumatism, 

26 
•Glands,  abdominal,  diseases  of,  1182 

bronchial  and  tracheal,  enlargement  in 

rachitis,  153 
changes  in,  in  scrofula,  239,  240 
gastric,  alterations,  in  chronic  gastritis,  472 
of  Lieberkiihn,  elongation  of,  in  chronic 

intestinal  catarrh,  703 
lymphatic,  enlargement  of,  in  tuberculous 
pharyngitis,  401 
swelling  of,  in  acute  pharyngitis,  395 
mesenteric  change  in,  in  tabes  mesenterica, 

1187 
pharyngeal,  hypertrophy  of,  in  chronic 
pharyngitis,  403 
Glossitis,  354 

Definition,  354 
Glossitis,  superficial,  355 
Definition,  355 
Synonyms,  355 
Etiology,  355 

Teetli,  irregular  and  jagged,  355 
Tobacco,  355 

Liquids,  hot  and  acrid,  355 
KervoTis  irritation,  355 
Stomatitis,  355 
Febrile  aflections,  355 
Gastro-intestinal  disease,  355 
Pathology  and  morbid  anatonjy,  355 
Nature,  355 

Lesions,  description  of,  355 
Epithelium,  increase  and  detachment 

of,  355 
Papillffi,  enlargement,  355,  356 
Unilateral,  356 
Psoriasis  linguae,  356 
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Glossitis,  Superficial— Pathology :    Super- 
ficial ulceration,  356 

Microscopic  appearance,  356 

Ichthyosis  linguae,  356 

Relative    frequency  of,  in  smokers 
and  non-smokers,  356 

Termination  in  epithelioma,  356 
Symptoms,  357 

Local,  357 

General,  357 
Diagnosis,  357 
Treatment,  357 

Importance  of  treating  gastric  com- 
plications, 557 

Local,  357 

Of  ulcers,  357 

Eemoval  of  imperfect  teeth,  357 
Glofisitu  Parasitica  {Black  tongue),  357 
Definition,  357 
Synonyms,  357 
History,  357 
Etiology,  358 

Faulty  nutrition,  358 

Chlorate  of  potash,  use  of,  358 

Syphilis,  358 
Pathology  and  morbid  anatomy,  358 

Discoloration  of  tongue,  358 

Papillae,  enlargement  of,  358 

Parasitic  growtli,  358 

microscopic  appearance,  358 
mode  of  development,  358 
seat  of,  358 
Symptoms,  359 
Diagnosis,  359 
Prognosis,  359 
Treatment,  359 

Indications,  359 

Local,  359 

Use  of  potassium  chloride,  359 
sodium  borate,  359 
Glossitis,  rarenchyraaious^  359 
Definition,  359 
Synonyms,  359 
History,  359 
Etiology,  359 

Impaired  health,  359 

Atmospheric  changes,  359 

Cold  and  damp,  359 

Age,  860 

Influenza,  360 

Improper  and  acrid  food,  360 

Certain  plants,  360 

Tobacco,  360 

Acute  exanthemata,  360 

Disease  of  mucous  membranes,  360 

Endemic  and  epidemic  nature,  360 

Traumatic  form,  360 

Teeth,  irregular,  360 

Injuries,  360 

Acrid  and  irritant  poisons,  360 

Saliva  of  the  toad,  360 
Symptoms,  360 

Mode  of  onset,  360 

Tongue,  condition  of,  361 
enlargement  of,  361 
pain  in,  361 
desquamation  of,  361 


Glossitis,     Parenchymatous —  Symptoms: 
Tongue,  chronic  induration  of,  361 
gangrene  of,  361 

Lymphatic  glands,  swelling  of,  361 

Respiration,  laborious,  361 

Deglutition,  difficult,  361 

Physiognomy,  361 

Saliva,  dribbling,  361 

Thirst,  362 

Cough,  362 

Pyrexia,  362 

Pulse,  362 

Skin,  condition  of,  362 

Gastro-intestinal  canal,  condition  of, 
362 

Kervous  system,  362 

Resolution,  362 

Suppuration,  362 

Gangrene  of  tongue,  362 
Duration,  362 
Complications,  362 

Diffused  inflammation  of  areolar  tis- 
sue between  genio-hyo-glossi  mus- 
cles, 362  . 
Pathology  and  morbid  anatomy,  363 

Chord o-tympani  and  glosso-pharyn- 
geal  nerve,  relation  to  causation, 
363 

Tongue,  infiltration  of,  by  fibrin  and 
Berum,  363 

Epithelium,  clianges  in,  363 

Suppuration,  nature  of,  363 
seat  of  pointing,  363 

Gangrene  of  tongue,  cause  of,  363 

Muscles,  condition  of,  in  difiiise  inter- 
connective  tissue  inflammation,  363 
Diagnosis,  363 

From  hypertrophy  of  tongue,  364 
cystoma  of  tongue,  364 
Prognosis,  364 
Mortality,  364 
Treatment,  364 

Of  mild  cases,  364 

Antiphlogistic,  364 

Of  debility,  364 

Of  severe  cases,  365 

Of  localized  form,  365 

Diet,  365 

Enemata,  nutrient,  365 

Abscesses,  365 

Of  tumefaction  of  tongue,  365 

Of  gangrene  of  tongue,  366 

Local,  365 

Use  of  aconite,  364 
of  tartar  emetic,  364 
of  leeching,  364 
of  venesection,  364 
of  iron  and  quinia,  365 
of  deep  incisions,  365 
of  astringents,  365 
of  detergent  washes,  365 
of  spray  of  ammonium  chloride, 
365 
Glossitis,  Chronic,  366 
Glossitis,  Chronic  Superficial,  366 
Etiology,  366 

Dyspepsia,  366 
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Glossitis,  Cfiron  ic   Svpcrjicia I.  —  Etiology : 
Chronic  alcoholism,  366 
Symptoms,  366 

Pain  in  taking  acid  food,  366 
Sensation  of  enlarged  tongue,  366 
Tongue,  appearance  of,  366 

furrows  of,  366 
Papillae,  enlarged,  366 
Ulcers,  superticial,  366 
Pathology,  367 
Diagnosis,  367 

From  syphilis,  367 
epitlielioma,  367 
Prognosis,  367 
Treatment,  367 

Cleanliness,  necessity  of,  367 
Diet,  367 
Exercise,  367 
Avoidance  of  alcohol,  367 
Local,  367 
Glossitis,  Chronic  Parenchymatous,  367 
Definition,  367 
Patliology,  368 

Connective-tissue  hyperplasia,  368 
Svmptonis,  368 
'Tongue,  induration  of,  367,  368 

circumscribed  tumefaction  of,  367, 

368 
loss  of  sensibility  of,  367,  368 
enlargement  or  atropliy  of,  367,  368 
chronic  abscess  of,  368 
Pain  in  taking  arid  and  sapid  food, 

368  _ 

Difficult  articulation  and  deglutition, 
368 
Diagnosis,  368 

From  cystic  tumor,  368 
Prognosis,  368 
Treatment,  368 
Local,  368 
General,  368 
Glossanthrax  ( Carbuncle  of  Tongue,  Malig- 
nant Pv.stvie  of  Tongue),  308 
Definition,  368 
Etiology  368 
feymptoms,  368 
Prognosis,  368 
Treatment,  368 
Gluten  bread,  use  of,  in  diabetes  mellitus,222 
Glycosuria,   artificial,  methods  of  i)roduc- 
tion,  195-199 
influence  of  vaso-motor  nerves  on  produc- 
tion, 196-199 
relation  of  sympathetic  nerve  to,  196 
complicating  gout,  123 
hepatic,  973 
Gold  and  silver,  use  of,  in  acute  yellow  atro- 
phy of  liver,  1030 
Gold  and  sodium  chloride,  use  of,  in  amy- 
loid liver,  1046 
in  cirrhosis  of  liver,  1001 
Gonorrhcea  coiuj)licating  gout,  123 

of  rectum,  tre:itn)eut  of,  918 
Gonorrhu'al  bursitis,  symptoniR  of,  105 
poitton,  influence  on  causation  of  proctitis, 

888 
rhetuuatihm,  102 


Gout,  108 

Definition,  108 
Synonyms,  108 
Classification,  108 
History,  109 
Etiology,  109 
Predisposing  causes,  109 
Heredity,  109 
Sex,  109 
Age,  110 

Temperament,  110 

Vicious  hvgiene,  influence  of,  on  causa- 
tion, 110 
Luxurious  living,  influence  of,  on  caus- 
ation, 110 
Poverty,  influence  of,  on  causation,  110, 

111 
Alcoholic  liquors,  influence  of,  on  caus- 
ation, 111 
Fermented    liquors,   influence    of,   on 

causation,  111 
Malt  liquors,  influence  of,  on  causation, 

111 
Cider,  influence  of,  on  causation.  111 
Lead-poisoning,  relation  of,  to  causa- 
tion, 111 
Exciting  causes,  112 
Errors  in  diet,  112 
Sudden  changes  in  temperature,  112 
Traumatism,  112 
Nervous  exhaustion,  112 
Overwork,  112 
Sexual  excess,  112 
Pathology,  112 

Theories  regarding,  112 

Litha^mic  tlieory,  112 

Chemical  theory,  112 

Defective  oxidation,   origin  of,  from, 

112,  113 
Uric-acid  theory,  112,  113 
objections  to,  113,  114 
Kervous  theory  of  origin,  114 
Morbid  anatomy,  115 
Changes  in  blood,  115 
Uric  acid,  excess  of,  in  blood,  1 15 
Urates,  deposits  of,  115 
Exudations,  composition  of,  115 

location,  115 
Joints,  changes  in,  116 
Cartilages,  changes  in,  115 
necronis  of,  116 

relation  of,  to  uratic  deposits,  116 
Synovial  membranes,  changes  in,  115 
Joints,  hvperplasia  of  connective  tissue 
of,  116 
abscesses  of,  116 
metatarso-phalangeal,   frequency  of 

disease  of  116 
most  afiected,  116 
Blood-vessels,  changes  in,  117 
Heart,  changes  in,  117 
Kerves,  changes  in,  117 
Kidneys,  changes  in,  117 
cirrhosis  of,  117 
deposits  in,  117 

seat  and  cliaracter,  117 
nratic  depcsits  in,  117 
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Gout — Morbid  Anatomy:   liiver,  changes 
in,  117,  118 
Symptoms,  118 
Prodromal,  118 
Derangements    of   primary  digestion, 

118^ 
Dyspepsia,  118 

Constipation,  118 

Diarrhoea,  118 

^Nervous    symptoms    accompanying, 
118 
Derangements  of  nutrition,  118 
Catarrhal  afiections  of  skin,  118 

mucous  membranes,  118 
Debility,  118 

Irritability  of  temper,  118 
Hypochondriasis,  118 
Acute  articular  form,  119 

attack,  119 
Onset.  119 
Fever,  119 
Sleeplessness,  119 
Pain,  119 
Local,  119 

Condition  of  joint,  119 
Keflex  muscular  spasm,  119 
Urine,  changes  in,  119 

amount  of  uric  acid  in,  during  attack, 
119 
Duration,  119 

Improved  health  following,  119 
Atonic  or  irregular  forms,  120 
General  symptoms,  120 
Dyspepsia,  120 
Urine,  changes  in,  120 

specific  gravity,  120 

amount  of  urea,  uric  acid,  and  urates, 
120 
Polyuria,  120,  123 
Articular  symptoms,  121 
Joints  most  afiected,  121 
Pain,  121 
Deformities,  121 
Exacerbations,  frequency  of,  121 
Complications,  121 
Skin  affections,  121 
Perspirations,  local,  121 
Seborrhoea,  121 
Eczema,  121 

relation  of,  to,  121,  122 

seat  and  character,  122 
Acne,  121 

Erythematous  affections,  121 
Affections  of  mucous  membranes.  122 
Pharyngeal  and  laryngeal  catarrh,  122 
Bronchitis,  122 
Gastro-duodenal  catarrh,  122 
Intestinal  catarrh,  122 
Genito-urinary  affections,  123 
Vesical  catarrh,  123 
Gonorrhoea,  123 
Granular  kidney,  123 
Albuminuria,  123 

importance  of,  123 
Glycosuria,  123  • 

Gravel,  124 
Keual  colic,  124 


Gout — Complications:  Dysuria,  124 
Diagnosis,  124 

Kelation  of,  to  acute  and  chronic  rheu- 
matic diseases,  124 
to  gonorrhoeal  rheumatism,  124 
Importance  of  heredity  in,  125 
From  acute  rheumatism,  125 
rheumatoid  arthritis,  1 25 
traumatic  joint  affections,  126 
nervous  arthropathies,  126 
Of  irregular  gout,  126 
Prognosis,  126 

Efiects  of  renal  affections  on,  127 
treatment  on,  127 
Treatment,  127 
Indications,  127 
Dietetic,  127 

Kecessity  of   avoidance    of    carbohy- 
drates, 128 
of  fermented  alcoholic  liquors,  128 
of  beer  and  wine,  128 
of    saccharine     and     amylaceous 
foods,  128,  129 
Use  of  fatty  foods,  129 

of  succulent  vegetables,  129 
of  milk,  129 
Proper  amount  of  food,  129 
Necessity  of  exercise,  130,  131 
Active  and  passive  exercise,  130 
Bathing,  130 
Baths,  use  of,  130 
Climate,  130 
Medicinal,  131 
Of  the  dyspepsia,  131 
Gastro-intestinal  catarrh,  131 
Use  of  i)epsin  and  pancreatin,  131 
of  liydragogue  cathartics,  131 
of  natural  mineral  waters,  131 
of  iron,  132 

and  potash,  132 
of  alkalies,  132 
of  lithia  salts,  132 
of  potassium  salts,  132 
of  sodium  salts,  132 
Modes  of  administering  alkaline  salts, 

132,  133 
Use  of  iodine  salts,  132 

of  water,  133 
Of  acute  articular  gout,  1 33 
Antiphlogistic  method,  133 
Expectant  method,  133 
By  diet,  133 
Local,  134 

Abortive  method,  134 
Use  of  colchicum,  134 
action  of,  134 
objections  to,  134 
method  of  administration,  135 
of  salicylic  acid  and  salicylates,  135 
oil  of  wintergreen,  136 
Gout,  influence  on  causation  of  chronic  in- 
testinal catarrh,  699 
of  rachitis,  144 
of  rheumatoid  arthritis,  89 
and   rheumatism,  influence  on  causation 
of  acute  gastritis,  464 
Grcvel  complicating  gout,  124 
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Guaiacum,  use  of,  in  chronic  articular  rheu- 
matism, 74 
in  tonsillitis,  388 
and  colchicum,  use  of,   in  constipation, 
656 
Guinea-worm,  962 

Gummata  of  lungs  in  hereditary  syphilis, 
307 
of  rectum  and  anus,  900 
Gummatous  infiltration  in  syphilitic  phar- 
yngitis, 407 
Gums,  state  of,  in  morbid  dentition,  373 

in  scurvy,  177 
Gum-water,  use  of,  in  chronic  gastritis,  477 
Gymnastic  exercises,  use  of,  in  rachitis,  166 

H. 

Habit,  influence  on  causation  of  constipa- 
tion, 640 
scrofulous,  peculiarities  of,  243,  244 
Haematemesis  in  lardaceous  degeneration  of 
intestines,  875 
in  acute  yellow  atrophy  of  liver,  1028 
in  purpura  haemorrhagica,  188 
in  scurvy,  180 

in  cancer  of  stomach,  treatment  of,  577 
in  dilatation  of  stomach,  694 
in  hemorrhage  from  stomach,  586 
in  simple  ulcer  of  stomach,  493 
Haematogenous  jaundice,  975 
Haematuria  in  Bilharzia  haematobia,  948 
in  Filaria  sanguinis,  963 
in  purpuj-a  haemorrhagica,  188 
in  scurvy,  180 
Ilaemaphilia,  influence  on  causation  of  stom- 
atorrhagia, 370 
of  hemorriiage  from  bowels,  830 
of  hemorrhage  from  stomach,  582 
Hamamelis  virginica,   use  of,   in    hemor- 
rhoids, 923 
Hair,  growth  on  forehead  and  shoulders,  in 

scrofula,  246 
Hairs  on  mucous  membrane  of  anus,  892 
Hallucinations  in  constipation,  647 
Hand,  deformities  of  in  general  rheumatoid 

arthritis,  82 
Head,  changes  in,  in  rachitis,  146 
of  Taenia  saginata,  934 
of  tape-worm,  description  of,  932 
Headache  in  biliousness,  966 

in  catarrh  of  bile-ducts,  1054,  1055 
in  constipation,  646,  647,  853 
in  pseudo-membranous  enteritis,  767 
in  chronic  intestinal  c^itarrh,  708 
in  intestinal  indigestion,  628 
in  jaundice,  980 
in  lithaemia,  970 
in  acute  gastritis,  467 
in  chronic  gastritis,  475 
in  scurvy,  180 

in  simple  ulcer  of  stomach,  494 
in  trichinosis,  960 

and  vertigo,  in  cancer  of  stomach,  554 
Hearing,  disorders  of,  in  constipation,  647 
in  diabetes  niellitus,  205 
in  scurvy,  181 


Heart-action,  cause  of  slowing  of,  in  jaun- 
dice, 979 
Heart  afl^ections  in  acute  rheumatism,  28,  31 
complicating  chronic  articular   rheuma- 
tism, 72 
disease,  influence  on  causation  of  chronic 
intestinal  catarrh,  700 
of  intestinal  indigestion,  626 
of  simple  ulcer  of  stomach,  487 
organic,  influence  on  causation  of  con- 
stipation, 641 
as   a  cause  of  hyperaemia  of  liver, 
984 
disease  of,  as  a  cause  of  ascites,  1174 
complicating  simple  ulcer  of  stomach, 
503    ^ 
disturbance  in  biliary  concretions,  1077 
in  chronic  gastritis,  474 
in  intestinal  indigestion,  628 
in  rachitis,  152 
lesions  of,  in  gout,  117 

in  acute  intestinal  catarrh,  677 
in  chronic  intestinal  catarrh,  705 
in  acute  yellow  atrophy  of  liver,  1026 
weak,  as  a  cause  of  thrombosis  and  emlxd- 

ism  of  portal  vein,  1095 
and   blood-vessels,  lesions  of,  in  scurvy, 

172 
and  circulation,  condition  of,  in  scurvy, 

179 
and  lungs,  disease  of,  influence  on  causa- 
tion of  acute  gastritis,  464 
of  chronic  gastritis,  471 
of  gastric  hemorrhage,  581 
and  membranes,  lesions  of,  in  acute  rheu- 
matism, 31-36 
Heartburn  in  functional  dyspepsia,  449 

in  dilatation  of  stomach,  593 
Heat,  extreme,  influence  on   causation   of 
cholera  morbus,  720 
of  aphthous  stomatitis,  326 
of  mouth,  in  aphthous  stomatitis,  329 

in  stomatitis  ulcerosa,  337 
in  rectum  in  pseudo-membranous  enteritis, 

765 
use  of,  in  enteralgia,  665 

in  hemorrhage  from  bowels,  834 
Heberden's  nodosities  of   rheumatoid   ar- 
thritis, 86 
Hectic  in  chronic  intestinal  catarrh,  709 
in  chronic  form  of  peri-rectal  and  anal 
abscesses,  896 
Hemiplegia  following  chronic  intestinal  ca- 
tarrh, 710 
Hemorrhage,  frequency  of,  in  scurvy,  179, 

180 
Hemorrhage  from  Bovtels,  830 
General  reniarks,  830 
Etiology,  830 
Constipation,  830 
Scybalous  ma&ses,  830 
Hemorrhoids,  830 
Anal  fissure,  830 
Foreign  bodies,  830 
Abuse  of  cathartics,  830 
Parasites,  831 
Anomalies  in  intestinal  walls,  831 
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Hemorrhage  from  Bowels — Etiology: 

Dvseiitery,  831 

Typlioid  fever,  831 

Embolism,  831 

Tuberculous  and  syphilitic  ulceration, 
831 

Invagination,  831 

Polypi,  831 

Tumors,  831 

Diseases  of  blood-vessels,  832 

Acute  infectious  diseases,  832 

Haemophilia,  832 

Leucliaemia,  832 

Anaemia,  pernicioiis,  832 

Of  melfena  neonatorum,  832 
Morbid  anatomy,  832 
Symptoms,  832 

Pains  and  borborygmi,  833 

Blood,  appearance  of,  833 

Stools,  tarry,  833 

Concealed  form,  833 

Collapse,  833 

Syncope,  833 

Anaemia,  progressive,  833 
Diagnosis,  833 
of  seat,  833 

importance  of  examination  of  rectum 
in,  834 
Treatment,  834 

Eest,  834 

Of  collapse,  834 

Of  anaemia,  834 

Diet,  834 

Cold,  use  of,  834 

Ice-water  injections,  834 

Ergotin,  use  of,  834 

Opium,  use  of,  834 

Tannic  acid,  834 

Tincture  of  iron,  834 

Acetate  of  lead,  834 

Alum,  834 

Turpentine,  834 

Alcohol,  834 

Heat  for  collapse,  834 

Transfusion  of  blood,  834 

Milk,  use  of,  834 
Hemorrhage  from  bowels,  in  intestinal  ulcer, 
827 

mucous  surfaces  in  acute  vellow  atrophy 
of  liver,  1028 

mouth.     See  Stomatorrhagia. 

occlusion  of  biliary  passages,  1089 

stomach,  580 

rectum,  899 
in  cancrum  oris,  341 
in  internal  hemorrhoids,  884 
in  acute  yellow  atrophy  of  liver,  1030 
Hemorrhages  in  cirrhosis  of  liver,  994 
into  pancreas,  1129 
in  purpura  haemorrliagica,  188 
in  cancer  of  stomach,  545 
in  simple  ulcer  of  stomach,  492 
in  suppurative  pylephlebitis,  1100 
in  cancer  of  rectum  and  anus,  904 
in  f)olypi  of  rectum,  882 
sudden  suppression  of,  as  a  cause  of  hyper- 
ajmia  of  liver,  984 


Hemorrhagic  diathesis,  tendency  to,  in  jaun- 
dice, 981 
effusion  into  peritoneum,  1180 
extravasations  in  acute  pancreatitis,  1118 
in  liver  tissue  in  acute  yellow  atrophy 
of,  1025 
form  of  acute   intestinal   catarrh,  treat- 
ment, G98 
Hemorrhoids,  882 

complicating  constipation,  645,  648 
external,  883 
internal,  883 

in  chronic  intestinal  catarrh,  706 
in  intestinal  indigestion,  627 
in  amyloid  liver,  1044 
in  cirrhosis  of  liver,  994 
influence   on    causation    of   hemorrhage 
from  bowels,  830 
Hepar  adiposum,  1046 
Hepatic  calculi,  1058 
colic,  1058,  1070 

distingui^shed  from  enteralgia,  664 
relation  to  malaria,  1071,  1072 
disease,     as    a    cause    of    hemorrhoids, 
884 
complicating  chronic  intestinal  catarrh, 

710 
influence  on  causation  of  chronic  intes- 
tinal catarrh,  700 
disturbance,    influence  on   causation   of 

functional  dyspepsia,  447 
duct,  cause  of  occlusion  of,  1084 

effects  of  occlusion  of,  1085 
dulness,  increased,  in  hypenemia  of  liver, 

986 
form  of  functional  dyspepsia,  treatment, 

457 
glycosuria,  973 

resonance  on  percussion,  significance,  1156 
secretion,  deficient,  in  intestinal  indiges- 
tion, treatment,  635 
Hepatogenous  jaundice,  976 
Hereditary  nature  of  rachitis,  144 

syphilis.     See  Syphilis,  Hereditary. 
Heredity,  influence  on  causation  of  consti- 
pation, 640 
of  diabetes  mellitus,  203 
of  functional  dyspepsia,  438 
of  enteralgia,  659 
of  gout,  109 

of  cancer  of  intestine,  869 
of  chronic  intestinal  catarrh,  699 
of  intestinal  indigestion,  623 
of  carcinoma  of  liver,  1033 
of  purpura,  191 
of  acute  rheumatism,  21 
of  chronic  articular  rheumatism,  70 
of  gonorrhoeal  rheumatism,  103 
of  muscular  rheumatism,  75 
of  rheumatoid  arthritis,  88,  91 
of  scrofula,  232 
of  cancer  of  stomach,  535 
of  tonsillitis,  380 
of  tabes  mesenterica,  1105 
Hernia,  complicating  constipation,  648 
internal,  laparotomy  for,  866 
strangulated,  forms  of,  843 
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Hernise,  weight,  influence  on  causation  of 

dilatation  of  stomach,  590 
Hernial  sacs,  stomach  in,  617 
Herpes  of  anus,  892 

zoster  due  to  biliary  calculi,  1078 
Herpetic  form  of  acute  pharyngitis,  nature 
and  course,  392 
tonsillitis,  etiology,  380 
form  of  tonsillitis,  treatment  of,  388 
Hiccough  in  acute  gastritis,  467 

in  spasmodic  stricture  of  oesophagus,  420 
in  cancer  of  stomach,  540 
Histology  of  gastric  cancer,  563,  564,  565 
History  of  catarrh  of  bile-ducts,  1051 
of  cancrura  oris,  338,  339 
of  cholera  morbus,  719 
of  dysentery,  777 
of  enteralgia,  658 

of  pseudo-membranous  enteritis,  763 
of  acute  yellow  atrophy  of  liver,  1023 
of  gout,  i09 

of  glossitis  parasitica,  357 
of  parenchymatous  glossitis,  359 
of  acute  intestinal  catarrh,  667 
of  macroglossia,  349 
of  acute  oesophagitis,  409 
of  organic  stricture  of  oesophagus,  422 
of  spasmodic  stricture  of  oesophagus,  419 
of  diseases  of  pancreas,  1112 
of  paratyphlitis,  814 
of  acute  pharyngitis,  400 
of  peritonitis,  1132 
of  introduction  of  opium  in  treatment  of 

acute  peritonitis,  1146-1151 
of  rheumatoid  arthritis,  78 
of  scurvy,  167-169 
of  cancer  of  stomach,  530 
of  cirrhosis  of  stomach,  611 
of  dilatation  of  stomach,  586 
of  simple  ulcer  of  stomach,  480 
of  tabes  mesenterica,  1183 
of  thrush,  331 
of  tonsillitis,  379 
of  typhlitis,  814 
Hoarseness  in  chronic  pharyngitis,  404 
Hob-nail  appearance  of  hepatic  surface  in 

cirrhosis  of  liver,  992 
Hog,  Trichina  spiralis  in,  958 
Hooklets,  in  fluid  of  hydatids  of  liver,  sig- 
nificance, 1105 
Hot  climates,  influence  on  causation  of  in- 
testinal indigestion,  624 
drinks,  as  a  cause  of  acute  oesophagitis, 
410 
influence  on  causation  of  chronic  oesoph- 
agitis, 416 
embrocations  in  typhlitis,  820 
season,  influence  on  causation  of  dysen- 
tery, 787 
weather,  intestinal  affections  of  children 
in,  726 
Hot-water  injections  in  jjseudo-membranous 
enteritis,  774 
in  intestinal  obstruction,  860 
in  intestinal  ulcer,  829 
upe  of,  ill  gastralgia,  403 
in  chronic  gastritis,  477 


Hot-water  injections,  use  of,  in  pruritus  ani, 
917 
in  sphincterismus,  916 
Hour-glass  contraction  of  stomach,  617 

in  gastric  cancer,  566 
Hutchinson  on  peculiarities  of  incisor  teeth 

in  hereditary  syphilis,  293,  294 
Hunyadi   Janos  water,  use  of,  in  intesti- 
nal indigestion,  636 
Hydatid  tumors,  varieties  and  seat,  944 
Hydatids  of  liver,  1101 
Hydrocephalus,  spurious,  in  entero-colitis, 

735 
Hydrochloric  acid,  use  of,   in    functional 
dyspeI)^5ia,  456 
free,  detection  of,  in  fluids  of  gastric 

cancer,  543 
use  of,  in  dilatation  of  stomach,  609 
Hydrocyanic  acid,  use  of,  in  cholera  mor- 
bus, 725 
in  functional  dyspepsia,  458,  459 
in  gastralgia,  463 
in  acute  gjistritis,  469 
Hydrogen  peroxide,  use  of,  in  tuberculous 

pharyngitis,  402 
Hydrojihobia,  influence    on    causation    of 
spasmodic  stricture  of  oesophagus, 
419 
Hydrotherapy,   use  of,   in  functional  dys- 
pepsia, 457 
Hydrothorax,  complicating  gastric  cancer, 

560 
Hygiene,   bad,   influence  on   causation  of 
scrofula,  232 
improper,     influence     on     causation    of 
chronic  intestinal  catarrh,  699 
Hygienic  treatment  of  diabetes  mellitus,  225 
of  pseudo-membranous  enteritis,  776 
of  intestinal  indigestion,  632 
of  chronic  interstitial  pancreatitis,  1122 
of  obstruction  of  pancreatic  duct,  1131 
of  acute  rheumatism,  69 
of  muscular  rheumatism,  77 
of  rheumatoid  arthritis,  101 
of  scurvy,  183 
of  tabes  mesenterica,  1194 
Hyperemia  of  liver,  983 

relation  to  causation  of  diabetes  melli- 
tus, 195 
Hyperplasia  and  atrophy  of  liver,  in  pho&« 

pliorus-poisoning,  1031 
Hyperpyrexia  in  acute  rheumatism,  29,  66 
of  acute  rheumatism,  treatment  of,  66- 

68 
treatment,  in  acute  intestinal  catarrh,  692 
Hypertrophy,  of  intestinal  walls  in  consti- 
pation, 644 
of  gastric  walls  in  stenosis  of  pylorus, 
615 
in  dilatation  of  stomach,  599 
of  tongue,  349 
Hypochondria  in  fatty  liver,  1048 
liypochrondriasis  in  functional  dyspepsia, 
451 
in  gout,  1 1 8 
Hypochondrium,  right,  uneasiness  in,  from 
gall-stones,  1069 
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Hypodermatic  alimentation  in  simple  ulcer 
of  stomach,  525 
use  of  iron  in  simple  ulcer  of  stomach, 
.528 
Hypogastric  plexus,  lesions,  in  acute  peri- 
tonitis, 1136 
Hypophosphates,  use  of,  in  scrofula,  252 
Hypostatic  congestion  of  lungp  in  entero- 
colitis, 734 
pneumonia,  in  entero-colitis,  735 
Hysteria  in  hepatic 'colic,  1071 

influence    on    causation    of   oesophageal 
paralysis,  429 
Hysterical  form  of  enteralgia,  treatment,  664 
origin  of  spasmodic  stricture  of  oesopha- 
gus, 767 
phenomena  in  gastralgia,  461 
symptoms  of  pseudo-membranous  enteri- 
tis, 767 


Ice,  use  of,  in  cholera  infantum,  762 
in  cholera  morbus,  725 
in  entero-colitis,  762 
in  acute  gastritis,  468 
in  acute   intestinal   catarrh,   689,    690, 

693,  698 
in  intestinal  ulceration,  829 
in  acute  pancreatitis,  1120 
in  acute  pharyngitis,  397 
in  acute  oesophagitis,  416 
in  rectal  hemorrhage,  927 
in  cancer  of  stomach,  576 
in  simple  ulcer  of  stomach,  525 
in  aphthous  stomatitis,  330 
in  catarrhal  stomatitis,  325 
in  tonsillitis,  388 
local  use  of,  in  intestinal  obstruction,  864 
locally,  in  proctitis,  919 
Ice-bag,  use  of,  in  typhlitis  and  perityph- 
litis, 822 
Ice-water,  influence  on  causation  of  cholera 
morbus,  721 
injections  in  dysentery,  810 

in  hemorrhage  from  bowels,  834 
in  hemorrhage  from  rectum,  927 
Icterus,  925 
Icthyosis  linguae,  356 
Idiocy  and  cretinism,  relation  to  macroglos- 

sia,  350 
Idiopathic  J'auses  of  gastric  hemorrhage,  582 
pancreatitis,  acute,  1118 
tonsillitis,  379 
Idiosyncrasy,  influence  on  causation  of  en- 
teralgia, 660 
of  acute  intestinal  catarrh,  671 
of  intestinal  indigestion,  623 
Ignipuncture,   use   of,   in  hypertrophy   of 

tongue,  354 
Ileitis,  667,  683 

Ileo-caecal  valve,  lesions  of,  in  entero-colitis, 
737 
\ariety  of  intussusception,  846 
Ileo-colitis  of  acute  intestinal  catarrh,  lesions 

of,  674 
Ileum,  lesions  of,  in  entero-colitis,  737 


Ileus,  distinguished  from  enteralgia,  664 
Impacted   feces,  influence   on  causation  of 
ulceration  of  rectum  and  anus,  894 
Impaction  of  biliary  calculi,  1074 

of  foreign  bodies,  as  a  cause  of  intestinal 
obstruction,  837 
Impurities  of  air,  influence  on  causation  of 

entero-colitis,  728-730 
Incision,  deep  in  parenchymatous  glossitis, 
365 
in  fissure  of  anus,  912 
in  fistula  in  ano,  922 
Incisions,  use  of,  in  acute  pharyngitis,  397 
Incisor  teeth,  Hutchinson   on   peculiarities 
of,  in  hereditary  syphilis,  293,  294 
Indigestion.     See  Functional  Dyspepsia. 
influence  on  causation  of  constipation,  642 

of  enteralgia,  660 
in  atrophy  of  stomach,  616 
Indigo-carmine  test  for  sugar  in  urine,  216 
Individual  predisposition,  influence  on  caus- 
ation of  gastric  cancer,  537 
Induration  of  tongue  in  chronic  parenchy- 
matous glossitis,  367 
in  tubercular  ulceration  of  tongue,  369 
Infants,  treatment  of  constipation  in,  656 
Infants'  foods,  farinaceous,  analysis  of,  750, 

751 
Infantile  peritonitis,  1172 
Infection,  syphilitic,  of  child  at  moment  of 
conception,  262,  267 
during  birth,  269 
during  utero-gestation,  267 
of  mother  by  foetus  in  utero,  262 
Infectious  diseases,  acute,  as  a  cause  of  hem- 
orrhage from  stomach,  581 
Infiltration,  fatty,  of  pancreas,  1128 
Infiltrating  form  of  carcinoma  of  liver,  1034 
Inflammation,  scrofulous,  Cornil  and  Ran- 

vier  on  causes  of,  239 
Inflammatory  afiections  of  pancreas,  1118 
diseases  of  stomach,  436 
nature  of  syphilitic  pharyngitis,  406 
nature  of  rachitis,  137,  138 
theory  of  origin  of  gastric  ulcer,  512 
Inflation  of  stomach,  value,  in  diagnosis  of 

gastric  cancer,  549 
Ingluvin,  use  of,  in  simple  ulcer  of  stomach, 

525 
Inhalations,  steam,  use  of,  in  acute  pharyn- 
gitis, 397,  398 
Injection  of  bowel  in  intestinal  obstruction, 
864 
of  ice-water  in  hemorrhage  from  rectum, 

927 
subcutaneous,  of  oil,  in  simple  ulcer  of 
stomach,  525 
Injections  of  hot  water,  in  intestinal  ulcer, 
829 
uterine,  influence  on  causation  of  acute 
peritonitis,  1140 
Injury,  influence  on  causation  of  acute  intes- 
tinal catarrh,  673 
of  acute  oesophagitis,  411 
of  diseases  of  pancreas,  1114 
of  acute  peritonitis,  1 1 40 
of  acute  pharyngitis,  391 
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Injury,  influence  on  causation  of  rheuma- 
toid arthritis,  91 
of  scrofula,  236 
of  cirrhosis  of  stomach,  612 
of  rupture  of  stomach,  618 
of  simple  ulcer  of  stomach,  486 
Injuries,  influence  on  causation  of  diabetes 
mellitus,  203 
of  parenchymatous  glossitis,  360 
Inosite  in  diabetic  urine,  208 

test  for,  in  diabetic  urine,  217 
Inspissated  bile,  1058 

treatment  of,  1079 
Intellect,  state  of,  in  rachitis,  149 
Intermarriage  of  scrofulous  persons,  249 
lutermittence  of  pain  in  simple  ulcer   of 

stomach,  491 
rntermittent  fever,  complicating  chronic  in- 
testinal catarrh,  710 
influence  on  causation  of  simple  gastric 
ulcer,  488 
Internal  hemorrhoids,  symptoms  of,  883 

strangulated  hernia,  forms  of,  843 
Interstitial  hepatitis,  990 

keratitis  in  hereditary  syphilis,  299 
pancreatitis,  chronic,  1121 
Intestines,  Cancer  of,  868 
Definition,  868 
Etiology,  868 
Forms  of,  868 
Scirrhous,  868 
Lvmpho-sarcoma,  868 
Cylinder-cell,  868 
Colloid,  868 
Primary,  868 
Secondary,  868 
Relative  frequency,  868 
Seat,  869 

of  secondary  form,  869 
Age,  influence  of,  on  causation,  869 
Sex,  influence  of,  on  causation,  869 
Heredity,  influence  of,  on  causation,  869 
Exciting  causes,  869 
Symptoms,  869 

Vagueness  of  early  symptoms,  869 
Irregular  bowels,  869 
Undefined  pains,  869 
Physiognomy,  869 
Tumor,  presence  of,  869 
character  of,  870 
pain  in,  870 
])ulsation  of,  870 
Of  duodenal  form,  870 
pain  in,  870 
vomiting  in,  870 
Of  lower  intestine,  870 
constipation,  871 
stools,  bloody  and  mucous,  871 
sudden  disappearance  of  symptoms 
from  softening  of  tumor,  871 
(Edema,  871 
Wasting,  871 
Cachexia,  871 
Duration,  871,  873 
Morbid  anatomy,  871 

Cylinder-cell  epithelioma   most  com- 
mon form,  871 


Intestines,    Cancer    of — Morbid    Anat- 
omy: Method  of  growth,  872 
Scirrhous  form,  method  of  growth  of, 

872 
Ulceration  in,  872 

Colloid  form,  method  of  growth  of,  872 
Invasion  of  neighboring  parts,  873 
Secondary  to  he[)atic  cancer,  873 
Melanotic  sarcoma,  secondary  to  tumor 
of  eye  or  skiij,  873 
Diagnosis,  873 

Of  duodenal  form,  873 

from  pyloric  cancer,  873 
Tumor,  significance  of,  873 

from  fecal  tumor,  873 
Significance  of  cancerous  fragments  in 
stools,  873 
Prognosis,  873 

Death,  cause  of,  873 
Treatment,  874 
Diet,  874 
Intestines,  Lardaceous  Degeneration 
OF,  874 
Synonyms,  874 
Frequency,  874 

Symptoms,  absence  of  specific,  874 
Diarrhoea,  874 

Hemorrhage  from  bowels,  874 
Hsematemesis,  875 
General  condition,  875 
Death,  cause,  875 
Morbid  anatomy,  875 
Seat  of  degeneration,  875 
Mucous  membrane,  lesions  of,  875 
Iodine  test,  875 
^Metliyl-aniline-violet  test,  875 
^lethod  of  testing,  876 
Ulceration  and  enlargement  of  mucous 

surface,  876 
Microscopic  appearance  of  lardaceous 

materials,  876 
Degeneration  of  the  vessels,  876 
Diagnosis,  876 
Prognosis,  876 
Treatment,  876 

Incurability  of,  876 

Diet,  876 

Of  diarrhoea,  876 

Bismuth   subnitrate,   use  of,   in   lai'ge 

doses,  876 
Of  hemorrhage,  876 
Intestinal  Affections  of  Children  in 
Hot  Weather,  726 
Evtero-colitis,.  726 
Etiology,  727 

Summer  heats,  727 
Season,  727,  728 
Vitiated  air,  728-730 

nature  of  impurities  in,  729 
gases,  729 
organic  matter,  729 
Over-crowding,  730 
Filth,  730 

Improper  food,  731,  732 
Artificial  feeding,  731 
Poor  breast-milk,  731 
Impure  cow's  milk,  731 
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Intestinal  Affections  of  Children  in 
Hot  Weather:    Enlero- Colitis — 
Etiology:  Age,  influence  on  causa- 
tion, 732 
Kelation  of  dentition  to,  733 
Symptoms,  733 
Onset,  733 

Stools,  characters  of,  733,  734,  736 
Tongue,  state,  733 
Vomiting,  733 
significance  of  date  of  appearance 
of,  733,  734 
Vomit,  characters,  733 
Pulse,  state  of,  734,  736 
Fever,  734,  736 
Skin,  state  of,  734,^736 
Kidneys,  state  of,  734 
Skin  eruptions,  734 
Hypostatic  congestion  of  lungs,  734 

pneumonia,  735 
Spurious  hydrocephalus,  735 

symptoms,  735 
Convalescence,  736 
Death,  'Cause  of,  736 
Wasting,  736 
Drowsiness,  735,  736 
Morbid  anatomy,  736 
Hyperjemia  of   mucous  membrane, 

737 
Duodenum,  lesions  of,  737 
Jejunum,  lesions  of,  737 
Ileum,  lesions  of,  737 
Ileo-caecal  valve,  thickening  of,  737 
Ulcers,  737,  738 

seat  of,  737,  738 
Mucous  membrane,  softening  of,  737 
Colon,  lesions  of,  738 
Solitary  glands,  enlargement  of,  738 
Peyer's  patches,  enlargement  of,  738 
.  Appendix    vermiformis,  lesions    of, 
738 
Mesenteric  glands,   enlargement  of, 

739 
Stomach,  lesions  of,  739 
Mouth,  lesions  of,  739 
Liver,  lesions  of,  739 
Lungs,  lesions  of,  740 
Brain,  lesions  of,  740 
Diagnosis,  740 
Significance  of  abdominal  tenderness, 
740 
Prognosis,  741 
Mortality,  726,  727 
Cholera  Infantum,  or  Ckoleriform  Diarrhcea, 
741 
Nature,  744 

Relation  to  thermic  fever,  745 
Symptoms,  741 
Onset,  741 
Stools,  741 

characters  of,  741 
Vomiting,  742 
Appetite,  impaired,  742 
Thirst,  742 
Tongue,  state  of,  742 
Temperature,  742 
Restlessness,  742 


Intestinal  Affections  of  Children  in 
Hot  Weather:  Cholera  Infantum, 
or  Choteriform  Diarrhoea  —  Symp- 
toms :  Loss  of  strength,  742 

Emaciation,  742 

Urine,  state  of,  742 

Pulse,  state  of,  742 

Stupor,  742 
Morbid  anatomy,  742 

Rilliet  and  Barthez  on  lesions,  742 

Stomach,  lesions  of,  743,  744 

Intestinal  canal,  lesions  of,  743,  744 

Bacteria,  significance  of,  744 
Diagnosis,  745 
Prognosis,  745 
Duration,  746 
Treatment,  746 

Preventive,  746 

AVeaning,  time  for,  746 

Change  of  air,  746,  756 

Amount  of  food  ingested  by  healthy 
infants,  746 

Curative,  747 

Diet,  746,  748 

Milk,  use  of,  749 

Woman's  milk,  composition  of,  749, 
750 

Cow's  milk,  composition  of,  749,  750 

Farinaceous  foods,  analyses  of,  750, 
751 

Cow's  milk,  objections  to,  749,  751 

Peptonized  milk,  use  of,  751,  753 

Mode  of  peptonizing,  752 

Oatmeal  and  barley  as  diluents,  753 

Farinaceous  foods,  use  of,  753 

Flour- ball,  use  of,  754,  755 

Liebig's  foods,  use  of,  754 

Nestle's  food,  use  of,  754 

Ridge's  food,  use  of,  754 

Condensed  milk,  use  of,  754 

Beef-,  mutton-,  and  chicken-tea,  use 
of,  755 

Necessity  of  cleanliness,  756 

Change  of  climate,  756 

Medicinal,  757  ^ 

Of  first  stage,  757 

Purgatives,  use  of,  757 

Sodium  benzoate,  use  of,  757,  761 

Sodium  bicarbonate,  757 

Opium,  use  of,  758,  759 

Mist,  cretse,  use  of,  758 

Bismuth  subnitrate,  use  of,  758 

Of  cholera  infantum,  759 

Of  cerebral  symptoms,  759 

Bromide  of  pota*<sium,  use  of,  759 

Of  second  stage,  759 

Pepsin,  use  of,  760 

Calomel,  use  of,  760 

Lactopeptin,  use  of,  760 

Enemata,  use  of,  760 

Argent  i  nitratis,  use  of,  761 

Alcohol,  use  of,  761 

Of  vomiting,  761 

Lime-water,  use  of,  762 

Carbolic  acid,  use  of,  761 

Ipecacuanha,  use  of,  762 

Ice,  use  of,  762 
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Intestinal  Affections  of  Children  in 
Hot  Weather  :  Cholera  Infinitum, 
or  Cholerif&na  Diarrfuea  —  Treat- 
ment: Liquor  ferri  nitratis,  uae 
of,  702^^ 
Intestinal  canal,  lesions  of,  in  cholera  in- 
fantum, 743,  744 

state  of,  in  catarrh  of  bile-duct,  1054 
Intestinal  Catarrh,  Acute,  667 
Synonyms,  667 
History,  667 
Jfature  and  classification,  668 

Inflammatory  nature,  668 
Etiology,  669 

Geographical  distribution,  669 

Race,  669 

Sex,  669 

Age,  670 

Climate,  669 

Summer  heats,  669 

Sudden  changes  of  temperature,  670 

Cold,  670 

External  bums,  670 

Impure  air,  670 

Sewer  gas,  670 

Temperament  and  idiosyncrasy,  671 

Previous  attacks,  671 

Sedentary,  life,  671 

Abuse  of  tobacco  and  alcohol,  671,  672 

Constipation,  671 

Eruptive  fevers,  671 

Uraemia,  671 

Malaria,  671 

Chronic  wasting  diseases,  671 

Phthisis,  671 

Improper  and  excessive  food,  671,  672 

Irritant  and  caustic  poisons,  672 

Drastic  purgatives,  672 

Foreign  bodies,  672 

Impure  water,  672,  673 

Injury,  673 

Emotional  influence,  673 

Lesions  of  nerve-centres,  673 

Micro-organisms,  673 

I^acteria,  673 
Morbid  anatomy,  673 

External  appearance  of  intestines,  673 

Distension  of  colon  and  cwcum,  673 
of  small  intestines,  673 

Color  of  intestines,  673 

Serous  membrane  of  intestines,  lesions 
of,  674 

Appearance  of  intestinal  contents,  674 

Intestinal  mucous  membrane,  lesions  of, 
674 

Mucous  membrane,  seat  of  inflamma- 
tion of,  674 

Ileo-colitis,  674 

Duodenal  mucous  membrane,  lesions  of, 
674 

Hypersemia  of  mucous  membrane,  674 

Swelling  and  softening  of,  675 

Villi,  lesions  of,  675 

Solitary  glands,  lesions  of.  675 

Peyer's  patches,  tumefaction  of,  675 

Ulcers,  catarrhal,  676 
follicular,  676 


Intestinal  Catarrh,  Acute  —  Morbid 
Anatomy:  Ulcers,  seat  of,  676 
Mucous  collections,  676 
Vibrios  and  bacteria,  676 
Mesenteric  glands,  enlargement  of,  677 
Liver,  lesions  of,  677 
Spleen,  lesions  of,  677 
Kidneys,  lesions  of,  677 
Lungs,  lesions  of,  677 
Heart,  lesions  of,  677 
Brain,  lesions  of,  677 
Pathological  histology,  677 
Congestion  of  capillaries,  677 
Transudation  of  serum,  677 
Rupture  of  small  vessels,  677 
Increase  of  mucus,  677 
Origin  of  mucus,  677 
Increased  cellular  growth,  677 
Formation  of  ulcers,  677 
Desquamation  of  epithelium,  677 
Symptoms,  677 
Mild  forms  of,  678 
Onset  of,  678 
Pain,  678 

Stools,  character  of,  678 
Tongue,  dryness  of,  678 
Duration  of,  678,  681 
Severe  forms  of,  678 
Pain  and  colics,  679,  682 
Borborygmi,  679 
Tympanites,  679 
Abdomen,  intumescence  of,  679 

tenderness  of,  679 

soreness  on  moving,  679 

pain,  in,  679,  682 
Diarrhoea,  679,  681 
Number  of  stools,  679 
Character  of  stools,  680,  681,  682 
Color  of  stools,  680,  681,  682 
Blood  in  stools,  680,  681,  682 
Odor  of  stools,  680 
Tongue,  condition  of,  680,  681 
Thirst,  680,  681  _ 
Nausea  and  vomiting,  681 
Fever,  681 

Urine,  condition  of,  681 
Paraplegia  and  muscular  contraction, 

681 
Delirium,  681 
Physiognomy,  681 
Emaciation,  682 
Collapse,  682 
Pulse,  682 
Duration,  682 
In  children,  682 
Loss  of  strength,  682 
Choleriibrm  diarrhcva,  682 
Varieties  due  to  seat,  682 
Acute  duodenitis,  682 

relation  to  integumental  bums,  682 
symptoms,  682 

ileitis,  683 

jejunilis,  683 
svmptoras,  683 

colitis,  683 
symptoms,  684 
bloody  stools,  684 


INDEX  TO    VOLUME  II. 


1233 


Intestinal  Catarrh,  Acute — Varieties 
due  to  seat:   Acute  colitis,  tenes- 
mus, 684 
Proctitis,  684 

symptoms,  684 

burning  in  rectum,  684 

tenesmus,  684 

mucous  stools,  684 
Diagnosis,  684 
Of  ileo-colitis,  685 
Of  follicular  ulceration,  685 
In  children,  686 
From  typhoid  fever,  676,  685,  686 

dysentery,  686 

enteralgia,  686 

abdominal  rheumatism,  686 

lead  colic,  686 

peritonitis,  686 
Prognosis,  687 
Treatment,  687 
Prophylactic,  687 
Change  of  climate,  688 
Disinfection,  688 
Proper  clothing,  688 
When  arising  from  cold,  688 
heat,  688 

undigested  food,  689 
Briglit's  disease,  689 
phthisis,  689 
Value  of  rest,  G90 

of  counter-irritation,  688,  690,  698 
Of  thirst,  690 
Of  hyperpyrexia,  692 
Of  flatulence,  693 
Of  diarrhoea,  693 
Of  ulcers,  698 
Of  hemorrhagic  form,  698 
Of  choleraic  form  in  children,  698 

in  adults,  698 
Of  duodenitis,  698 
By  rectum,  697 
Diet.  687,  688,  690 

in  children,  692 

of  convalescence,  692 
Use  of  blood-letting,  690 

of  milk,  690,  691 

of  buttermilk,  691 

of  koumiss,  691 

of  eggs,  691 

of  beef-tea,  691 

of  raw-beef,  691 

of  milk,  690,  691 

of  poultices,  688,  690 

of  sinapisms,  688,  690 

of  ice,  689,  690,  693,  698 

of  warm  and  cold  baths,  692 

of  aconite,  689 

of  quinia,  692 

of  jaborandi,  688 

of  bismuth,  693 

of  alkalies,  693 

of  mineral  acids,  693,  694,  695 

of  opium,  689,  693,  698 

of  oxide  of  zinc,  694 

of  chalk  mixture,  694 

of  lime-water,  694 

of  cassava- water,  694 
Vol.  II.— 78 


Intestinal    Catarrh,    Acute  —  Treat- 
ment :  Use  of  sugar  of  lead,  694 

of  calomel,  695 

of  bichloride  of  mercury,  695 

of  vegetable  astringents,  695 

of  gallic  acid,  695 

of  tannic  acid,  695 

of  ipecacuanha,  695 

of  coto-bark,  696 

of  alum,  696 

of  sulphate  of  copper,  696 

of  nitrate  of  silver,  696,  698 

of  oxide  of  silver,  696 

of  iron,  696 

of  carbolic  acid,  696 

of  creasote,  696 

of  salicylic  acid,  696 

of  sulpiio-carbolate  of  calcium,  696 

of  enemata,  697 

of  irrigation  of  large  intestine,  697 

of  iced  coffee  in  children,  698 

of  bromides,  698 

of  spirits  of  camphor,  698 
Intestinal  Catarrh,  Chronic,  699 
Etiology,  699 
Age,  699 
Sex,  699 
Heredity,  699 
Bad  hygiene,  699 
Overwork,  699 
Chronic  wasting  diseases,  699 
Phthisis,  699 
Bright's  disease,  699 
Gout,  699 

Addison's  disease,  700 
Syphilis,  700 
Malaria,  700 
Disease  of  heart  and  luogp,  700 

liver,  700 
Improper  food,  700 
Alcohol,  700 
Foreign  bodies,  700 
Chronic  lesions  of  bowels,  700 
Morbid  anatomy,  700 

Intestines,  seat  of  lesions,  700,  701 

alteration  in  calibre,  700 
Intestinal  walls,  hypertrophy,  700 
Mucous  membrane,  lesions  of,  700 
alteration  in  color,  701 
of  ileum,  swelling  of,  701 
hypertrophy  of  villi,  701 
Solitary  glands,  alterations  in,  702 
Peyer's  patches,  alterations  in,  702 
Colon,  ulcers  of,  702 

seat  and  character,  702 
perforating,  702 
Presence  of  pseudo-membrane,  702 
Veins,  varicose  condition,  702 
Duodenal  ulcer  from  external  burns  and 
chronic  Bright's  disease,  703 
from  embolism,  703 
Adhesions,  peritoneal,  703 
Suppuration  of  duodenum,  703 
Chronic  proctitis,  lesions,  703 
Mucous  membrane,  condition,  703 
Inflammation  of  peri-rectal  tissue,  703 
Abscesses,  703 
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Intestinal  Catarrh,  Chronic — Morbid 
Anatomy:  Fistulae,  703 
Pathological  histology,  7u3 

Increased  cell-proliferation,  703 
Hypertrophy  of  tissue,  703 
Glands  of  Lieberkiihn,  elongation  of,  703 
Mode  of  formation  of  ulcers,  703 

cicatrization  of  ulcers,  703 
Formation  of  cysts,  704 
origin,  704 

polypoid  growths,  704 
seat,  704 
Atrophy  of  intestinal  walls, 
seat,  704 

mucous  membrane  in,  705 
Amyloid  degeneration  of  mucous  mem- 
brane, 705 
'Peritoneum,  lesions,  705 
Mesenteric  glands,  enlargement,  705 
Liver,  lesions  of,  705 

abscess  of,  705 
Gall-bladder,  lesions  of,  705 
Spleen,  lesions  of,  705 
Pancreas,  lesions  of,  705 
Kidneys,  lesions  of,  705 
Heart,  lesions  of,  705 
Lungs,  lesions  of,  706 
Pleura,  lesions  of,  706 
Cornea,  lesions  of,  706 
Brain,  lesions  of,  706. 
Symptoms,  706 
Mild  forms,  706 
State  of  bowels,  706 
Signs  of  intestinal  indigestion,  706 
Time  of  appearance,  706 
Fulness,  706 

Colicky  pains  and  borborygmi,  706 
Constipation,  706 
Diarrhoea,  706 
Abdomen,  state  of,  706 
Depression  of  spirits,  706 
Hemorrhoids,  706 
Severe  forms,  707 
Tongue,  state,  707 
Appetite  impaired,  707 
Time  of  appearance,  707 
Pain,  707 

Abdomen,  state,  707 
Tympanites,  707 
Diarrhoea,  707 

quantity,  707 
Stools,  appearance,  707 

bloody,  707 

mucous,  708 

composition,  708 

micrococci  and  bacteria  in,  708 

unahered  food  (lientery),  708 
Hea<lache,  708 
Depression,  708 
Vertigo,  708 
Sleeplessness,  708 
Palpitation,  708 
Urine,  state,  708 
Progress  and  termination,  709 
Progressive  emaciation,  709 
Anaemia,  709 
Cuticle,  dryness  of,  709 


Intestinal  Catarrh,  Chronic — Progreae 
and  termination :  P^ever,  709 
Hectic,  709 
Pulse,  709 
Death,  cause,  709 
Complications,  709 
Dropsy,  general,  709 
CEdenia  of  one  extremity,  709 
Chronic  bronchitis,  709 
Phthisis,  709 
Pneumonia,  709 
Peritonitis,  710 
Tuberculosis,  710 
Bright's  disease,  710 
Intermittent  and  remittent  fever,  710 
Hepatic  disease,  710 
Ulceration  of  cornea,  710 
Sequelae,  710 

Chronic  intestinal  indigestion,  710 
Tabes  mesenterica,  710 
Constipation,  710 
Stricture,  intestinal,  710 
Paralysis,  710 
Para-  and  hemiplegia,  710 
Diagnosis,  710 

Of  primary  from  secondarv  diarrhcBa, 

711 
From  chronic  dysentery,  711 
Of  locality  of  lesion,  711 
Of  duodenal  form,  711 
Of  catarrh  of  jejunum  and  ileum,  712 
Of  catarrh  of  colon,  712 
Of  stage  of  inflammatory  process,  712 
Of  follicular  ulceration,  712,  713 
Of  duodenal  ulcer,  713 
From  tuberculous  ulceration,  713 
From  cancerous  ulceration,  713 
Prognosis,  713 
Treatment,  714 

Preventive,  714,  715 
Of  cause,  714 
Mild  forms,  714 
Diarrhoea,  715 
Constipation,  714 
Of  follicular  form,  716 

ulceration,  718 
Rest,  716 

Change  of  residence,  715,  716 
Baths,  714,  716 
Sitz  baths,  716 
Permanent  baths,  716 
Exercise,  714,  710 
Diet,  714,  716 
Milk,  716 
Use  of  stimulants,  716 

wines,  716 

purgatives,  714,  715 

mineral  waters,  714,  715 

Rockbridge  alum  water,  714,  717 

iron,  714,  715,  717 

bitter  tonics,  715 

quinia,  715 

mineral  acids,  715 

strychnia,  714,  715 

medicated  enemata,  714,  717,  718 

rectal  irrigation,  cold  water,  717 

arsenic,  715 
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Intestinal   Catarrh,  Chronic— Treat- 
ment:  Use  of  bismuth,  715,  717 
liquor  pancreaticus,  714 
mineral  astringents,  717 
nitrate  of  silver,  717,  718 
opium,  715,  718 
turpentine  and  copaiba,  718 
ergot,  718 
cod-liver  oil,  718 
corrosive  sublimate,  717 
gallic  acid,  717 
Intestinal  catarrh,  complicating  gout,  122 
influence  on  causation  of  tabes  mesen- 
terica,  118(5 
colic.     See  Enteralgia. 
contents,  in  acute  intestinal  catarrh,  674 
dilatation,  in  constipation,  643 
disorders,  influence   on   causation   of  ca- 
tarrhal stomatitis,  322 
of  thrush,  332 
Intestinal  Indigestion,  620 
Nature,  620 

Physiology  of  intestinal  digestion,  620 
Action  of  saliva,  620,  621 

of  gastric  juice,  621 
Chyme,  composition  of,  621 
Action  of  bile,  621 

of  pancreatic  juice,  622 
of  trypsin,  622 
Peristalsis,  cause  of,  622,  623 
Action  of  liver,  623 
Absorption  of  peptones  and  sugar,  623 
of  oils  and  fats,  623 
Etiologv,  623 
Sex,  623 
Age,  623 
Heredity,  623 
Idiosyncrasy,  623 
Anaemia,  623 
Kachitis,  623 
Syphilis,  623 
Febrile  diseases,  623 
Strumous  diathesis  and  phthisis,  624 
Want  of  exercise,  624 
Sexual  excess,  624 
Impure  air,  624 
Mental  overwork,  624 
Worrv  and  anxietv,  624 
Wealth,  624 

Sedentary  occupations,  624 
Tight-lacing,  624 
Hot  climates,  624 
Over-eating,  624 
Indigestible  food,  625 
Excess  of  starchy  food,  625 
Alcohol,  abuse  of,  625 
Condiments,  abuse  of,  625 
Irregularity  in  meals,  625 
Imperfect  mastication,  625 
Tobacco,  abuse  of,  625 
Constipation,  625 
Excess  of  gastric  acid,  626 
Obstruction  of  bile-ducts,  626 
Pancreatic  disjcase,  626 
Disease  of  heart  and  lungs,  626 
of  intestines,  626 
Symptoms,  626 


Intestinal      Indigestion  —  Symptoms : 
Forms,  626 

Acute  form,  626 

Chronic  form  627 

Time  of  appearance  after  eating,  627 

Pain,  627 

character  and  seat  of,  627 

Tympanites  and  borborygmi,  627 

Fulness  after  eating,  627 

Gas,  source  of,  627 

Abdominal  swelling,  627 

Constipation,  627 

Stools,  character  of,  627 

Diarrhoea,  627 

Hemorrhoids,  627 

Tongue,  state  of,  628 

Nervous  system,  state  of,  628 

Depression  of  spirits,  628 

Sleeplessness,  628 

Headache,  628 

Vertigo,  628 

Anxiety  and  worry,  628 

Mental  power,  impaired,  628 

Paralysis,  628 

Sensibility,  modifications  of,  628 

Faintings,  628 

Heart  disturbance,  628 

Palpitation,  628 

Circulation,  languid,  628 

Cold  extremities,  628 

Urine,  state  of,  628 
lithates  in,  628 
albuminuria,  628 

Perversion  of  sexual  function,  629- 

Anaemia,  629 

Skin  eruptions,  629 

Liver,  functional  disorder  ol',  629 
Course,  630 
Duration,  630 
Termination,  630 

In  deterioration  of  health,  630 

In  organic  disease,  630 

In  phthisis,  630 
Diagnosis,  630 

From  gastric  dyspepsia,  631 

Of  varieties  of,  631 

Of  pancreatic  form,  631 

Of  biliary  form,  <')31 
Prognosis,  631 
Treatment,  632 

Of  acute  form,  632  i 

Of  chronic  form,  632  ;•     . 

Hygienic,  632 

Change  of  clbiiate,  632 

Exercise,  632 

Thorough  mastication,  632 

Swedish  movements,  632 

Bathing,  632 

salt-water,  632  - 

Eussian,  633 

Kegularitv  in  eating,  633 

Diet,  633,' 634 

Milk,  use  of,  633 

Koumiss,  use  of,  633 

Beef-essences,  633 

Foods  to  be  avoided,  635 

Use  of  wine,  634 
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Intestinal      Indigestion  —  Treatment : 
Mineral  waters,  634,  636 
Use  of  pre-digested  foods,  635 
of  pancreatic  extract,  635 
mode  of  administering,  635 
Of  deficient  hepatic  secretion,  636 
Of  flatulence  and  colics,  636 
Of  constipation,  636 
Of  strumous  form,  636 
Use  of  ipecacuanha,  636 
of  euonymin,  636 
of  sanguinarin,  636 
of  podophyllin,  636 
of  sulphate  of  sodium,  636 
of  benzoate  of  sodium,  636 
of  iron,  636 
of  quinia,  636 
of  strychnia,  636 
of  mineral  acids,  636 
of  bitter  waters,  636 
of  Friedrichshall  waters,  636 
of  Hunyadi  Janos,  636 
of  cod-liver  oil,  637 
Intestinal,  Obstruction,  835 
Classification,  835 

Congenital    strictures  and    malforma- 
tions, 836 
Strictures,  836 
seat,  836 
of  colon,  836 

sigmoid  flexure,  836 
duodenum,  836 
malformations,  837 
of  anus  and  rectum,  837 
Impaction  of  Foreign  Bodies,  837 
Nature  of  substances  found  in  intes- 
tines, 837,  838 
Stony  concretions  (enteroliths),  838 
Gall-stones,  838 
Symptoms,  839 
Modes  of  discharge  of,  839 
By  vomiting,  839 
By  ulceration,  839 
Peritonitis  from,  839 
Of  inflammation,  839 
Remote  results  of,  840 
Impaired  health,  840 
Emaciation,  840 

Of  impaction  irom  gall-stones,  840 
Pains,  colicky,  840 
Vomiting,  840 
Prostration,  840 
Signs  of  disordered  liver,  840 
Acute  Interned  Strangtdation,   Twisting, 
etc.,  840 
Seat  of  twisting,  840 
Conditions  necessary  to  production, 

841 
Elongated  mesentery,  841 
Increased  weight  of  bowel,  841 
Inflammation  of  elongated  bowel,  841 
Symptoms,  841 
Prodromal,  841 

Signs  of  intestinal  disorder,  841 
Actual  attack,  841 
Other   modes  of  strangulation    and 
twisting,  841,  842 


Intestinal  Obstruction — Acute  Iniemat 
Strangidation,  Twisting,  etc. :  Forms 
of   internal    strangulated    hernia, 
843 
Dia[)hragmatic  liemia,  843 
Symptoms,  843 
Suddenness  of  onset,  843 
Nausea  and  vomiting,  843 
Pains,  843 
Tympanites,  843 
Of  peritonitis,  843 
Delirium,  843 
Duration,  841,  843 
Intussusception,  Invagination,  844 
Without  symptoms,  844 
Morbid  anatomy  of,  844 

Diminished  lumen  of  bowel,  845 
Inflammation,   changes    produced 

by,  845 
Sloughing    of   invaginated    parts, 

845 
Gangrene  and  ulceration  in,  845 
Seat,  846 

Ileo-cjecal  variety,  846 
Method  of  production,  846 
Frequency  in  relation  to  sex,  847 

in  relation  to  age,  847 
Mechanism  of,  847 
Local    paresis    and    tenesmus   of 

bowel,  847 
Length  of,  848 
Symptoms,  848 
Onset  of,  848 
Pain,  characters  of,  848 

efiect  of  pressure  upon,  848 
Vomiting,  848 
Vomit,  fecal,  848 
Diarrhoea,  848 
Stools,  characters  of,  848 
Abdominal  tenderness,  848 
Tumor,  presence  of,  848 
Tympanites,  848 

Urgency  of  symptoms,  relation   to 
localitv  and  degree  of  constric- 
tion, 848 
Suddenness  of  acute  cases,  848 
Gangrene  of  invaginated  portion 

849 
Date  of  scjjaration  of  sequestrum 

849 
Of  chronic  cases,  849 
Duration,  849 

Abatement    of    symptoms    before 
death,  849 
Constipation,  850 
Number  of  fecal  evacuations  in  health, 

850 

Etiology,  850 

Sex,  850 

Sedentary  life,  850 
Kapid  loss  of  fluid,  851 
By  kidneys,  851 
lungs,  851 
skin,  851 
Food,  improper,  851 
Bile,  deficiency  of,  851 
Dislocations  of  intestines,  851 
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Intestinal,  Obstruction  —  Constipation: 
Etiology :  Nervous  diseases,  851 

Hysteria,  851 

Paralysis  of  muscular  coat  of  intes- 
tine, 851 

Chronic  debilitating  diseases,  852 

Loss  of  sensibility  of  colon  and  rec- 
tum, 852 

Fecal  impaction,  852 

Tumor,  fecal,  characters  of,  852 

Dilatation  of  colon  and  rectum,  852 
Symptoms,  853 

Torsion  of  coecum,  853 

Internal  strangulation  from,  853 

Digestive  disturbances,  853 

Appetite,  impaired,  853 

Headache,  853 

Pain,  colicky,  853 

Diarrhoea,  853 

Evolution  of  gases,  853 

Mental  depression,  854 

Nervous  symptoms,  854 

Pain  in  legs,  854 
in  back,  854 

Strength,  loss  of,  854 

of  obstruction  from,  854 
Stiicture  of  bowel,  854 

Frequency  of,  854 

Seat  of,  855 

From  cicatrization  of  ulcers,  855 
cancer,  855 
Symptoms,  856 

Intestinal  disorders,  856 

Colicky  pains,  856 

Paroxysmal  pain,  856 

Of  rectum,  856 

Determination  of,  by  digital  exami- 
nation, 856 
Compression  and  Contraction  of  Bowd,  857 

From  abdominal  tumors  and  cysts, 
857 

From  adhesions  of  chronic  peritoni- 
tis, 857 

Seat  of,  857 
Symptoms,  857 

Insidiousness  of  onset  of,  858 

Intestinal  disorders,  858 

Exhaustion,  858 

Distinguished  from  stricture,  858 
Differential  diagnosis,  658 

From  external  strangulated  hernia, 
858 
functional  obstruction  of  bowel,  859 

Of  congenital  occlusion,  859 

Of  obstruction  by  foreign  bodies,  859 
by  gall-stones,  860 
by  internal  hernia,  860 
by  torsion,  860 
uneven  distension  of  abdomen  in 

torsion,  860 
fecal  accumulation,  860 
abdominal  tumors,  861 

Of  seat  of  obstruction,  861 

Of  pain,  significance  of,  861 

Significance  of  constipation,  862 
of  vomiting,  stercoraceous,  862 
Duration,  862 


Intestinal    Obstruction  —  Compressioai 
and  Contraction  of  Bowel:  Mortal- 
ity,_862 
Relative  frequency  of  deaths  by  dif- 
ferent forms,  862 
Treatment,  862 

Purgatives,  uselessness  and  danger, 

862,  863 
Quicksilver,  use  of,  863 
Opium,  use  of,  863 

method  of  administration,  863 
Of  fecal  impaction,  863 

Castor  oil,  use  of,  in,  863 
Of  invagination  low  in  rectum,  864 
Ice,  locally,  use  of,  864 
Bleeding,  use  of,  864 
Electricity,  use  of,  864 
Abdominal  taxis,  864 
Injection  of  warm  water,  864 
Keplacement  of  pressing  tumors  or 

organs,  864 
Stimulants,  use  of,  865 
Quinia,  use  of,  865 
Tapping  of  gut,  in  gaseous  distension, 

865 
Surgical,  865 
Laparotomy,  865 
in  invagination,  866 
mortality,  866,  867 
in  internal  hernia,  volvulus,  etc., 
866 
Entorectomy,  866 
Enterotomy,  867 
method  of  performing,  867 
Intestinal  tract,  condition  in  rachitis,  153 
trichina,  959 

tube,  ulceration  and  suppuration  of,  as  a 
cause  of  suppurative  pylephlebitis, 
1097, 1098 
Intestinal  Ulcer,  823 
Synonyms,  823 
Definition,  823 
Etiology,  823 
Frequencv,  823 
Toxic  form,  823 
Mineral  acids,  823 
Syphilis,  823 
Traumatic  form,  823 
From  hardened  feces  and  foreign  bodies, 
823 
intestinal  parasites,  823 
use  of  enemata,  823 
burns  of  skin,  824 
dysentery,  824 
tuberculosis,  824 
typhoid  fever,  824 
arrest  of  circulation,  824 
erosion  of  gastric  juice,  824,  825 
Of  duodenal  form,  825 
frequency,  825 
tendency  to  perforation,  825 
cicatrization,  825 
Symptoms,  825 

Indefinite  nature  of,  825 
Pain,  826 

character,  826 
Appetite,  loss,  82f 
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Intestinal  Ulcer — Symptoms:   Failure 
of  general  health,  826 
Digestive  disturbances,  826 
Nausea  and  vomiting,  826 
Diarrhoea,  827 
Stools,  character,  827 

effect  of  seat  of  ulcers  upon,  827 
Hemorrhage  of  bowel,  827 

black  and  tarry  stools  in,  827 
Duration,  827 
Diagnosis,  828 
From  intestinal  catarrh,  828 
carcinoma,  828 
enteralgia,  828 

hemorrhage  of  gastric  ulcer,  828 
Prognosis,  828 
Treatment,  828 
Diet,  829 
Of  vomiting,  829 
Of  pain,  829 
Of  hemorrhage,  829 
Of  peritonitis,  829 
Of  constipation,  829 
Alcohol,  use  of,  829 
Bismuth,  use  of,  829 
Sodium  bicarbonate,  use  of,  829 
Oxide  of  zinc,  use  of,  829 
Purgatives,  use  of,  829 
Ice,  use  of,  829 

Hot- water  injections,  use  of,  829 
Cataplasms,  use  of,  829 
Opium,  use  of,  829 
Ergotin,  use  of,  829 
Turpentine,  use  of,  829 
Prophylaxis  against  recurrence,  829 
Intestinal  ulcers,  in  hereditary  syphilis,  306 
Intestinal  Worms,  930 
Varieties,  930 
Mode  of  access  to  body,  931 
Frequency  in  relation  to  uncooked  food, 
931 
unfiltered  waters,  931 
uncleanliness,  931 
Cestodes,  or  Tape-worms,  931 

Description  of  mature  worm,  931 

head,  932 
Sexual  apparatus  of,  932 
Description  of   embryo  or  proscolex, 

932 
Mode  of  dissemination,  932,  933 
Species,  933 
Taenia  saginata,  933 
Synonyms,  933 
Characteristics,  934 
Length,  934 
Head,  934 
Sexual  organs,  934 
Rapidity  of  growth,  934 
Number  of  eggs,  934 
Sources,  934 

Eating  of  underdone  beef,  935 
Taenia  solium,  935 
Synonyms,  935 
Characteristics,  935 
Sexual  organs,  934,  935 
Head,  935 
Source,  936 


Intestinal  Worms — Cestoda^:  Taenia  so- 
lium :  Rapidity  of  growth,  936 
Taenia  cucumerina,  937 

elliptica,  937 

nana,  937 

tenella,  938 

flavopunctata,  938 

madagascariensis,  938 
Bothriocephalus  latus,  939 

Synonyms,  938 

Countries  wliere  most  prevalent,  938 

Characteristics,  939 

Sexual  organs,  939 

Sources,  939 

From  fish,  939 
Bothriocephalus  cordatus,  939 

cristatus,  939 
Symptoms  of  ta2)e-worms,  939 

Local,  940 

Pruritus  ani,  940 

Dyspeptic,  940 

Headache,  940 

Nausea,  940 

Abdomen,  queer  sensation  in,  940 

Colicky  pains,  940 

Vertigo,  940 

Tongue,  state,  940 

Fainting,  940 

Chorea,  940 

Epileptic  fits,  940 

Uterine  disorders,  940 
Treatment,  941 

Importance    of    removal    of    head, 
940 

Method  of  examining  evacuations, 
940 

Preliminary,  941 

Oil  of  turpentine,  use  of,  941 
mode,  941 

Male  fern,  use  of,  941 
mode  of,  941 

Pomegranate-bark,  use  of,  941 
mode,  941 

Pelletierin,  use  of,  942 

Kousso,  use  of,  942 

Koussin,  use  of,  942 

Pumpkin-seeds,  use  of,  942 

Santonin,  use  of,  942 

Quinia,  use  of,  942 

Prophylaxis,  942,  943 
Taenia  echinococcus,  943 

Synonyms,  943 

Description  of,  943 
head,  943 
sexual  organs,  943 

Shortness  of  life,  943 

Mode  of  dissemination,  944 

Migration  from  intestinal  canal,  94 -J 

Hydatid  tumors,  seat,  944 
varieties  of,  944 

Cysts,  forms  of,  944 
characters  of,  94^ 
contents  of,  944 
effects  of,  945 

Infection,   liability  to,  proportioned 
to  association  with  dogs,  945 

Treatment,  945 
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Intestinal  Worms — Ceslodes:  Taenia  acan- 
thotrias,  945 
Trematodes,  or  Fluke-worms,  946 
Varieties,  946 
Distomum  hepaticuni,  946 
Synonyms,  946 

Tendency  to  inhabit  liver,  946 
Physical  characters,  946 
Snail  as  a  home  during  youth,  947 
Rarity  in  man,  947 
Animals  most  affected,  946,  947 
lanceolatum,  947 
Synonym,  947 
Physical  characters,  947 
sinense,  947 
conjunctum,  947 

Symptoms  of  fluke-worms,  947 
signs  of  obstruction  of  bile-ducts, 

947 
Treatment,  948 
heterophyes,  948 
crassum,  948 
ringeri,  948 
ophthalmobium,  948 
Bilharzia  htematobia,  948 
Synonyms,  948 

Geographical  distribution,  948 
Mode    of    introduction    to    body, 
948 
by  water,  948 
by  vegetables,  948 
Symptoms,  948 

Hsematuria,  948 
Treatment,  949 
j^mphistomum  hominis,  949 
The  Acanthocephall,  or  Thorn-hend  Worms, 
949 
Echinorhynchus  gigas,  949 
Limited  to  hog,  949 
The  Nematodes,  or  llire.(ul-worms,  949 
General  description  of,  949,  950 
Varieties,  950 
Oxyuris  vermicularis,  950 
Synonyms,  950 
Physical  characters,  950 
of  female,  950 
of  male,  950 
Number  of  eggs,  950 
Description  of  eggs,  950 
Modes  of  dissemination,  951 

of  introduction  to  body,  951 
Symptoms,  951 

Itching  of  anus,  951 

periodic,  nature  of,  951 
Onanism  from,  951 
Nervous  disturbances,  951 
Intestinal  catarrh,  951 
Epileptic  lUs  from,  951 
Chorea  from,  951 
Treatment,  951 

Purgatives,  use  of,  951 
Epsom  salts  and  senna,  951 
Tincture  of  aloes,  951 
Enemata,  951 

Suppositories,  medicated,  951 
A.8caris  lumbricoides,  952 
Synonyms,  952 


Intestinal  Worms— TAe  Nematodes:  As- 

caris  lumbricoides:  Physical  cha- 
racters, 952 

of  female,  952 

of  male,  952 
Number  of  eggs,  952 
Mode  of  infection,  952 

by  drinking-water,  952 
Geographical  distribution,  953 
Small  intestine,  most  frequent  hab- 
itat, 953 
Migrations  of,  953 
Symptoms,  953 

Digestive  disorders,  953 

Flatulence,  953 

Abdominal  pains,  953 

Tongue,  state  of,  953 

Appetite,  impaired,  953 

Nervous  disorders,  953 

Epileptic  fits,  953 
Treatment,  953 

Wormseed,  954 
oil,  954 

Santonin,  954 
Ascaris  mystax,  954 
Triocephalus  dispar,  954 
Synonyms,  954 
Physical  characters,  954 
Symptoms,  954 
Treatment,  954 
Leptodera  stercoralis,  954 
Synonyms,  954 
Physical  characters,  955 
Mode  of  infection,  955 
Treatment,  955 
Ancliylostomum  duodenale,  955 
Synonyms,  955 

Geographical  distribution,  955 
Physical  characters,  955 
Mode  of  introduction  to  body,  955 
Symptoms,  955 

A  source  of  wasthig  diseases,  955 
Mode  of  onset,  955 
Debility,  956 
Palpitation,  956 
Digestive  disorders,  956 
Emaciation,  956 
Prognosis,  956 
Treatment,  956 

Calomel  and  turpentine,  956 
Prophylaxis,  956 
Strongylus  longevaginatus,  956 
Eustrongylus  gigas,  957 
Physical  characters,  957 
Animals  infested  by,  957 
Trichina  spiralis,  957 
Mode  of  infection,  958 
Date  of  discovery  in  muscles,  958 
Animals  most  frequent  in,  958 

Hog,  958 

Rat  and  mouse,  958 

Cats,  958  _ 
Muscular  trichinae,  958 
Appearance  of  infected  meat,  959 

of  trichinae  in  muscle,  959 
Muscular  trichinae,  decay  of,  959 
size  of,  959 
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Intestinal  Worms — The  Nematodes:  Tri- 
china spiralis:  Muscular  trichinae, 

duration  of  life  of,  959 
Intestinal  trichinae,  959 

Physical  characters,  959 

Embryos,  method  of  migration  to 
muscles,  959 
Symptoms,  959 

Initial,  9G0 

Appetite  impaired,  960 

Thirst,  960 

Diarrhoea,  960 

Vomiting,  960 

Headache,  960 

Prostration,  960 

Constipation,  960 

Muscular,  960 
swellings,  960 

Muscles,  pain  in,  960 

painful  and  difficult  motion  of, 
960 

Bronchial  catarrh,  960 
•     Fever,  960 

Sweating,  960 

Insomnia,  961 

Formication,  961 

CEdema,  961 

Peritonitis,  961 

Pleuritis,  961 

In  children,  961 
mildness  of,  961 
Duration,  960 
Diagnosis,  961 

From  gastro-intestinal  catarrh,  961 

From  cholera,  961 

From  rheumatism,  961 
Prognosis,  961 
Treatment,  961 

Purgatives,  962 

Diet,  962 

Prophylaxis,  962 

Necessity    of    thorough    cooking, 
962 
>  ilaria  medinensis,  962 
Synonyms,  962 

Geographical  distribution,  962 
Physical  characters,  962 
Mode  of  introduction  to  body,  963 
Symptoms,  963 

abscesses,  963 
Treatment,  963 
Filaria  sanguinis,  963 
Synonyms,  963 

Geographical  distribution,  963 
Physical  characters,  963 
Mode  of  entrance  to  blootl,  963 
Habitat  in  lymphatic  vessels,  963 
Symptoms,  963 

Hairaaturia,  963 

Chyluria,  963 

Buboes,  963 

Ascites,  964 

Elephantiasis,  964 

Lymphangiectaais,  963 
Treatment,  064 

Prophylaxis,  964 
Filaria  loa,  964 


Intestinal  Worms—  The  Nematodes :  Filar 
ria  restiformis,  964 
oculi  humani,  Filaria  lentis  964 
^  trachealis,  964 
Intestinal  worms,  influence  on  causation  of 
constipation,  643 

of  acute  peritonitis,  1140 
of  proctitis,  887 
Intra-uterine  rachitis,  141-143 
Intussusception.     See  Intestinal  Obstructixm. 
complicating  constipation,  648 
and  invagination  as  a  cause  of  intestinal 
obstruction,  844 
Inunctions  of  mercury  in  hereditary  syph- 
ilis, 316 
of  oil  in  simple  ulcer  of  stomach,  527 
Invagination.     See  Intestinal  Obstruction. 
as  a  cause  of  hemorrhage  from  bowels, 

831 
intestinal,  laparotomy  in,  866 
Invasion,  order  of,  in  gonorrhoeal  rheuma- 
tism, 104 
Iodide  of  iron,  in  tubercular  peritonitis,  1168 
use  of,  in  rheumatoid  arthritis,  98 
in  scrofula,  251 
in  tabes  mesenterica,  1194 
of  mercury,  ointment,  in  lithaemia,  973 
in  amyloid  liver,  1046 
in  cirrhosis  of  liver,  1002 
of  potassium,  use  of,  in  diabetes  mellitus, 
228 
in  enteral  gia,  665 

in  pseudo-membranous  enteritis,  775 
in  amyloid  liver,  1045 
in  chronic  oesophagitis,  417 
in  organic  stricture  of  oesophagiis,  425 
in  tubercular  peritonitis,  1168 
in  syphilitic  pharyngitis,  408 
in  acute  rheumatism,  62 
in  chronic  articular  rheumatism,  74 
in  muscular  rheumatism,  77 
in  gonorrhoeal  rheumatism,  107 
in  rheumatoid  arthritis,  98 
in  hereditary  syphilis,  316 
Iodine,  injection  of,  in   hydatids  of  liver, 
1108 
use  of,  in  diabetes  mellitus,  228 
in  hepatic  glycosuria,  975 
in  chronic  pharyngitis,  405 
in  rheumatoid  arthritis,  100 
in  scrofula,  251 

in  typhlitis  and  perityphlitis,  822 
test  for  amyloid  liver,  1043 

for  lardaceous  degeneration,  875 
and  olive  oil,  locally,  in  tubercular  peri- 
tonitis, 1168 
salts,  use  of,  in  gout,  132 
Iodoform,  use  of,  in  diabetes  mellitus,  229 
in  tuberculous  pharyngitis,  402 
in  aphthous  stomatitis,  330 
Ipecacuanha,  use  of,  in  biliousness,  968 
in  constipation,  654 
in  dysentery,  810 
in  functional  dyspepsia,  456 
as  antiemetic,  in  entero-colitis  and  chol- 
era infantum,  762 
in  pseudo-membranous  enteritis,  775 
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Tpecacuanlia,  use  of  in  acute  gastritis,  469 

in  hepatic  colic,  1082 

in  acute  intestinal  catarrh,  695 

in  intestinal  indigestion,  636 

in  jaundice,  982 

in  biliousness,  968 
Iridin,  use  ol",  in  hepatic  colic,  1082 

in  acute  yellow  atrophy  of  liver,  1030 

in  hyperaemia  of  liver,  988 
Iritis,  complicating  gonorrhceal  rheumatism, 
106 
in  hereditary  syphilis,  281 
Iron,  use  of,  in  catarrh  of  bile-ducts,  1057 

in  constipation,  654 

in  functional  dyspepsia,  457 

in  enteralgia,  665 

in  pseudo-membranous  enteritis,  775 

in  gastralgia,  462 

in  parenchymatous  glossitis,  36') 

in  acute  intestinal  catarrh,  696 

in  chronic  intestinal  catarrh,  714,  715, 

in  intestinal  indigestion,  636 

in  acute  yellow  atrophy  of  liver,  1030 

in  amyloid  liver,  1046 

in  cirrhosis  of  liver,  1002 

in  fatty  liver,  1051 

in  acute  pharyngitis,  398 

in  purpura,  194 

in  pruritus  ani,  917 

in  acute  rheumatism,  63 

in  chronic  articular  rheumatism,  74 

in  gonorrhceal  rheumatism,  107 

in  rachitis,  162 

in  dilatation  of  stomach,  609 

in  simple  ulcer  of  stomach,  528 
and  potash,  use  of,  in  gout,  132 
tinct.  of  chloride,  use  of,  in  hemorrhage 
from  bowels,  834 
in  pain  of  simple  gastric  ulcer,  524 
Irrigation  of  bowel  in  dysentery,  809 

in  jaundice,  983 

in  typhlitis,  821 
intestinal,  in  acute  catarrh  of  intestines, 

in  intestinal  obstruction,  863,  80  1 
Irritable  rectum,  treatment,  919 
Irritant  poisoning,  diagnosis  from  cholera 

morbus.  723 
Irritating  medicines  as  a  cause  of  acute 

oesophagitis,  410 
Itching  of  anus  in  seat-worms,  951 

at  extremities  of  alimentary  canal  in  tape- 
worm, 940 


J. 

Jaborandi,  use  of,  in  acute  intestinal  catarrh, 
688 
in  chronic  pharyngitis,  406 
effect  on  rectum,  911 
Jaundice.     See  Liver,  Diseases  of. 
in  biliousness,  966 
in  catarrh  of  bile-ducts,  1054 
in   occlusion   of  biliary   passages,    1087, 

1089 
from  constipation,  646 


Jaundice,   complicating  diabetes   mellitus, 
210 
in  chronic  gastritis,  474 
in  hepatic  abscess,  1009,  1013 
in  hepatic  colic,  1073 
in  acute  yellow  atrophy  of  liver,  1027 
frequency,  in  amyloid  liver,  1044 
in  carcinoma  of  liver,  1038 
in  cirrhosis  of  liver,  993 
in  fatty  liver,  1049 
in  hydatids  of  liver,  1102,  1104 
in  hyperaemia  of  liver,  986,  987 
in  disease  of  pancreas,  1116 
in  obstruction  of  pancreatic  duct,  1131 
in  carcinoma  of  pancreas,  1125,  1126 
in  perihepatitis,  989 
in  phosphorus-poisoning,  1032 
in  suppurative  pylephlebitis,  1100 
complicating  gastric  cancer,  560 
Jejunitis,  667,  683 

and  ileitis  of  chrOnic  intestinal  catarrh, 
diagnosis,  712 
Jejunum,  lesions  of,  in  entero-colitis,  737 
Joint,   condition   of,   in   acute  gonorrhceal 
arthritis,  105 
in  acute  gout,  119 
Joints,  abscesses  of,  in  gout,  116 

alterations  of,  in  chronic  articular  rheu- 
matism, 71 
condition  of,  in  purpura  rheumatica,  189 
in  acute  rheumatism,  27 
in  chronic  articular  rheumatism,  71 
in  acute  variety  of  general  rheumatoid 

arthritis,  80 
in  chronic  variety  of  general  rheuma- 
toid arthritis,  81 
in  partial  form  of  rheumatoid  arthritis, 
85 
lesions  of,  in  dysentery,  801 
in  gout,  110 

in  acute  rheumatism,  46 
in  chronic  articular  rheumatism,  70 
in  gonorrhceal  rheumatism,  103 
in  rheumatoid  arthritis,  86 
in  scurvy,  172 
most  affected  in  gout,  116,  121 
in  acute  rheumatism,  27 
in  chronic  articular  rheumatism,  72 
in  gonorrhceal  rheumatism,  104 


K. 

Keratitis,  interstitial,  in  hereditary  syphi- 
lis, 299 
Kibble's  cot,  use  of,  in  acute  rheumatism, 

67 
Kidneys,  amyloid  degeneration  of,  :n  rachi- 
tis, 153 
condition  of,  in  occlusion  of  biliary  pas- 
sages, 1090 
in  entero-colitis,  734 
in  acute  rheumatism,  42 
in  hereditary  syphilis,  308 
enlargement  of,  in  amyloid  liver,  1044 

in  rachitis,  140 
diseases  of,  as  a  cause  of  ascites,  1174 
complicating  dysentery,  806 
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Kidneys,  diseases  of,  influence  on  causation 
of  hemorrhage  from  stomach,  582 
lesions,  in  cholera  morbus,  722 
in  diabetes  mellitus,  202 
in  dysentery,  801 
in  gout,  117 

in  acute  intestinal  catarrh,  677 
in  chronic  intestinal  catarrh,  705 
in  acute  yellow  atrophy  of  liver,  1026 
in  phosphorus-poisoning,  1031 
in  rachitis,  154 
in  scurvy,  173 
uratic  deposits  in,  in  gout,  117 
Kidney-worm,  957 

Koumiss,  use  of,  in  treatment  of  acute  intes- 
tinal catarrh,  691 
in  intestinal  indigestion,  633 
Kousso  and  koussin,  use  of,  in  tape-worm, 

942 
Kyphosis  in  rachitis,  nature  of,  151. 


Lactic  acid,  use  of,  in  diabetes  mellitus, 

228 
origin  of  acute  rheumatism,  23 
Lacto-peptin,  use  of,  in   cholera  infantum 

and  entero-colitis,  760 
Lacto-phosphate  of  iron,  in  tabes  mesenter- 

ica,  1194 
Lacto-phosphates,  use  of,  in  scrofula,  252 
Lancing,  in  morbid  dentition,  method  of. 

Languor  and  drowsiness,  in  functional  dys- 
pepsia, 451 
Laparotomy  in  intestinal  obstruction,  865 
in  perforating  form  of  typhlitis,  822 
question  of,  in  perforation  of  gastric  ulcer, 
527 
Lardaceous  degeneration  of  intestine,  874 
Laryngismus  stridulus  in  rachitis,  149 
Larynx,  disease  of,  in  hereditary  syphilis, 
308 
displacement    of,   from   hypertrophy  of 

tongue,  351 
oedema  of,  in  mercurial  stomatitis,  346 
and   pharynx,   lesions   of,    in   mercurial 
stomatitis,  347 
gangrene  of,  complicating  cancrum  oris, 
341 
Latham's  hyperoxidation  theory  of  origin 

of  acute  rheumatism,  24 
Laxatives,  use  of,  in  dysentery,  809 

in  pseudo-membranous  enteritis,  774 
Lead  colic  distinguished  from  acute  intesti- 
nal catarrh,  686 
Lead-poisoning,  influence  on  causation  of 
constipation,  641 
of  cesopliageal  paralysis,  429 
Lead,  sugar  of,  use  of,  in  acute  intestinal 
catarrh,  694 
copper,  and  arsenic  poisoning,  as  a  cause 
of  enteralgia,  060 
Leeches  to  epigastrium  in  acute  pancreati- 
tis, 1120 
r«eechin^,  in  parenchymatous  glossitis,  364 
in  perihepatitis,  990 


Leeching  in  acute  pharyngitis,  398 
Lemon-juice,  use  of,  in  acute  rheumatism, 

63 
Leptodera  stercoralis,  954 
Leube's  beef-solution,  use  of,  in  simple  ulcer 

of  stomach,  520 
Leucheemia,  influence  on  causation  of  hem 

orrhage  from  bowels,  832 
Liebig's  foods  for  infants,  754 
Lienteric  stools,  in   chronic  intestinal  ca- 
tarrh, 708 
Ligaments,  lesions  of,  in  rheumatoid  arth- 
ritis, 87 
Ligation  in  fistula  in  ano,  922 
in  polypi  of  rectum,  921 
in  liyperlro])hy  of  tongue,  354 
of  hemorrhoids,  924 
Ligature  of  upper  extremities,  in  hemor- 
rhage of  simple  gastric  ulcer,  52') 
Lime,  elimination  of,  in  rachitis,  138 
Lime-juice,  use,  in  scurvy,  183,  184 
salts,  use  of,  in  rachitis,  162 
water,  local  use,  in  hemorrhoids,  923 
use  in  entero-colitis  and  cholera  infan- 
tum, 7  02 
in  acute  inestinal  catarrh,  694 
Lip,  upper,  thickness  of,  in  scrofula,  246 
Lipjemia  in  diabetes  mellitus,  207 
Lipomata  of  stomach,  579 
Lipuria,  in  diseases  of  pancreas,  1115 

in  carcinoma  of  pancreas,  1125 
Liquor  ferri    nitratis,  use    of,  in    entero- 
colitis, 762 
Lithsemia,  968 

Lithffimic  theory  of  origin  of  gout,  112 
Lithia  salts,  use  of,  in  gout,  132 
Lithium  bromide,  use  of,  in  chronic  artic- 
ular rheumatism,  74 
Liver,  action  of,  in  process  of  digestion,  623 
amyloid  degeneration  of,  in  rachitis,  153 
changes  in,  from  occlusion  of  biliarv  ducts, 

1086 
condition  of,  in  catarrh  of  bile-ducts,  105S 
degeneration  of,  complicating  simple  ulcer 
of  stomach,  503 
Liver,  Diseases  of,  965 
Functional  Disorders,  965 
Bilioufiness,  965 
Definition,  965 
Pathogeny,  965 

Malarial  poison,  efiect  on  functions 

of  liver,  965 
Metals,  eflect  on  functions  of  liver, 

965 
Food,  improper,   influence  of,  on 

causation,  966 
Alcoholic  and  malt  liquors,  966 
Symptoms,  9ti6 
Piiysiognomy,  966 
Tongue,  state  of,  966 
Breath,  state  of,  966 
Appetite,  impaired,  966 
Nausea,  960 
Bowels,  slate  of,  966 
Headache,  966 
Vertigo,  966 
Conjunctivae,  yellow,  966 
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LrvER,  Diseases  of — Biliousness:  Symp- 
toms: Jaundice,  966 
Course,  967 
Duration,  967 
Termination,  967 
Treatment,  967 

Prophylaxis,  967 

Diet,  967 

Skimmed  milk,  use  of,  967 

Blue-pill,  967 

Rochelle  and  Epsom  salts,  967 

Euonymin,  use  of,  968 

Ipecacuanha,  968 

Podophyllin,  968 

Calomel,  dose  of,  968 

Phosphate  of  sodium,  968 

Mineral  waters,  968 
Lithcemia,  968 
Definition,  968 
Pathogeny,  968 

Hepatic  action  in  formation  of  uric 
acid,  969 

Albuminoid    food,    over-consump- 
tion of,  969 

Luxurious  habits,  969 

Sedentary  life,  969 

Alcoholic  and  malt  liquors,  969 
Symptoms,  969 

Digestive  disturbances,  969 

Appetite,  capricious,  969 

Tongue,  state  of,  969 

Bowels,  state  of,  970 

Oxaluria,  970 

Xervous  symptoms,  970 

Headache,  970 
'  Nausea,  970 

Mental  depression,  970 

Vertigo,  970 

Skin,  state  of,  970 

Urticaria,  970 

Urine,  state  of,  970 

Pain  in  back,  970 
Course,  970 
Duration,  970 
Termination,  970 
Prognosis,  970 
Diagnosis,  970 

from  gastro-duodenal  catarrh,  970 

from  organic  brain  disease,  971 
Treatment,  971 

Diet,  971 

Avoidance  of  fatty,   starchy,  and 
saccharine  articles,  971 
of  wine  and  malt  liquors,  971 

Food,  allowable,  971 

Exercise,  971 

Sea-bathing,  971 

Nitric  acid,  use  of,  972 

Alkalies,  use  of,  972 

Purgative  mineral  waters,  972 

Phosphate  of  sodium,  972 

Mercurials,  972 

Podophyllin,  972 

Euonymin,  972 

Arsenic,  973 

Quinine,  973 

Sponge-baths,  973 


LrvER,   Diseases   of  —  Lithcemia :  Treat- 
ment :  Iodide  of  mercury,  local- 
ly to  hepatic  region,  973 
Electricity,  973 
Of  hypochondriasis,  973 
Hepatic  Glycosuria,  973 
Definition,  973 
Pathogeny,  973 
Symptoms,  973 

Digestive  disturbances,  974 
Increased  urination,  974 
Urine,  condition  of,  97  4 
specific  gravity  oi  974 
tests  for  sugnr  w,  974 
Course,  974 
Duration,  974 
Termination,  974 
Prognosis,  974 
Diagnosis,  974 

From  gastro-d'iodcnal  catarrh,  974 
From  lithfemia,  074 
From  diabetes,  974 
Treatment,  974 
Diet,  975 
Exercise,  975 
Medicinal,  975 
Nux  vomica,  975 
Fowler's  solution,  dose,  975 
Phosphate  of  sodium,  975 
Carbolic  acid,  975 
Bismuth,  975 
Tr.  iodine,  975 
Jaundice  (Icterus),  975 
Definition,  975 
Etiology,  975  . 

Disorganization  of  the  blood,  975 
Non-disposal  by  liver  of  biliary 

material,  976 
Absorption  of  biliary  material  by 

blood,  976 
Emotions,  influence  of,  on  causa- 
tion, 976 
Obstruction    fromi    hyperemia  of 
bile-ducts,  977 
from  spasm  of  lauscular  fibre  of 
ducts,  977 
gastro-duodenal  CKLarrh,  977 
errors  in  diet,  977 
rich  food,  977 
cold  and  wet,  977 
malaria,  977 
Symptoms,  977 
Premonitory,  977 
Signs  of  gastro-dut^enal  catarrh, 

977 
Yellowness,  seat  of  appearance,  977 

mode  of  extension,  978 
Feces,  discoloration  of,  978 
Urine,  condition  of,  978 
color  of,  978 
tests  for  bile,  978 
albumen  in,  978 
urea  in,  979 
Liver,  condition  of,  979 
Epigastrium,  tenderness  of  '^^79 
Pulse,  state  of,  979 
Heart,  slowing  of  07 <^ 
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Liver,   Diseases    of  —  Jaundice:    Symp- 
toms :  Heart,  slowing  of,  cause,  979 

Temperature,  980 

Fever,  980 

Nervous  disturbances,  980 

Nutrition,  disturbances  of,  980 

Vision,  moditications  of,  980 

Xanthopsy  in,  980 

Headache  and  vertigo,  980 

Mental  depression,  980 

Wakefulness,  980 

Pruritus  of  skin,  980 

Boils  and  carbuncles,   occurrence 
of,  980 

Xanthelasma  vitiligoidea  of  skin, 
980 
plane  form,  980 
tuberose  form,  981 

Hemorrhagic  diathesis,  981 
Course,  981 
Duration,  981 
Prognosis,  981 
Diagnosis,  981 

Importance  of  ascertaining  condi- 
tion of  gall-bladder,  982 
Treatment,  982 

Of  nausea,  982 

Diet,  983 

Rectal  irrigation,  983 

Emetics,  use  of,  982 

Ipecacuanha,  982 

Calomel,  982 

Cholagogues,  use  of,  982 

Podophyllin,  982 

Euonymin,  982 

Phosphate  of  sodium,  982 

Arseniate  of  sodium,  982 

Mineral  waters,  982 

Nitric  acid,  983 

Nitro-muriatic  acid,  983 
locally,  983 

Electricity,  use  of,  983 
Structural  diseases  of  liver,  983 
Hyperemia  of  Liver,  983 
Definition,  983 
Etiology,  983 

Digestive  process,  984 

Food,  over-indulgence  in,  984 

Sedentary  life,  984 

Sudden    suppression     of    hemor- 
rhages, 984 

Menstrual  period,  984 

Mechanical,  984 

Heart  disease,  organic,  984 

Pulmonarv  disease,  chronic,  984 

Climate,  984 

Malaria,  984 
Pathological  anatomy,  985 

Enlargement  of  liver,  985 

Portal  vein,  changes  in,  985 

Extravasations  of  blood  in  hepatic 
tissue,  985 

Mechanical  form,  985 

Nutmeg  liver,  985 

Cyanotic  atrophy  of,  985 

Atrophy  of  hepatic  cells,  985 

Sclerosia  of  central  vein,  985 


LrvEB,  Diseases  of — Hyperctmia  of  Liver: 
Symptoms,  986 

Signs  of  gastrointestinal  catarrh, 

986 
Hypochondrium,  right,  fulness  of, 
986,  987 
pain  in,  986,  987 
Increased  hepatic  dulness,  986 
method  of  determining,  986 
Urine,  state  of,  986,  987 
Jaundice,  986,  987 
Stools,  condition  of,  986,  987 
Ascites  in  nutmeg  liver,  987 
Mental  depression,  987 
Course,  987 
Duration,  987 
Termination,  987 
Prognosis,  988 
Diagnosis,  988 
Treatment,  988 
Diet,  988 
Skim-milk,  988 
Exercise,  988 
Bathing,  988 
Mineral    waters,   saline    laxative, 

988 
Phosphate  of  sodium,  988 
Cholagogues,  988 

Digitalis,  use  of,  when  due  to  or- 
ganic heart  disease,  088 
Perihepatitis,  989 
Definition,  989 
Pathogeny,  989 

As  an  extension  from  other  parts, 

989 
Passage  of  gall-stones,  989 
Traumatic  causes,  989 
Tight-lacing,  989 
Symptoms,  989 

Pain  in  right  hypochondrium,  989 
Hepatic  colic,  989 
Jaundice,  989 
Friction  sound,  989 
Course,  989 
Duration,  989 
Termination,  989 
Diagnosis,  989 

From  pleuritis,  990 
Treatment,  990 
Leeching,  990 
Turpentine  stupes,  990 
Bandage,  use  of,  f  90 
Morphia  for  pain,  990 
Interstitial  Hepatitis — Sclerosis  of  Liver: 
Cirrhosis,  990 
Definition,  990 
Etiology,  990 
Age,  influence  of,  on  causation,  990 
Sex,  influence  of,  on  causation,  99i 
Alcohol,  influence  of,  on  causation 

991 
Syphilis,  influence  of,  on  causation^ 

991 
Malaria,  influence  of,  on  causation, 

991 
Obstruction  of  bile-ducts,  991 
Closure  of  hepatic  vein,  991 
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Liver,  Diseases  of — Inta-stitial  Hepatitis  : 
Etiology :  Closure  of  portal  vein, 
991 

Arsenic  and  antimony,  991 

Phosphorus,  991,  992 

Extension  of  inflammation  in  peri- 
hepatitis, 992 
Pathological  anatomy,  992 

Increased  size  of  liver,  992 

Development   of   new  connective 
tissue,  992 

Monolobular  form,  992 

Multilobular  form,  992  ^ 

Contraction   of   connective  tissue, 
992 

Decreased  size  of  liver,  992 

Hobnail  appearance  of  surface,  992 

Portal  veins,  lesions  of,  992 

Atrophy  of  hepatic  cells,  992,  993 
Symptoms,  993 

Insidious  development,  993 

Digestive  disturbances,  993 

Jaundice,  997 

Appetite,  capricious,  993 

Nausea  and  vomiting,  993 

Bowels,  state  of,  993 

Stools,  state  of,  994 

Hemorrhoids,  993 

Fissure  of  anus,  994 

Abdomen,  state  of,  994 

Flatus,  accumulation  of,  994 

Hemorrhages,  994 

Spleen,  enlargement  of,  994 

Ascites,  995 

Blood,  watery  condition  of,  995 

Anasarca,  995 

(Edema,  general,  995 

Anastomoses  of  veins,  996 

Physical  signs,  996 

Auscultation,  996 

Mode  of  examining  liver,  996, 997 

Size  of  area  of  dulness,  997 

Physiognomy,  997 

Skin,  color  and  state  of,  997,  998 

Urine,  state  of,  998 

Ulcers  of  stomach   and  intestine, 
999 

Thrombosis  of  portal  vein,  999 

Nervous  disturbances,  999 

Cerebral  symptoms,  999 

Coma  in,  999 

Emaciation,  999 

Kidneys,  atrophy  of,  999 

Cerebral  sclerosis,  999 
Course,  998 
Duration,  999 
Terminations,  999 
Prognosis,  999 
Diagnosis,  999 

From  amyloid  disease,  1000 
hydatids,  1000 
cancer,  1000 

acute  yellow  atrophy,  1000 
Treatment,  1000 

Prophylaxis,  1000 

Diet,  I'OOO 

Of  malarial  cause,  1000 


LiVEK,  Diseases  of — Interstitial  Hepatitis: 
Treatment:  Of  overgrowth  of 
connective  tissue,  1000 

Of  gastro-intestinal  catarrh,  1002 

Of  dropsical  effusions,  1001 

Of  ascites,  1001 

Of  diarrhoea,  1002 

Local,  1002 

Of  hemorrhage,  1002 

Chloride  of  gold  and  sodium,  1001 
of  mercury,  1001 

Phosphate  of  sodium,  1001 

Vapor  bath,  1001 

Digitalis  stupes,  1001 

Copaiba,  1001 

Pilocarpine,  1001 

Hydragogue  cathartics,  1001 

Tapping,  1002 

Bismuth,  1002 

Opium,  1002 

Ergotin,  1002 

Iron,  1002 

Counter-irritation,  1002 

Dry  cups,  1002 

Blisters,  1002 

Ung.  hydrarg.  iod.  rubri,  1002 
Suppurative  Hepatitis — Abscess  of  lAver, 

1002 
Definition,  1002 
Etiology,  1002 

Climate,    influence    on    causation, 
1002 

Sex,  influence  on  causation,  1003 

Age,  influence  on  causation,  1003 

Temperament,  influence  on  ca'usa- 
tion,  1003 

Traumatism,  1003 

Wounds,  1003 

State  of  portal  and  hepatic  veins, 
1004 

embolism,  1004 
Source  of  emboli,  1004 

Ulceration  and  dilatation  of  bile- 
ducts,  1005 

Proctitis,  1004 

Dysenteric  ulceration,  1004 

Food,  improper,  1005 

Alcohol,  1005 

Malarial  influence,  1005 
Pathological  anatomy,  1005 

Initial  lesions,  1005 
in  cells,  1005 
in  vessels,  1005 

From  embolism,  lesions  of,  1005 

Tropical  form,  lesions  of,  1006 
development  of,  1006 

Size  of  purulent  collections,  1006 

Formation  of  limiting  membrane, 
1006 

Number  of  abscesses,  1006 

Seat  of  abscesses,  1006 

Contents  of  abscesses,  1007 

Presence  of  bile  in  pus,  1007 

Absence    of   limiting    membrane^ 
1007 

Pointing  of  abscesses,  1 007 
method  of,  1007 
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Liver,  Diseases  of — Suppurative  Hepaii- 
tis:  Pathological  anatomy:  For- 
mation of  adhesions,  1007 

Pus,  modes  of  escape,  1007 

escape  into  neighboring  organs, 
1007     . 

Processes  of  healing,  1008 

Condition  of  liver  outside  of  ab- 
scess, 1008 
Symptoms,  1008 

Systemic,  1008 

Onset  of,  1008 

Chills,  1008 

Temperature,  1008 

Pulse,  1009 

Fever,  type  of,  1008 
typhoid  form  of,  1009 

Sweating,  1009,  1010 

General  malaise,  1009 

Flesh,  loss  of,  1009 

Skin,  color  of,  1009 

Jaundice,  1009,  1013 

Mental  condition,  1009 

Cholsemia,  1010 

Stupor,  1010 

Wakefulness,  1009 

Hypochondria,  1010 

Urine,  state  of,  1010,  1014 

Absence  of  general,  1010 

Local,  1010 

Change  in  size  of  liver,  frequency 
of,  1010 

Enlargeinent,  1010 

Seat  of  purulent  collection,  1011 

Tumor  of  epigastrium,  1011 

Fluctuation,  1011 

Pain,  1011,  1012 
seat  of,  1011 
character  of,  1012 
in  right  shoulder,  1012 

Decubitus,  characteristic,  1012 

Nausea  and  vomiting,  1013 

Tongue,  state  of,  1013 

Relation  to  dysentery,  1014 

Cough,  1014 

Respiration,  1014 

Pleuritis,  1014 

Pleuro-pneumonia,  1014 

Singultus,  1015 

Pericarditis,  1015 
Course,  1014 

Usual  point  of  discharge,  1016 

Discharge     into    pleural    cavity, 
1016 

pericardium,  1016 
peritoneal  cavity,  1016 
intestines,  1016 
Duration,  1017 
Termination,  1017 

Effect  of  mode  of  discharge  upon, 
1017 

Recovery   by   absorption    of    pus, 
1018 

Fatty  degeneration  of  pus,  1018 
Mortality,  1017 
Prognosis,  1018 
Diagnosis,  1018 


Liver,  Diseases  of — Suppurative  Hepati- 
tis: Diagnosis  from  echinococcus, 

1018 
From  dropsy  of  gall-bladder,  1019 

cancer  of  liver,  1019 

abscess  of  abdominal  wall,  1019 

empyema,  1020 

intermittent    fever    of    hepatic 
colic,  1020 
Value  of  puncture  of  right  lobe  in, 

1020 
Treatment,  1020 
Aborting,  1020 

use  of  quinia  in,  1020 
Of  septicoemic  fever,  1020 
Of  dysentery  in,  1020 
Of  vomiting,  1021 
Local,  1021 

Evacuation  of  pus,  1021 
Puncture,  exploratory,  1021 

harmlessness  of,  1021 

effects  of,  1022 

mode  of,  1022 
Aspirator,  use  of,  1022 

mode  of  using,  1022 
Poultices,  use  of,  1023 
Quinia,  use  of,  1020 
Ipecacuanha,  1020 
Soda  powders,  1020 
Bismuth,  1021 
Creasote,  1021 
Diet,  1021 
Stimulants,  1021 
Nutrient  enemata,  1021 
Acute  Xellow  Atrophy,  1023 
Definition,  1023 
History,  1023 
Etiology,  1023 
Frequency,  1023 

Age,  influence  on  causation,  1024 
Sex,  influence  on  causation,  1024 
Pregnancy,  influence  on  causatioa 

1024 
Depressing  emotions,  1024 
Syphilis,  1024 
Pathological  anatomy,  1025 
Change  in  size,  1025 
Capsule,  state  of,  1025 
Hemorrhagic     extravasations     in 

liver- tissue,  1025 
Bile  ducts,  lesions  of,  1025 
Microscopic  appearance  of  liepalic 

tissue,  1025 
Cell-degeneration,  1025 
Connective  tissue,  increase  of,  1025 
Spleen,  lesions  of,  1026 
Peritoneum,  lesions  of,  1026 
Mesenteric    glands,    swelling    of, 

102(1 
Stomach  and  intestines,  lesions  of, 

1026 
Kidneys,  lesions  of,  1026 
Heart,  ksions  of,  1026 
Brain,  lesions  of,  1026 
Symptoms,  1026 
Prodromata,  1026 
Duration  of,  1027 
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Liver,  Diseases  of — Acute  Yelloiv  Atrophy: 
Symptoms :  Signs  of  gastro-duo- 
clenal  catarrh,  1027 
Jaundice,  1027 
Toxemic  period,  1027 
Dilatation  of  pupil,  1027 
Excitement  with  delirium,  1027 
Coma,  1027 
Convulsions,  1027 
Sensibility,  disturbances  of,  1028 
Motility,  disturbances  of,  1028 
Hemorrhages    from    mucous  sur- 
faces, 102S 
,  Epistaxis,  1028 

Hseraatemesis,  1028 
Temperature,  1028 
Pulse,  condition  of,  1028 
Tongue,  condition  of,  1028 
Nausea  and  vomiting,  1020,  1027, 

1028 
Constipation,  1028 
Skin  disorders,  1028 
Urine,  state  of,  1027,  1028 
Blood,  changes  in,  1029 

Course,  1029 

Duration,  1029 

Termination,  1029 

Diagnosis,  1029 

From  catarrhal  jaundice,  1029 
Acute  phosphorus-poisoning,  1029 

Treatment,  1030 
Quinia,  use  of,  1030 
Phosphate  of  sodium,  1030 
Euonjtnin,  use  of,  1030 
Iridin,  use  of,  1030 
Purgatives,  1030 
Bismuth,  1030 

and  carbolic  acid,  1030 
Ergotin,  use  of,  1030 
Alcohol,  use  of,  1030 
Iron,  1030 
Phosphorus,  1030 
Gold  and  silver,  chloride  of,  1030 
Of  nausea  and  vomiting,  1030 
Of  hemorrhage,  1030 
The  Liver  in  Phosphorus-poisoning,  1030 

Definition,  1030 

Pathogen  V.  1030 
Age,  1030 

Women,  frequency  in,  1030 
Tissues,  biliary  staining  of,  1031 
Extravasation  of  blood  in  mucous 

and  serous  membranas,  1031 
Spleen,  enlargement  of,  1031 
Liver,  hyperplasia  and  atrophy  of, 
1031 

cell-degeneration,  1031 
Bile-ducts,  lesions  of,  1031 
Mucous  membrane  of  stomach,  le- 
sions of,  1031 
Kidneys,  lesions  of,  1031 

Symptoms,  1031 

Besemblance  to  acute  yellow  atro- 
phy, 1031 
Of  local  irritation  of  poison,  1031 
Burning  in  gullet,  1031 
Nausea  and  vomiting,  1031 


Liver,  Diseases  of — Liver  in  Phosphorus- 
poisoning:  Symptoms:  Systemic, 
1031 
Vomiting,  1031 
Vomit,  characters  of,  1031 
Stools,  characters  of,  1031 

phosphorescent,  1031 
Hepatic  dulness,  increase  of,  1032 
Jaundice,  1032 
Liver,  enlargement  of,  1032 
Nervous  disorders,  1032 
drowsiness,  1032 
delirium,  1032 
convulsions,  1032 
Temperature,  1032 
Pulse,  state  of,  1032 
Urine,  state  of,  1032 
Course,  1032 
Duration,  1032 
Termination,  1032 
Diagnosis,  1032 

From  acute  vellow  atrophv,  1032 
Treatment,  1033 
Emetics,  1033 
Decoction  of  flaxseed,  1033 
Slippery  elm,  1033 
Oil  of  turpentine,  1033 
Sulphate  of  copper,  1033 
Transfusion,  1033 
Diet,  1033 

Of  inflammatory  symptoms,  1033 
Carcinoma  of  Liver,  1033 
Definition,  1033 
Etiology,  1033 
Pfereditv,  1033 
Age,  1034 
Sex,  1034 
Morbid  anatomy,  1034 
Primary  form,  1034 
Hepatic  enlargement,  1034 
Microscopic  ai)pearances,  1035 
Secondary  form,  1034,  1030 

frequency  of,  1035    ' 
Metastasis  in,  1035 
forms  of,  1035 
from  face,  1035 
stomach,  1035 
intestines,  1035 
Nodes,  number  of,  1035 
size,  1035 
changes  in,  1036 
Atrophy  of  hepatic  structure,  1035 
Infiltrating  form,  1034 
Pigment  form,  1(>35 
Tumors,  shape  and  size,  1034 
Sarcomas,  103G 
Symptoms,  1036 

General  history  of,  1036 
Liver,  condition,  1037 

mode  of  examining,  1037 
Ascites,  1037 
Peritonitis  in,  1037 
Pain,  seat  and  character,  1038 
Vomiting  in  secondary  for  m,  1038 
Jaundice,  frequency,  1038 
Skin,  state,  1038 
Physiognomy,  1038 


1248 


INDEX  TO    VOLUME  II. 


LrvTER,  Diseases  of — Carcinoma  of  Liver: 
Symptoms :  Emaciation,  1038 

Strengtli,  loss,  1038 

Urine,  condition,  1038 

Signs  of  gastro-intestinal  catarrh, 
1038 

Appetite,  impaired,  1038 
Course,  1039 
Duration,  1039 
Termination,  1039 
Diagnosis,  1039 

From  amyloid  disease,  1040 

From  echinococcus,  1040 

From  cirrhosis,  1040 

From  syphilis,  1040 
Treatment,  1040 
Amyloid  Liver,  1040 
Definition,  1040 
Etiology,  1040 

Suppuration  of  bone,  1041 

Syphilis,  1041 

Chronic  malarial  infection,  1041 

Pulmonary  cavities,  1041 

Age,  1041' 

Sex,  1041 

Cachexia   from    development    of 
new  formations,  1041 

Temperament,  1041 

Frequency  in  lymphatic  individ- 
uals, 1041 
Pathological  anatomy,  1041 

Origin  of  amyloid  deposit,  1042 

Mode  and  order  of  deposit,  1042 

Size  and  shape  of  liver,  1042 

Consistence  of,  1042 

Iodine  test  for,  1043 
Mode,  1043 

Condition  of  hepatic  tissues  not  in- 
vaded, 1043 
Symptoms,  1043 

Liver  enlargement,  1043 

Cachexia,  1043 

Jaundice,  frequency,  1044 

Ascites,  frequency,  1044 

Hemorrhoids,  1044 

Diarrhoea,  1044 

Stools,  1044 
black,  1044 

Vomiting  in,  1044 

Vomit,  bloody,  1044 

Spleen,  enlarged,  1044 

Kidney,  enlarged,  1044 

General  dropsy,  1044 

Hydraemia,  1044 

Urine,  state,  1044 

Emaciation,  1044 
Course,  1044 
Duration,  1044 
Prognosis,  1045 
Diagno^s,  1045 

From  fatty  liver,  1045 
hydatid  disease,  1045 
cancer,  1045 
Treatment,  1045 

Of  cause,  1045 

Alkalies,  use  of,  1045 

Iodides,  use  of,  1046 


Liver,  Diseases  of — Amyloid  Liver:  Treat- 
ment :  Ung.  hydrarg.  iod.  rubri, 
1046 
Chloride  of  gold  and  sodium,  1046 
silver,  1046 
arsenic,  1046 
iron,  1046 
Diet,  1046 

Of  nausea  and  vomiting,  1046 
Fatty     Liver  —  Fatty    Degeneraiion    of 
Liver  (Hepar  Adiposum),  1046 
Definition,  1046 
Etiology,  1046 
Sex,  1047 
Phthisis,  1047 
Cachexife,  1047 
Alcoholism,  1047 
Poisoning  by  phosphorus,  1047 
arsenic,  1047 
antimony,  1047 
Pregnancy,  1047 

Deficient  oxidation  of  fat,  1046,1047 
Sedentary  life,  1047 
Pathological  anatomy,  1047 
Liver,  enlargement  of,  1047 
shape  and  size,  1047 
anaemic  condition  of,  1047 
seat  of  fatty  deposit,  1047,  1048 
Symptoms,  1048 

Dyspeptic  disturbances,  1048 
Stools,  character,  1048 
Circulation,  feeble,  1048 
Pulse,  condition,  1048 
Sleeplessness,  1048 
Mental  depression,  1048 
Hypochondria,  1048 
Jaundice,  1049 
Urine,  state,  1049 
Area  of  hepatic  dulness,  1049 
Course,  1049 
Duration,  1049 
Termination,  1049 
Prognosis,  1049 
Diagnosis,  1049 

From  amyloid  liver,  1049 
(  cancer,  1050 

Treatment,  1050 

Of  digestive  disturbances,  1050 
Diet,  1050 
Cholagogues,  1050 
Phosphate  of  sodium,  1050 
Sulphate  of  manganese,  1050 
quinia,  1051 
iron,  1051 
Tinct.  nux  vomicse,  1050 
Nitric  acid,  1050 
Alkalies,  1050 

Permanganate  of  potassium,  1051 
Affections  of  Biliary  Passages,  1051 
Catarrh  of  Bde-ducts,  1051 
History,  1051 
Definition,  1051 
Etiology,  1051 

Peculiarity  of  constitution,  1051 
Climate,  1051 
Malaria,  1051 
Cold  and  wet,  1051 


INDEX  TO   VOLUME  II. 


1249 


Liver,  Diseases  of — Catarrh  of  Bile-ducts: 
Etiology :  Disturbances  of  portal 
circulation,  1052 
Extension  from  duodenum,  1052 
Food,  improper,  1052 
Condiments  and  sauces,  1052 
Alcoholic  and  malt  liquors,  abuse, 
1052 
Pathological  anatomy,  1052 
Seat  of  catarrh,  1052 
Mucous  membrane   of  ducts,   le- 
sions of,  1053 
swelling  of,  1053 
Finer  ducts,  lesions  of,  1053 
Liver,  condition  of,  1053 
Symptoms,  1053 

Signs  of  gastro-duodenal  catarrh, 

1053 
Tongue,  state  of,  1053 
Appetite  impaired,  1053 
Epigastrium,  fulness  of,  1053 
Abdomen,  state  of,  1054 
Intestinal  canal,  state  of,  1054 
Diarrhoea  and  constipation,  1054, 

1055 
Stools,  characters  of,  1054,  1055 
Urine,  state  of,  1054,  1055 
Nervous  disturbances,  1054,  1055 
Headache,  1054,  1055 
Vertigo,  1054,  1055 
Febrile  movement,  1054 
Jaundice,  1054 
Course,  1055 
Duration,  1055 
Termination,  1055 
Diagnosis,  1055 
Treatment,  1056 
Diet,  1056 
Diarrhoea,  1056 
Constipation,  1056 
Mercury,  use  of,  1056 
Calomel,  use  of,  1056 
Phosphate  of  sodium,  1057 
Silver  and  zinc  salts,  1057 
Arsenic,  1057 
Iron,  1057 
Quinia,  1057 

Permanganate  of  potassium,  1057 
Mineral  acids,  1057 
Enemata,  1057 
Electricity,  1057 
Biliary  Concretions,  Gall-stones,  Hepatic 
Calculi,  etc.,  1058 
Definition,  1058 
Formation,  1058 
From  inspissated  bile,  1058 
Of  calculi,  1059 
shape,  1059 
number,  1059 
color,  1059 
size,  1059 
composition,  1060 
nucleus,  1060 
body  of,  1061 
rind,  1061 

specific  gravity,  1061 
origin  and  formation,  1061-1063 
Vol.  II.— 79 


LiVEK,   Diseases   of — Biliary  Concretions, 
Gall-stones,  etc. :  Formation :  com- 
position of  bile,  1062 
reaction,  1062 
Etiology,  1063 
Age,  1063 
Sex,  1064 
Social  state,  1064 
Malarial  influence,  1064 
Season,  1065 
Obesity,  1065 
Starchy,     fatty,     and     saccharine 

foods,  1065 
Irregular  meals,  1065 
Ketardation  to  flow  of  bile,  1066 
Mental  emotion,  1066 
Situation  and  destiny  of  gall-stones, 

1066 
Spontaneous  disintegration  of,  1066 
Gall-ducts,  dildtation  of,  from,  1067 
-bladder,  changes  in,  from,  1066 
dilatation  of,  1067 
adhesions,  1067 
cancer  of,  1067 
hypertrophy  of,  1067 
-stones,  migrations  of,  1067,  1068 
ulceration    into    neighboring 
organs  by,  1068 
Formation  of  fistulse,  1068 
Symptoms  due  to  presence  of  gall- 
stones at  their  original  site, 
1069 
Uneasiness    in      hypochondrium, 

1069 
Pain,  1069 

in  shoulder,  1069 
in  right  side  of  neck,  1069 
Gastralgia,  1069 
Vertigo,  1070 
Migraine,  1069 
Headache,  1070 
Digestive  disturbances,  1070 
Symptoms  due  to  migration  by  nat- 
ural channels  (hepatic  colic), 
1070 
Time  of  occurrence  of  paroxysms, 

1070 
Paroxysm,  onset  of,  1070,  1071 
Pain,     seat     and     characters     of, 

1070 
Physiognomy,  1071 
Nausea  and  vomiting,  1071,  1072 
Pulse,  state  of,  1071 
Collapse,  1071 
Duration,  1071 
Nervous  disturbances,  1071 
Hysteria,  1071 
Convulsions,  1071 
Chills,  1071,  1072 
Periodicity  of  paroxysms,  1071 
Relation  to  malaria,  1071,  1072 
Fever,  1072 
Constipation,  1072 
Jaundice,  1072 

duration  of,  1073 
After  paroxysm,  1073 
Stools.  1073 
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Liver,  Diseases  of — BUiary  Coyicretions, 

Gall  -  stories,    etc. :      Symptoms  : 

Stools,    search    for    calculi    in, 

1073 

method,  1073 

Passage  of  inspissated  bile,  1073, 

1074 
Kecurreuce  of  attacks,  1074 
Impaction  of  calculi,  1074 
point  of,  1074 
peritonitis  from,  1074 
adhesions,  1074 
Migration  by  artificial  routes,  1074 
into  neighboring  organs,  1074 
into  stomach,  1074 
into  intestines,  1074 
into  duodenum,  1074 
Biliary  fistulae,  formation  of,  1075 
Course,  1075 

Migration  without  symptoms,  1075 
Obstruction  of  bowels  from,  1075 
Symptoms  of  presence  in  intestinal 

canal,  1076 
Vomiting  of  gall-stones,  1076 
Complications,  1076 

Local  inflammation,  1076 
Dropsy  of  gall-bladder,  1077 
Angiocholitis,  1077 
Relation  to  cancer  of  ducts,  1077 
Heart  disturbance,  1077 
Initial  murmurs.  1077 
Eeflex  nervous  disorders,  1078 
Herpes  zoster,  1078 
Death  from  lodgment  of  calculus 
in  Vater's  diverticulum,  1078 
from  vomiting,  1078 
Diagnosis,  1078 

From  gastralgia,  1078 
hepatalgia,  1079 
flatulent  colic,  1079 
renal  colic,  1079 
Treatment,  1079 

Of  calculus  state,  1079 
Of  inspissated  bile,  1079 

bv  sulphate  of  soda,  1079 
Diet,  1079 
Exercise,  1079 
Bathing,  1079 

Alkaline  mineral  waters,  1079 
Phosphate  of  sodium,  1080 
Of  biliary  calculi  in  situ,  1080 
Manipulation  of  gall-bladder,  1080 
Faradization,  1080 
Ether  and  turpentine  (Durande's 

remedy),  1080 
Chloroform,  1081 
Cholate  of  sodium,  1081 
Ox-gall,  1081 

Puncture  of  gall-bladder,  1081 
Keraoval  of  contents  of  gall-blad- 
der by  puncturing,  1081 
Of  paroxysms  of  hepatic  colic,  1081 
Of  pain,  1081 

Morpliia  and  atropia,  hypodermic- 
ally,  1082 
dose  of,  1082 
Emetics,  1082 


Liver,  Diseases  of — Biliarij  Concretions 
Gall-stones,  etc.:  Treatment  bv 
hot  fomentations,  1082 

Hot  baths,  1082 

Chloroform,  1082 

Ether,  1082 

Chlorodvne,  1082 

Chloral,' 1082 

Purgatives,  1082 

Cholagogues,  1082 

Ipecacuanha,  1082 

Euonymin,  1082 

Iridin,  1082 
Occlusion  of  Biliary  Passages — Stenosis 

of  ])iict\is    Communis    Choledochus^ 

1082 
Definition,  1082 
Pathogeny,  1082 

Of  cystic  duct,  1083 

Of  common  duct,  1083 

Passage  of  calculi,  1083 

Catarrhal  inflammation,  1083 

Cicatrization  of  ulcers,  1083 

Impaction  of  biliary  calculi,  1084 

Foreign  bodies,  1084 

Of  hepatic  duct,  1084 

Seat  and  cause  of  occlusion  in  com- 
mon duct,  1083,  1084 

Pressure  of  tumors,  1085 

Cancer  of  gall-bladder,  1085 
of  pylorus,  1085 

Enlarged  lymphatic  glands,  1085 

Effects  of  occlusion  of  cystic  duct, 
1085 

Retention  of  secretion  in  gall-blad- 
der, 1085 

Effects  of  occlusion  of  hepatic  duct, 
1085 

Catarrhal  state,  1085 

Distension  of  hepatic  tubes  with 
sero-mucus,  1085 

Dilatation  of  ducts,  1086 

Rupture  of  ducts,  1086 

Changes  in  liver.  1086 

Cell-degeneration,  1086 
Symptoms,  1086 

Of  cvstic  duct,  1086 

Dropsy  of  gall-bladder,  1086 

Of  hepatic  duct,  1086 
.    Jaundice,  1086,  1087 

sudden  disappearance  of,  1087 

Pruritus,  1087 

Eczema,  1087 

Xanthelasma,  1087 

Increased  area  of  hepatic  dulness, 
1087 

Tenderness     of     hypochondrium, 
1087 

Enlargement  of  liver,  1087 

Hepatic  secretion,  state  of,  1087 

Atrophy  of  liver,  1088 

Enlargement  of  gall-bladder,  1087 

Digestive  disturbances,  1088 

Appetite,  state  of,  1088 

Tongue,  state  of,  1088 

Thirst,  1088 

Nausesi  and  vomiting,  1088 
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Liver,  Diseases  of — Occlusion  of  B'Unry 
Passages, etc.:  Symptoms:  Vomit, 
characters  of,  1088 
Bowels,  irregular,  1088 
Stools,  characters  of,  1088 

color  of,  1088 
Kidnevs,  state  of,  1090 
Urine,' state  of,  1089,  1090 
Albuminuria,  1090 
Casts,  1090 
Pulse,  state  of,  1089 
Hemorrhages,  1089 
Epistaxis,  1089 
Hsematemesis.  1089 
Fever,  1090 

intermittent  form,  1090 
distinguished  from  malaria,  1090 
temperature,  1091 
duration,  1091 
Cholj^mia,  1091 
Nervous  disturbances,  1092 
Headache,  1092 
Mental  depression,  1092 
Xanthopsia,  1092 
Paralysis,  1092 
Convulsions,  1092 
Course,  1092 
Duration,  1092 
Termination,  1092 
Prognosis,  1092 
Diagnosis,  1092 

Puncture  of  gall-bladder  in,  1092 
Exploration  of  gall-bladder,  1093 
Mode  of  puncture,  1093 
Of  dilated  gall-bladder  from  aneur- 
ism, 1093 

from  hypertrophic  cirrhosis, 
1093 
Treatment,  1094 

Fracture  of  impacted  calculus,  1094 

mode  of,  1094 
Solution   of   impacted   calculi  by 
puncture  of  gall-bladder,  1094 
Diseases  of  Portal  Vein,  1095 
Thrombosis  and  Embolism  of  Portal  Vein; 
Stenosis;  Pylephlebitis,  1095 
Definition,  1095 
Causes,  1095 

Coagulable  state  of  blood,  1095 
Weak  heart-action,  1095 
Impeded  circulation  from  external 

pressure,  1095 
Of  adhesive  pylephlebitis,  1095 
Symptoms,  1096 

Sudden  formation  of  ascites,  1096 
enlargement  of  spleen,  1096 
passive  congestion  of  gastro-in- 
testinal     mucous    membrane, 
1096 
Catarrh  of  gastro-intestinal  mucous 

membrane,  1096 
Nausea  and  vomiting,  1096 
Hemorrhages,  1"096 
Abdominal  veins,  abnormal  anas- 
tomoses of,  1096 
Course  and  termination,  1096 
Diagnosis,  1096 


Liver,    Diseases    of  —  Thrombosis,    etc. : 
Treatment,  1096 

Copaibse,  1096 

Pilocarpine,  1096 

Leeches,  1096 
Suppurative  Pylephlebitis,  1097 
Pathogeny,  1097 

Ulceration  and  suppuration  of  in- 
testinal tube,  1097,  1098 

Multiple   abscess  of    liver,   1097, 
1098 

Typhlitis,  1097,  1098 

Traumatic    injuries    of    intestine, 
1097 

Formation  of  emboli,  1097,  109» 

Changes  in  vein-wall,  1098 

Production  of  thrombi,  1098 

Formation    of   secondary  hepatir 
abscesses,  1098 

Suppuration  of  csecum,  1098 
of  rectum,  1098 
Symptoms,  1099 

Of  primary  lesion,  1099 

Of  secondary  result,  1099 

Chills,  1099 

Pain,  seat  and  character,  1099 

Fever,  1099 

periodic  form,  1099 

Temperature,  1100 

Digestive  disturbances,  1100 

Vomiting,  1100 

Hemorrhages,  1100 

Tongue,  condition  of,  1100 

Irregular  bowels,  1100 

Jaundice,  1100 
Course,  1101 
Duration,  1101 
Termination,  1101 
Diagnosis,  1101 
Treatment,  1101 

Ammonia,  use  of,  1101 

Quinine,  1101 

Corrosive  sublimate,  1101 
Parasites  of  the  Liver,  1101 
Echmococcus  of  Liver,  1101 
Definition,  1101 
Etiology,  1101 

Migration  of  embryo  from  intes- 
tine, 1102 
Pathology,  1102      • 
Symptoms,  1102 

Number  of,  1102 

Seat  of,  1102 

Atrophy  of  liver,  1 102 

Jaundice,  1102,  1104 

Growth,  mode  of,  1102,  1103 

Characters  of  vesicles,  1103 

Contents  of  vesicles,  1103 

Multilocular  form,  1103 

Hydatid  tumor,  characteristics  of, 
1104 

Ascites,  1104 

Enlargement  of  spleen,  1104 

Digestive  disturbances,  1104 
Diagnosis,  1104 

Characters  of  fluid,  1105 

Hooklets  in  fluid.  1105 
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LrvEK,  Diseases  of — Echinococcns  of  Liver  : 
Diagnosis:  From  abscess  of  liver, 
1105 
Duration,  1105 
Termination,  1106 
Treatment,  1106 
Prophylaxis,  1106 
Boiling  and  filtering  of  water,  1106 
Therapeutical,  1106 
Removal  of  vesicle,  1107 

by  incision,  1107 
Puncture,  1107 
Aspirator,  use  of,  1107 
Injection  of  iodine,  1108 
Electrolysis,  1108 
Acupuncture,  1109 
Distomum  hepaticum  {liver-flukes),  1109 
Description,  1110 
Mode  of  access  to  man,  1110 
Diagnosis,  1110 
Symptoms,  1110 
Treatment,  1110 

Parasiticides,  use  of,  1110 
Creasote,.1110 

Bichloride  of  mercury,  1110 
Thymol,  1110 
Parasites  in  Portal  Vein,  1111 
Liver,  diseases  of,   as  a  cause  of  ascites, 
1173 
of  pancreatic  hemorrhage,  1129 
influence  on  causation  of  constipation, 
641 
of  functional  dyspepsia,  447 
of  acute  gastritis,  464 
enlargement  of,  in  rachitis,  139 

in  hereditary  syphilis,  283 
functional  disturbance  of,  in  intestinal  in- 
digestion, 629 
hyperaemia  of,  relation   to   cjiusation  of 

diabetes  mellitus,  195 
lesions  of,  in  diabetes  mellitus,  201 
in  dysentery,  801 
in  entero-colitis,  739 
in  gout,  117, 118 
in  acute  intestinal  catarrh,  677 
in  chronic  intestinal  catarrh,  705 
in  scurvy,  173 
in  tabes  raesenterica,  1188 
second arv  growths  of,  in  gastric  cancer, 
556 
Lobe  of  ear,  ulceration  of,  in  scrofula,  246 
Local  causes  of  gastric  cancer,  537 
nature  of  dysentery,  796 
peritonitis,  1159 

symptoms,  of  superficial  glossitis,  357 
of  abscess  of  liver,  1010 
of  chronic  articular  rheumatism,  71 
of  rheumatoid  arthritis,  80,  81,  85 
of  thrush,  334 
treatment  of  cancrum  oris,  343 
of  enteralgia,  665 
of  parenchymatous  glossitis,  365 
of   chronic    parenchymatous  glossitia, 

368 
of  8ui>erticial  glossitis,  357 
of  chronic  superficial  trlossitis,  367 


Local  treatment  of  glossitis  parasitica,  359 
of  acute  gout,  1 34 
of  intestinal  obstruction,  864 
of  abscess  of  liver,  1021 
of  cirrhosis  of  liver,  1002 
of  morbid  dentition,  376 
of  chronic  oesophagitis,  417 
of  cancer  of  oesophagus,  428 
of  organic  stricture  of  oesophagus,  425 
of  spasmodic  stricture  of   oesophagus, 

421 
of  ulceration  of  oesophagus,  418 
of  perihepatitis,  990 
of  acute  peritonitis,  1151 
of  acute  pharyngitis,  397 
of  syphilitic  pharyngitis,  408 
of  purpura  rheumatica,  194 
of  acute  rheumatism,  68 
of  chronic  articular  rheumatism,  74 
of  muscular  rheumatism,  76,  77 
of  gonorrhoeal  rheumatism,  107 
of  rheumatoid  arthritis,  100 
of  aphthous  stomatitis,  330 
of  mercurial  stomatitis,  348 
of  stomatitis  ulcerosa,  338 
of  hereditary  svphilis,  317 
of  thrush,  335  * 
of  tonsillitis,  387 
of  typhlitis  and  perityphlitis,  822 
Locality,  influence  on  causation  of  scrofula, 

233 
Loop-shaped  form  of  stomach,  617 
Lumbago,  77 
Lumbar    colotomy   for   cancer   of  rectum, 

915 
Lumbo-abdominal  neuralgia,  distinguished 

from  enteralgia,  663 
Lung  disease,  chronic,  influence  on  causation 

of  constipation,  641 
Lungs,  condition  of,  in  rachitis,  152 
in  hereditary  syphilis,  307 
gangrene  of,  complicating  cancrum  oris, 

341 
gummata  of,  in  hereditary  syphilis,  307 
hypostatic  congestion  and  pneumonia  of, 

in  entero-colitis,  734 
lesions  of,  in  diabetes  mellitus,  202 
in  entero-colitis,  740 
in  acute  intestinal  catarrh,  677 
in  chronic  intestinal  catarrh,  706 
in  scurvy,  172 
in  tabes  mesenterica,  1  ]  88 
Lupoid  ulcer  of  rectum,  889 
Luxurious  living,  influence  of,  on  caubation 

of  gout,  110 
Lymphangiectasis  in  Filaria  sanguinis,  963 
Lymphatic  glands,  caseation  of,  in  scrofula, 
239,  240 
changes  of,  in  scrofula,  239,  240 

in  tabes  mesenterica,  1187 
swelling  of,  in  cancrum  oris,  342 
in  parenchymatous  glossitis,  361 
in  catarrhal  stomatitis,  323 
in  mercurial  stomatitis,  346 
in  tonsillitis,  382 
Lympho- sarcoma  of  intestine,  868 
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31. 

Macroglossia,  349 

Magnesium  sulphate,  use  of,  typhlitis  and 

perityphlitis,  822 
Malaria,  influence  on  causation  of  biliary 
calculi,  1064 
of  catarrh  of  bile-ducts,  1051 
of  cholera  morbus,  721 
of  diabetes  mellitus,  203 
of  enteralgia,  660 
of  gastralgia,  460 
of  gastric  hemorrhage,  582 
of  acute  intestinal  catarrh,  671 
of  chronic  intestinal  catarrh,  700 
of  jaundice,  977 
of  abscess  of  liver,  1005 
of  amyloid  liver,  1041 
of  cirrhosis  of  liver,  991 
of  hyperaemia  of  liver,  984 
of  tabes  mesenterica,  1186 
relation  to  hepatic  colic,  1072 
to  causation  of  rachitis,  145 
Malarial  form  of  acute  pharyngitis,  symp- 
toms, 395 
poison,  influence  on  causation  of  bilious- 
ness, 965 
of  acute  pharyngitis,  391 
Malarious  fevers,  influence  on  causation  of 
acute  and  chronic  gastritis,  464,  470 
Male  fern,  use  of,  in  tape-worm,  941 
Malformations,  congenital,  of  anus  and  rec- 
tum, 837,  879 
Malignant  pustule  of  tongue,  368 

stricture   and   ulceration  of  rectum   and 
anus,  902 
Malt  extracts,  use  of,  in  rachitis,  162 
liquors,  influence  on  causation  of  bilious- 
ness, 966 
of  catarrh  of  bile- ducts,  1052 
of  gout.  111 
of  lithsemia,  969 
Manganese  sulphate,  use  of,  in  fatty  liver, 

1050 
Manipulation   of  gall-bladder    to  dissolve 

biliary  calculi,  1080 
Marasmus,  influence  on  causation  of  atrophy 

of  stomach,  616 
Marriage  of  syphilitics,  255,  265,  269 
Marriages,    consanguineous,    influence    on 

causation  of  scrofula,  234 
Massage,  use  of,  in  constipation,  653 

in  rheumatoid  arthritis,  101 
Masticaticm,  imperfect,  influence  on  causa- 
tion of  functional  dyspepsia,  445 
of  intestinal  indigestion,  625 
Maternal  ill-health,  influence  on  causation 

of  infantile  peritonitis,  1172 
Maxillary  bones,  alterations  of,  in  rachitis. 

Meals,  irregular,  influence  on  causation  of 
functional  dyspepsia,  446 

Measles  of  tape-worm,  932 

Mechanism  of  intussusception,  847 

Medina-worm,  962 

Medulla  oblongata,  eflfects  of  puncture  of 
diabetic  area,  195 


Medullary  form  of  gastric  cancer,  563 

of  gastric  cancer,  histology,  563 
Melaena,  in  simple  ulcer  of  stomach,  492, 
493 
I      neonatorum,  etiology,  832 
Meljenamesis  in  gastric  cancer,  545 
Melanotic  sarcoma  of  intestines,  secondary 

to  tumor  of  eye  or  skin,  873 
Melituria  in  chronic  intestinal  pancreatitis, 
1122 
in  obstruction  of  pancreatic  ducts,  1131 
Membranous  form    of   acute   pharyngitis, 
symptoms,  395 
of  acute  pharyngitis,  treatment,  399 
Meningitis,  distinguished  from   acute  gas- 
tritis, 468 
in  acute  rheumatism,  39 
Menstrual  disease,  influence  on  causation  of 
pseudo-membranous  enteritis,  765 
disorders  from  constipation,  647 

influence  of,  on  causation  of  rheuma- 
toid arthritis,  90 
of  aphthous  stomatitis,  326 
of  simple  ulcer  of  stomach,  487 
Menstruation,   influence    on    causation  of 
functional  dyspepsia,  448 
of  gastralgia,  460 
scanty,  in  scrofula,  245 
suppression  of,  influence  on  causation  of 
disease  of  pancreas,  1114 
Mental  anxiety,  influence  on  causation  of 
cholera  morbus,  721 
and  shock,  influence  on   causation  of 
diabetes  mellitus,  203 
condition,  in  hepatic  abscess,  1009 
in  acute  peritonitis,  1142 
in  scurvy,  176 
in  scrofula,  245 
depression  in  occlusion  of  biliary  ducts, 
1092 
in  constipation,  647,  854 
in  chronic  intestinal  catarrh,  708 
in  intestinal  indigestion,  628 
in  jaundice,  980 
in  fatty  liver,  1048 
in  hyperaemia  of  liver,  987 
in  lithaemia,  970 

influence  on  causation  of  chronic  phar- 
yngitis, 403 
emotion,  influence  on  causation  of  biliary 
calculi,  1066 
spasmodic  stricture  of  cesophagus, 
419 
state,  in  cancrum  oris,  341 
in  cholera  morbus,  722 
influence  on  digestion,  437 

on  causation  of  functional  dyspep- 
sia, 437 
overwork,  influence  on  causation  of  intes- 
tinal indigestion,  624 
power,  impaired,  in  intestinal  indigestion, 
628 
Mercuric  chloride,  use  of,  in  tonsillitis,  388 
in  acute    yellow  atrophy  of   liver, 
1030 
Mercury,  use  of,  in  biliousness,  967 
m  catarrh  of  bile-ducts,  1056 
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Mercury,  use  of,   in  functional  dyspepsia, 
457 
in  pseudo-membranous  enteritis,  774 
in  eniero-colitis  and  cholera  infantum, 

7(50 
in  scrofula,  251 
in  hereditary  syphilis,  315 
use  of,  in  syphilitic  pharyngitis,  408 
bichloride,  eflect  on  rectum,  911 
use  of,  in  acute  intestinal  catarrh,  695 
in  dysentery,  809 
in  cirrhosis  of  liver,  1001 
in  amyloid  liver,  1046 
in  treatment  of  liver-flukes,  1110 
in  chronic  pharyngitis,  406 
Mercurial  ointments,  use  of,  in  pruritus  ani, 
917 
in  typhlitis  and  perityphlitis,  822 
stomatitis,  344 
Mercurials,  use  of,  in  ascites,  1178,  1179 
in  hypersemia  of  liver,  988 
in  chronic  gastritis,  478 
in  jaundice,  982 
in  lithaemia,  972 
in  acute  peritonitis,  1151 
Mesenteric  glands,   changes    in,   in    tabes 
mesenterica,  1187 
cheesy  degeneration  of,  in  tabes  mesen- 
terica, 1187 
enlargement  of,  in  entero-colitis,  739 
in  acute  intestinal  catarrh,  677 
in  chronic  intestinal  catarrh,  705 
in  acute  yellow  atrophy  of   liver, 

lesions  of,  in  dysentery,  801 
Mesentery,  elongated,  as  a  cause  of  acute 

intestinal  strangulation,  841 
Metals,  certain,  influence  on  causation  of 

biliousness,  966 
Metamorphosis,  fatty,  of  pancreas,  1128 
Methyl-aniline-violet  test  for  lardaceous  de- 
generation, 875 
Metastasis  in  gastric  cancer,  frequency  of, 
567 
in  carcinoma  of  liver,  1035 
occurrence  of,  in  tonsillitis,  383 
secondary  pancreatis  from,  1120 
tendency  to,  in  medullary  form  of  gastric 
cancer,  563 
Metastatic  abscesses,  complicating  mercurial 

stomatitis,  346 
Miasmatic  origin  of  acute  rheumatism,  26 
Micturition,  painful,  in  enteralgia,  661 
Micro-organisms,  influence  on  causation  of 
dysentery,  792 
of  acute  intestinal  catarrh,  673 
Micrococci  and  bacteria  in  stools  in  chronic 

intestinal  catarrh,  708 
Migraine  complicating  rheumatoid  arthritis, 

84 
Migration  of  embryo  from  intestinal  canal, 
in  hydatids  of  liver,  1102 
of    biliary   calculi    by  artificial    routes, 

1068,  1074 
of  echinococcus,  944 

of  gall-stones  by  artificial  routes,  1068, 
1074 


Migration  of  gall-stones,  symptoms  due  to, 

1070 
Migrations  of  Ascaris  lumbricoides,  .953 

of  gall-stones,  1067 
Miliary  aneurisms  of  stomach,  579 
Milk  of  diseased  cows  as  a  cause  of  tabes 
mesenterica,  1186 
condensed,  use  of,  in   cholera  infantum 

and  entero-colitis,  754 
peptonized,  use  of,  in  entero-colitis  and 
cholera  infantum,  751,  753 
in  functional  dyspepsia,  453 
in  chronic  interstitial    pancreatitis, 
1123 
mode  of  preparing,  1123 
Use  of,  in  constipation,  652 
in  diabetes  mellitus,  218 
in  dysentery,  809 
in  functional  dyspepsia,  453 
in  enteralgia,  666 
in  entero-colitis,  749 
in  acute  and  chronic  gastritis,  468,  476 
in  treatment  of  gout,  1 29 
in  hemorrhage  from  bowels,  834 
in  acute  intestinal  catarrh,  690,  691 
in  chronic  intestinal  catarrh,  716 
in  intestinal  indigestion,  633 
in  jaundice,  983 
in  amyloid  liver,  1046 
in  cirrhosis  of  liver,  1000 
in  rachitis,  159 
in  cancer  of  stomach,  576 
in  dilatation  of  stomach,  608 
in  simple  ulcer  of  stomach,  519 
Milk-leg  in  paratyphlitis,  820 
^lineral  acids,  use  olj  in  catarrh  of  bile- 
ducts,  1057 
chronic  intestinal  catarrh,  715 
in  intestinal  indigestion,  636 
in  scurvy,  184 

in  acute  intestinal  catarrh,  693,  694, 
695 
baths,  use  of,  in  rheumatoid  arthritis,  99 
poisoning,  influence  on  causation  of  atro- 
phy of  stomach,  616 
waters,  alkaline,  use  of,  in  biliary  calculus 
state,  1079 
in  chronic  gastritis,  477 
natural,  use  of,  in  gout,  131 
saline  laxative,  use  of,  in  hyperaemia 

of  liver,  988 
use  of,  in  biliousness,  968 
in  constipation,  652,  653,  655 
in  diabetes  mellitus,  225,  226   ^ 
in  pseudo-membranous  enteritis,  776 
in  chronic  intestinal  catarrh,  714,  715 
in  intestinal  indigestion,  634,  636 
in  jaundice,  982 
in  iithamia,  972 
in  rheumatoid  arthritis,  99 
in  typhlitis,  822 
Mist,  cretffi,   use  of,  in  entero-colitis   and 

cholera  infantum,  758 
Mitral    murmurs    due  to    biliary  calculi, 

1077 
Moisture,  influence  on  causation  of  dysen- 
tery, 788 
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Monolobular  form  of  interstitial  hepatitis, 

992 
Mono-  or  uniarticular  rheumatism,  49 
Morbid   anatomy  of  catarrh  of  bile-ducts, 
1052 

of  cancrum  oris,  341 

of  cholera  infantum,  742 

of  cholera  morbus,  721 

of  constipation,  643 

of  diabetes  mellitus,  199 

of  dysentery,  797 

of  pseudo-membranous  enteritis,  769 

of  entero-colitis,  736 

of  acute  gastritis,  466 

of  chronic  gastritis,  471 

of  parenchymatous  glossitis,  363 

of  superficial  glossitis,  355 

of  glossitis  parasitica,  358 

of  gout,  115 

of  hemorrhage  from  bowels,  832 

of  interstitial  hepatitis,  992 

of  acute  intestinal  catarrh,  673 

of  chronic  intestinal  catarrh,  700 

of  cancer  of  intestine,  871 

in  lardaceous  degeneration  of  intestine, 

of  intussusception,  844 

of  abscess  of  liver,  1005 

of  amyloid  liver,  1041 

of  carcinoma  of  liver,  1034 

of  fatty  liver,  1047 

of  hypersemia  of  liver,  985 

of  macroglossia,  352 

of  acute  oesophagitis,  411 

of  chronic  oesophagitis,  416 

of  cancer  of  oesophagus,  427 

of  dilatation  of  oesophagus,  432 

of  paralysis  of  oesophagus,  429 

of  organic  stricture  of  oesophagus,  424 

of  spasmodic  stricture    of  oesophagus, 

420 
of  ulceration  of  oesophagus,  418 
of  carcinoma  of  pancreas,  1123 
of  acute  pancreatitis,  1118 
of  chronic  interstitial  pancreatitis,  1121 
of  acute  diffuse  peritonitis,  1133 
of  tubercular  peritonitis,  1167 
of  acute  pharyngitis,  391 
of  chronic  pharyngitis,  403 
of  syphilitic  pharyngitis,  406 
of  tuberculous  pharyngitis,  400 
of  hypertrophic    stenosis    of   pylorus, 

615 
of  acute  rheumatism,  46 
of  chronic  articular  rheumatism,  70 
of  gonorrhoeal  rheumatism,  103 
of  muscular  rheumatism,  74 
of  rheumatoid  arthritis,  86 
of  atrophy  of  stomach,  616 
of  cancer  of  stomach,  560 
of  cirrhosis  of  stomach,  613 
of  dilatation  of  stomach,  599 
of  hemorrhage  from  stomach,  583 
of  simple  ulcer  of  stomach,  503 
of  aphthous  stomatitis,  326 
of  catarrhal  stomatitis,  323 
of  mercurial  stomatitis,  346 


Morbid  anatomy  of  stomatitis  ulcerosa,  336 
of  scrofula,  238 
of  scurvy,  171 
of  tabes  mesenterica,  1187 
of  thrush,  332 
of  tonsillitis,  383 
of  typhlitis,  814 
dentition,  371 
growths  of  pancreas,  1123 

influence  on  causation  of  organic  stric- 
ture of  oesophagus,  423 
Morbus  maculosus  Werlhofii,  188 
Morning  vomiting  in  chronic  gastritis,  473 

in  cirrhosis  of  liver,  993 
Morphia,  effect  on  rectum,  911 
use  of,  in  cholera  morbus,  724 
in  dysentery,  811 
in  enteralgia,  665 
hypodermatically,   in  pseudo-membra 

nous  enteritis,  775 
in  gastralgia,  463 
in  acute  intestinal  catarrh,  693 
in  intestinal  obstruction,  863 
in  organic  stricture  of  oesophagus,  425 
in  perihepatitis,  990 
in  tuberculous  pharyngitis,  402 
in  acute  rheumatism,  65 
in  muscular  rheumatism.  76 
in  typhlitis,  822  ^ 

and  atropia,  hypodermic  use  of,  in  hepatic 
colic,  1082 
Mortality  of  cholera  morbus,  724 
of  dysentery,  807 
of  entero-colitis,  726,  727 
of  hereditary  syphilis,  272,  273 
of  parenchymatous  glossitis,  364 
of  abscess  of  liver,  1017 
of  intestinal  obstruction,  862 
of  acute  peritonitis,  1143 
of  acute  rheumatism,  50 
of  cancer  of  stomach,  532,  535 
of  simple  ulcer  of  stomach,  502 
of  typhlitis  and  perityphlitis,  820,  821 
Mouth,  diseases  of,  321 
hemorrhage  from,  370 
lesions  of,  in  entero-colitis,  739 
state  of,  in  pseudo-membranous  enteritia, 
766 
in  aphthous  stomatitis,  329 
in  gangrenous  stomatitis,  340 
in  mercurial  stomatitis,  345 
in  ulcerous  stomatitis,  337 
Movements,  passive,  in   chronic   forms  of 

rheumatoid  arthritis,  100 
Mucous  collections  in  acute  intestinal  car 
tarrh,  676 
discharges  in  non-malignant  stricture  of 

rectum,  886 
membranes,  affections  of,  in  gout,  118 
atrophy  of,  in  functional  dyspepsia,  451 
condition  of,  in  proctitis  of  chronic  in- 
testinal catarrh,  703 
in  thrush,  333 
hypertrophy  of,  in  chronic  oesophagitis, 

416 
of   bile-ducts,   lesions    of   catarrh    of, 
1053 
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Mucous  membranes,  intestinal,  lesions  of, 
in  cholera  morbus,  721 
in  constipation,  644 
gastric,  lesions  of,   in   acute  gastritis, 

•466 
lesions  of,  in  pseudo-membranous  en- 
teritis, 769 
in  chronic  gastritis,  471 
in  acute  intestinal  catarrh  674 
in  chronic  intestinal  catarrh,  700 
in  lardaceous  degeneration  of  intes- 
tines, 875 
in  catarrhal  stomatitis,  324 
in  mercurial  stomatitis,  347 
in  cirrhosis  of  stomach,  614 
in   organic  stricture  of  oesophagus, 

424 
in  typhlitis,  perityphlitis,  814 
miliary  infiltration   of,   in   tubercular 

pharyngitis,  400 
softening  of,  in  chronic  gastritis,  471 
state  of,  in  dilatation  of  stomach,  600 

in  dysentery,  798 
of  anus,  hairs  on,  892 
of  ileum,  swelling  of,  in  chronic  intes- 
tinal catarrh,  701 
of  stomach,  microscopic  appearance  of, 
in  gastric  cirrhosis,  614 
patches,  appearance  of,  in  syphilitic  phar- 
yngitis, 407 
of  hereditary  syphilis,  278 
stools,  in  chronic  intestinal  catarrh,  708 

in  proctitis,  684 
vomiting  of  chronic  gastritis,  478 
Mnd-baths,  use  of,  in  rheumatoid  arthritis, 

100 
Multilobular  form  of  interstitial  hepatitis, 
992 
of  hydatid  tumor  of  liver,  1103 
Mumps,  acute  secondary  pancreatitis  nieta- 

stasic  of,  1121 
Muriatic  acid,  use  of,  in  cancrum  oris,  343 
dilute,  in  functional  dyspepsia,  456 
in  acute  intestinal  catarrh,  693,  694 
in  chronic  intestinal  catarrh,  715 
in  intestinal  indigestion,  636 
Murmurs,  haemic,  in  gastric  cancer,  553 
heart,  in  purpura  rheumatica,  189 
in  acute  rheumatism,  28,  35 
Muscles,  discovery  of  Trichina*  spiralis  in, 
958 
fatty  degeneration  of,  in  tuberculous  phar- 
yngitis, 401 
lesions  of,  in  chronic  articular  rheuma- 
tism, 71 
in  rheumatoid  arthritis,  88 
in  scurvy,  172 
pain  of,  in  trichinosis,  960 
swelling  of,  in  trichinosis,  960 
wasting  of,  in   acute  variety  of  general 
rheumatoid  arthritis,  80 
Muscular  coat,  hypertrophy  of,  in  chronic 
oesophagitis,  417 
of  stomach,  hypertrophy  of,  in  gastric 
cirrhosis,  614 
contraction  in  acute  intestinal  catarrh,  681 
cramps  in  enteralgia,  661 


Muscular  degenerativ>n,  lesions,  in  cholera 
morbus,  722 
hypertrophv  in  dilatation  of  cesophaga** 

432  ' 
rheumatism,  74 

spasm  in  acute  variety  of  general  rheuma- 
toid arthritis,  80 
trichinae,  958 

weakness  in  diabetes  mellitus,  204 
Musk  and  asafoetida,  in  spasmodic  strictur« 

of  oesophagus,  421 
Mutton-tea,   use  of,   in    entero-colitis    and 

cholera  infantum,  755 
Myalgia  complicating  gonorrhoeal  rheuma- 
tism, 106  . 
Mycotic  form  of  tonsillitis,  381,  386 

theory  of  origin  of  simple  ulcer  of  stom- 
ach, 513 
parasite  of,  386 
Myocarditis  in  acute  rheumatism,  34 
Myomata  of  stomach,  578 
Myo-sarcomatous  tumors  of  stomach,  578 


Narcotics,  abuse  of,  influence  on  causation 
of  gastralgia,  460 
use  of,  in  cancer  of  oesophagus,  428 
Natiform  skull,  significance  of,  in  heredi- 
tary syphilis,  312 
Nature  of  cholera  infantum,  744 
of  cholera  morbus,  720 
of  constipation,  638,  639 
of  dysentery,  784 
of  enteralgia,  658,  659 
of  pseudo-membranous  enteritis,  767,  768 
of  growth  in  glossitis  parasitica,  358 
of  acute  intestinal  catarrh,  668 
of  intestinal  indigestion,  620 
of  acute  pharyngitis,  391 
of  rachitis,  137  et  seq. 
essential,  of  syphilis,  256 
Nausea,  in  ascaris  lumbricoides,  953 
in  biliousness,  966 
in  catarrh  of  bile-ducts,  1053 
in  acute  gastritis,  467 
in  chronic  gastritis,  473 
in  simple  ulcer  of  stomach,  494 
in  dysentery,  803 
in  cancer  of  stomach,  540 
and  vomiting  in  functional  dyspepsia,  448, 
449 
in  pseudo-membranous  enteritis,  765 
in  enteralgia,  661 
in  acute  intestinal  catarrh,  681 
in  intestinal  obstruction,  843,  854 
in  intestinal  ulcer,  826 
in  jaundice,  977 
in  acute  yellow  atrophy  of  liver,  1026, 

1027,  1028 
in  cancer  of  liver,  1038 
in  cirrhosis  of  liver,  993 
in  acute  pancreatitis,  1119 
in  phosphorus-poisoning,  1031 
in  tape-worm,  940 

in  thrombosis  and  embolism  of  portal 
vein,  1096 
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Nausea  in  trichinosis,  960 
Necrosis  of  cartilages  in  gout,  116 
of  inferior  maxilla  in  mercurial  stomati- 
tis, 346 
Necrotic  ulcers  of  stomach,  529 
Nematodes,  the,  or  thread-worms,  949 
Nephritis,  chronic,  complicating  gastric  can- 
cer, 560       ^ 
parenchymatous,  in  hereditary  syphilis, 
308 
Nerve,  atrophy  of,  as  a  cause  of  cancer  of 
oesophagus,  429 
disease  of,  influence  on  causation  of  oesoph- 
ageal paralysis,  429 
Nerve-centres    and    nerves,   disease   of,   in 

hereditary  syphilis,  302 
Nerves,  lesions  of,  in  gout,  117 
of  organic  life,  exhaustion  of,  as  a  cause 
of  functional  dyspepsia,  440 
Nervous  affections  in  acute  rheumatism,  37 
treatment,  65 
complicating  rheumatoid  arthritis,  84 
centres,  hemorrhagic  extravasations  into, 

in  scurvy,  180 
colic,  662 
disease  in  hereditary  syphilis,  diagnosis 

of,  304 
disorders  in  Ascaris  lumbricoides,  953 
in  constipation,  647 
in  phosphorus-poisoning,  1032 
disturbances  in  catarrh  of  bile-ducts,  1054, 
1055 
due  to  biliary  calculi,  1078 
from    occlusion    of    biliary    passages, 

1092 
as  a  cause  of  cholera  morbus,  721 
of  pseudo-membranous  enteritis,   766, 

777 
of  hepatic  colic,  1071 
in  jaundice,  980 
in  lithsemia,  970 
in  cirrhosis  of  liver,  999 
in  Oxyuris  vermicularis,  951 
in  tape-worm,  940 
excitability,  influence  on  causation  of  gas- 

tralgia,  460 
exhaustion,  influence  of  causation  of  chol- 
era morbus,  720 
of  gout,  112 
form  of  enteralgia,  treatment  of,  665 
influence  on  causation  of  dysentery,  790 
origin  of  acute  rheumatism,  24 

of  rheumatoid  arthritis,  92 
svmptoms  from  constipation,  854 
'  of  diabetes  mellitus,  205,  206 
of  enteralgia,  662 
reflex,  in  morbid  dentition,  374 
sympathetic,  in  chronic  gastritis,  474 
system,  condition  of,  in  parenchymatous 
glossitis,  362 
influence  on  digestion,  437 
lesions  of,  in  diabetes  mellitus,  200 
state,  in  intestinal  indigestion,  628 
theory  of  origin  of  gout,  114 
Nestle's  food  for  infants,  754 
Neuralgia  in  diabetes  mellitus,  206 
treatment,  229 


Neuralgia  complicating   chronic   articular 
rheumatism,  72 
gonorrhoeal  rheumatism,  106 
of  rectum,  909 
Neurotic  form  of  enteralgia,  662,  663 
origin  of  pruritus  ani,  909 

of  spasmodic  stricture  of  oesophagus,  419 
theory  of  origin  of  gastric  ulcer,  512 
Niemeyer's  views  of  origin  of  cholera  mor- 
bus, 720 
Nitrate  of  uranium,  use  of,  in  diabetes  mel- 
litus, 230 
Nitric  acid,  cauterization  with,  in  irritable 
rectum,  919 
use  of,  in  cancrum  oris,  343 
in  fatty  liver,  1050 
in  jaundice,  982 
in  lithaemia,  972 
in  prolapsus  ani,  920 
in  anal  fissure  and  rectal  ulceration, 
912 
local  use  of,  in  hemorrhoids,  926 
Nitro-muriatic  acid,  local  use  of,  in  jaundice, 
983 
in    pseudo-membranous    enteritis, 

775 

Nitrogen,  elimination  of,  in  rachitis,  130 
Nitrogenous  food,  excess  of,  as  a  cause  of 

functional  dyspepsia,  443 
Nodes,  periosteal,  in  gonorrhoeal  rheuma- 
tism, 105 
Nodosities  in  acute  rheumatism,  43 

Heberden's,  of  rheumatoid  arthritis,  86 
Nodular  tubercular  infiltration  of  tongue, 

369 
Nodules,  number  and  size  of,  in  carcinoma 

of  liver,  1035 
Non-cancerous  tumors  of  stomach,  578 
Non-malignant  tumors  of  stomach,  578 

of  stomach,  distinguished  from  malig- 
nant, 572 
stricture  of  rectum,  885 
Nose,  flattening  of,  in  hereditary  syphilis, 

■   277 
Nostalgia,   influence    of,   on    causation  of 

scurvy,  169,  170 
Nursing  of  syphilitic  children,  necessity  of 

maternal,  315 
Nutmeg  liver,  985 

Nutrient  enemata,  use  of,  in  simple  ulcer  of 
stomach,  519 
Suppositories,  929 
Nutrition,  defective,  in  mother,  a  cause  of 

rachitis,  143 
Nutritive  enemata  in  organic  stricture  of 

oesophagus,  425 
Nux  vomica,  use  of,  in  functional  dyspepsia, 
455,  458 
in  constipation  of  functional  dyspep- 
sia, 458 
in  gastralgia,  463 
in  hepatic  glycosuria,  976 
in  jaundice,  975 
in  fatty  liver,  1050 
in  paralysis  of  oesophagus,  430 
in  acute  pharyngitis,  399 
in  dilatation  of  stomach,  609 
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Oatmeal  and  barley  as  diluents  of  milk  for 

infants,  753 
01>esity,  influence  on  causation  of  biliary 

calculi,  1065 
Obstruction,  intestinal,  835 

of  bile-ducts,  as  a  cause  of  jaundice,  977 
as  a  cause  of  cirrhosis  of  liver,  991 
in  carcinoma  of  pancreas,  1124 
to  flow  of  bile  as  a  cause  of  biliary  cal- 
culi, 1066 
intestinal  from  bands  and  loops  of  acute 

peritonitis,  1153,  1154 
of  orifices  of  stomach  in  gastric  cancer, 

566 
of  pancreatic  duct,  symptoms  of,  1129 
of  pylorus  and  duodenum  following  acute 

pancreatitis,  1119 
of  rectum,  889 
Occlusion  of  biliary  passages,  1082 

of  cystic  duct,  pathogeny,  1082 
Occupation,  influence  on  causation  of  con- 
stipation, 640 
of  acute  rheumatism,  20 
of  mercurial  stomatitis,  344 
of  simple  ulcer  of  stomach,  486 
Odor  of  diabetic  urine,  208 

of  mouth  in  stomatitis  catarrhalis,  323 
of  stools,  in  acute  intestinal  catarrh,  680 
in  chronic  intestinal  catarrh,  708 
(Edema,  in  gastric  cancer,  553 
in  cancer  of  intestines,  871 
in  diseases  of  pancreas,  1116 
in  trichinosis,  961 
of  glottis,  in  tonsillitis,  38S 
of  larynx  in  mercurial  stomatitis,  346 

treatment,  348 
of  lung,  complicating  gastric  cancer,  560 
of  one  extremity  in  chronic  intestinal  ca- 
tarrh, 709 
of  skin  in  scurvy,  178 
of  vulva  in  cirrhosis  of  liver,  995 
general,  in  cirrhosis  of  liver,  995 
'Esophagus,  Diseases  of,  409 
(Esophagitis,  409 
Definition,  409 
Synonyms,  409 
(E'iophuqitis,  Acute,  409 
Definition,  409 
Synonvms,  409 
History,  409 
Etiology,  409 
Of  idiopathic  catarrhal  form,  410 
Predisposing  causes,  410 
Cold  and  moisture,  410 
Rheumatism,  410 
Hot  drinks,  410 
Tobacco  and  alcohol,  410 
Irritating  medicines,  410 
Of  deuteropathic  catarrhal  form,  410 
As  an  extension  of  catarrhal  pharyn- 
gitis, 410 
Pseudo-merabraniform,  410 
Traumatic  form,  410 

from  injury,  411 
Phlegmonous  form,  411 


(Esophagus,    Diseases    of — (E.^ophagitit^, 
Acute:  Etiology:   Phlegmonous 
form  from  disease,  411 
from  injury,  411 
from  emboli,  411 
from  fits  of  anger,  411 
Pathology  and  morbid  anatomy,  411 
Nature  of  inflammatory  process,  411 
Epithelium,  changes  in,  41 1 

thickening  and  desquamation   of, 
411 
Epithelial  casts  of  tube,  412 
Follicles,  swelling  and  hypertrophy 
of,  412 
ulceration  of,  412 
Pseudo-membranous  form,  412 
Seat  and  character  of  pseudo-mem- 
brane, 412 
Variolous  pustules,  412 
Phlegmonous  form,  412 
Purulent  infiltration   in   submucous 

connective  tissue,  412 
Diffuse  form,  413 
Mode  of  escape  of  pus,  413 
•  Gangrene,  413 
Symptoms,  413 

Painful  deglutition,  413 
Substernal  pain,  413 
Pain  over  vertebrae,  413 
Dysphagia,  amount  and  character  of, 

413 
Of  pseudo-membranous  form,  414 
Expulsion  of  shreds  of  membrane, 

414 
Of  phlegmonous  form,  414 
Convulsions  from  pressure  on  pneu- 
mogastric  nerve,  414 
Duration,  414 

Complications  and  sequelae,  414 
Diagnosis,  414 

From  dorsal  myelitis,  414 
Value  of  auscultation,  414 

of  catheterism,  415 
From  spasm  and  stricture,  415 
From  carcinoma,  415 
Prognosis,  415 
Treatment,  415 
Of  mild  form,  415 
Of  severe  cases,  416 
Of  pyrexia,  416 
Of  traumatic  form,  416 
Use  of  anodynes,  416 

of  ice,  416 
Diet,  416 
Alkalies,  416 
(EsophagitiSf  Chronic,  416 
Definition,  416 
Synonym,  416 
Etiology,  416 
Sequel  of  acute  form,  416 
Abuse  of  alcohol,  416 
Hot  drinks,  416 

Chronic  pulmonary  and  cardiac  dis- 
ease, 416 
Foreign  bodies,  416 
Caries  of  vertebrae,  416 
Pressure  of  tumors,  416 
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(Esophagus,    Diseases    of — (Esophagith, 
Chronic:    Pathology   and    morbid 
anatomy,  416 
Hypertrophy  of  mucous  membrane, 
416 
of  muscular  coat,  417 
Abscess  and  ulceration,  417 
Difluse  inflammation  of  connective 
tissue,  417 
Symptoms,  417 
Complications  and  sequelae,  417 

Stricture,  417 
Diagnosis,  417 

From  spasm  and  stricture,  417 
From  carcinoma,  417 
Prognosis,  417 
Treatment,  417 
Constitutional,  417 
Diet,  417 

Abstinence  from  alcohol,  417 
Sinapisms  and  revulsives,  417 
Use  of  iodides,  417 

of  carbonic  acid  waters,  417 
Of  pain,  418 
Local,  417 

Use  of  astringents,  417 
Mode  of  applying  astringents,  418 
Cauterization  of  painful  spots,  418 
(Esophagus,  Ulceration  of,  418 
Definition,  418 
Etiology,  418 

Sequel  of  inflammation,  418 
Symptoms,  418 

Sanguinolent  products,  expulsion  of, 

418 
Perforation  into  trachea,  418 
into  mediastinum,  418 
Pathology  and  morbid  anatomy,  418 
Deep-seated  ulcers,  418 
Fistulse,  418 
Diagnosis,  418 
Prognosis,  418 
Treatment,  418 
Constitutional,  418 
Of  hemorrhage,  418 
Cauterization  of  ulcers,  418 
Use  of  ergot  and  turpentine,  418 
(Esophagus,  Stricture  of,  419 
Definition,  419 
Spasmodic  Stricture,  419 
Definition,  419 
Svnonyms,  419 
History,  419 
Etiology,  419 

Neurotic  origin,  419 

Hysterical  origin,  419 

Sex,  419 

Age,  419 

Mental  emotion,  419 

Organic  diseases,   relation   of,  to, 

419 
Pregnancy,  419 
Gout  and  rheumatism,  419 
Hydrophobia,  419 
Symptoms,  419 

Spasm,  seat  of,  419,  420 
Inability  to  swallow,  420 


(Esophagus,  Diseases  of — Spasmodic  Stric- 
ture: Symptoms:  Spasm,  relaxa- 
tion of,  420 

causes  of,  420 
certain  foods  as  a  cause,  420 
Dysphagia  not  complete,  420 
Pain,  420 
Hiccough,  420 

Time    of    regurgitation    of    food, 
420 
Duration,  420,  421 

Pathology  and  morbid  anatomy,  420 
Diagnosis,  420 

From  organic  spasm,  421 
Prognosis,  421 

Frequency  of  recurrence,  421 
Treatment,  421 
Causal,  421 
General,  421 
Use  of  valerian,  421 
of  oxide  of  zinc,  421 
of  bromide  of  potassium,  421 
of  camphor,  421 
of  musk  and  asafcetida,  421 
of  belladonna  and  conium,  421 
Local,  421 
Bougie,  use  of,  421 

mode  of  using,  421 
Use  of  counter-irritation,  422 
of  electricity,  422 
Organic  Stricture,  422 
Definition,  422 
Synonym,  422 
History,  422 
Etiology,  422 
Congenital,  422 
Cicatricial  contraction,  422 
Injury,  423 
Scalds,  422 
Caustic  drinks,  422 
Syphilis,  423 
Morbid  growths,  423 
Carcinoma,  423 
Spirituous  liquors,  423 
Sex,  423 
Age,  423 
Symptoms,  423 

Impediment  in  deglutition,  423 
Eegurgitation  of  food,  423 
Pain,  423 
Dysphonia,  423 
Suflbcative  symptoms,  423 
Pathology  and  morbid  anatomy,  424 
Lesions  of  mucous  membrane,  424 
Thickening  of  mucous  membrane, 

424 
Lesions  of  muscular  tissue,  424 
Seat  of  strictures,  424 
Number  of  strictures,  424 
Forms  of  strictures,  424 
Dilatation  of  oesophagus,  424 
Atrophy  of  oesophagus,  424 
Diagnosis,  424 
Auscultation  in,  424 
Value  of  bougies,  424,  425 
Necessity  of  excluding  aneurism. 
425 
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(Esophagus,  Diseases  of — Organic  Strict 
ture:  Prognosis,  425 
Treatment,  425 
General,  425 
Use  of  iodides,  425 
Nutrient  enema,  425 
Malignant  form,  425 
Use  of  arsenic,  425 
of  morphia,  425 
Pain,  425 
Local,  425 
Bougies,  use  of,  425 

mode  of  applying,  425,  426 
Forcible  dilatation,  426 
(Esophagotomy,  426 
(Esophagus,  Carcinoma  of,  426 
Definition,  426 
Synonym,  426 
Etiology,  426 
Varieties,  426 
Spheroidal-celled,  426 
Squamous-celled,  426 
Colloid,  426 
Symptoms,  427 
Dysphagia,  427 
Regurgitation  of  food,  427 
Vomiting,  427 

character  of,  427 
Emaciation,  427 
Pain,  427 

character  of,  427 
seat  of,  427 
Dyspnoea,  427 
Perforation  of  larynx,  427 
of  lungs,  427 
of  pleura,  427 
of  large  vessels,  427 
Pathology  and  morbid  anatomy,  427 
Seat,  427 

Involvement  of  adjacent  structures, 
427 
Diagnosis,  428 
Prognosis,  428 
Treatment,  428 
Constitutional,  428 
Local,  428 

Use  of  stomach-tube,  428 
of  opium,  428 
of  nutrient  enemata,  428 
of  dilators,  428 
Gastrostomy,  428 
(Esophagus,  ParaJysui  of,  429 
Definition,  429 
Synonyms,  429 
Etiology,  429 

Impairment  of  nerve- function   Vli) 
From  atrophy  of  nerve,  429 
Pressure  from  tumors,  etc.,  421* 
Disease  of  nerves,  429 

of  cerebro-spinal  axis,  429 
Syphilis,  429 
Plumbism,  429 
Shock  and  fright,  429 
Cold,  429 
HyHteria,  429 
Symptoms,  429 


OESOPHAGUS,     Diseases    of  —  Paralysi'j* . 
Symptoms :  Dysphagia,  429 
Slow  deglutition,  429 
Pain,  429 

Salivation,  excessive,  429 
Pathology  and  morbid  anatomy,  429 
Diagnosis,  429 
From  paralysis  of  pharynx,  430 
Value  of  auscultation,  430 
Prognosis,  430 
Treatment,  430 
Diet,  430 

Mode  of  feeding,  430 
Use  of  strychnia,  430 
ignatia  amara,  430 
electricity,  430 
(Esophagus,  Dilatation  of,  430 
Definition,  430 
Synonyms,  430 
Etiology,  430 

Congenital  origin,  430 
Mechanical  origin,  430 
Paralysis  of  muscular  coat,  430 
General  form,  431 
Annular  form,  431 
Pouched  form,  431 
Retention  of  food,  431 
Symptoms,  431 
Dyspepsia,  431 
Presence  of  a  tumor,  431 
Regurgitation,  431 

time  of,  432 
Of  annular  form,  432 
Odor  of  breath,  432 
Perforation,  432 
Death,  cause  of,  482 
Pathology  and  morbid  anatomy,  432 
General  form,  432 
Muscular  hypertrophy,  432 
Size  of  dilatation,  432 
Annular  form,  432 

seat,  432 
Pouched  form,  432 
nature,  433 
seat,  433 
size,  433 
Diagnosis,  433 

Value  of  auscultation,  434 
Prognosis,  434 
Treatment,  434 
Use  of  stomach-tube,  434 
Diet,  434 

Constitutional,  435 
Use  of  stimulants,  435 
strychnia,  435 
electricity,  435 
Operative  measures,  435 
Gastrostomy,  435 
(Esophageal  stenosis  in  atrophy  of  stomach, 

616 
(Esophagoscope,  use  of,  in  diagnosis  of  gas- 
tric hemorrhage,  584 
Offensive  exhalations,  influence  on  causa- 
tion of  cholera  morbus,  721 
OVdium  albicans  of  thrush,  nature,  333 
Oil  of  amber,  locally,  in  hemorrhoids,  923 
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Oil  of  turpentine,  use  of,  in  tape-worm,  941 
of  winters^reen,  use  of,  in  acute  gout,  136 

in  acute  rheumatism,  59 
of  wormseed,  use  of,  in  Ascaris  lumbri- 
coides,  954 
( )ils  and  fats,  absorption  of,  in  digestion,  623 
Ointment  of  iodide  of  lead,  use  of,  in  tabes 
mesenterica,  1194 
of  red  iodide  of  mercury  in  amyloid  liver, 
1046 
in  cirrhosis  of  liver,  1002 
Oleum  gaultheriae,  use  of,  in  acute  rheuma- 
tism, 59 
Oligo-articular  form  of  rheumatoid  arthritis, 

84 
Olive  oil  and  iodine,  locally,  in  tubercular 

peritonitis,  1168 
Onanism  from  Oxyuria  vermicularis,  951 
Onset  of  cholera  infantum,  741 
of  cholera  morbus,  722 
of  entero-colitis,  733 
of  acute  gout,  119 
of  intestinal  catarrh,  678 
of  acute  variety  of  general   rheumatoid 

arthritis,  80 
of  chronic    variety  of  general   form  of 

rheumatoid  arthritis,  81 
of  partial  form  of  rheumatoid  arthritis, 

85 
of  tubercular  peritonitis,  1165 
of  typhlitis  and  perityphlitis,  818 
mode  of,  in  acute  pharyngitis,  394 
in  tonsillitis,  381 
Operative  measures  in  tonsillitis,  388 
in  dilatation  of  oesophagus,  435 
in  cancer  of  stomach,  577 
in  stenosis  of  pylorus,  609 
Opium,  abuse  of,  influence  on  causation  of 
constipation,  641 
-eating  as  a  cause  of  enteralgia,  662 
use^f,  in  cholera  morbus,  725 
in  diabetes  mellitus,  226,  227 
in  dysentery,  811 
in  enteralgia,  665 

in  pseudo-membranous  enteritis,  775 
in  entero-colitis  and  cholera  infantum, 

758,  759 
in  hemorrhage  from  bowels,  834 
in  acute  intestinal  catarrh,  689,  693,  698 
in  chronic  intestinal  catarrh,  715,  718 
in  intestinal  obstruction,  863 
in  intestinal  ulcers,  829 
in  cirrhosis  of  liver,  1002 
in  cancer  of  oesophagus,  428 
in  acute  pancreatitis,  1120 
in  chronic  interstitial  pancreatitis,  1122 
in  acute  peritonitis,  1 146 
in  cancerous  peritonitis,  1172 
in  perforative  peritonitis,  1156 
in  acute  pharyngitis,  397,  398,  399 
in  cancer  of  stomach,  576 
in  simple  ulcer  of  stomach,  524,  527 
in  mercurial  stomatitis,  348 
in  typhlitis  and  perityphlitis,  822 
Ophthalmia,  influence  on  causation  of  scrof- 
ula, 237 
Organif.  changes,  minor,  in  stomach,  611 


Organic  disease,  influence  on  causation  of 
acute  gastritis,  464 
influence  on  causation  of  gastric  hemor- 
rhage, 580 
of  thoracic  and   abdominal  viscera,  h 

cause  of  ascites,  1173 
of  stomach,  480 
stricture  of  oesophagus,  422 
Origin  of  biliary  calculi,  1061-1063 
of  cholera  morbus,  720 
of  false  membranes,  in  pseudo-membran- 
ous enteritis,  772 
of  gastric  ulcer,  hemorrhagic  infiltration 

theory  of,  512 
of  gastric  ulcer,  inflammatory  theory  of, 
512 
mycotic  theory  of,  513 ' 
"of  simple  gastric  ulcer,  neurotic  theory 

of,  512 
nervous,  of  rheumatoid  arthritis,  92 
specific,  of  rheumatoid  arthritis,  92 
spontaneous,   of  acute   peritonitis,    1136, 
1137 
Osteo-chondritis  in  hereditary  syphilis,  288 
Osteo-periostitis  in  hereditary  syphilis,  291 
Osteophytes  in  hereditary  syphilis,  289 

formation  of,  in  rheumatoid  arthritis,  87 
Otitis,  influence  on  causation  of  scrofula,  237 

media,  in  morbid  dentition,  375 
Otorrhoea  in  hereditary  syphilis,  282,  283 
Ovarian   cysts,  distinguished  from   ascites, 
1177 
rupture  of,  influence   on  causation  of 
acute  peritonitis,  1140 
disease,  influence  on  causation  of  pseudo- 
membranous enteritis,  765 
disorders,  influence  on  causation  of  gas- 

tralgia,  460 
and  uterine  irritation,  influence  on  causa- 
tion of  enteralgia,  658 
Over-crowding,  influence   on  causation   of 

entero-colitis,  730 
Over-distension,  as  a  cause  of  rupture  of 

stomach,  618 
Over-eating,  as  a  cause  of  functional  dys- 
pepsia, 444 
influence  on  causation  of  intestinal  indi- 
gestion, 624 
Overwork,  influence  on  causation  of  chronic 
intestinal  catarrh,  699 
of  functional  dyspepsia,  444 
Oxaluria,  970 
Ox-gall,  use  of,  in  biliary  calculi,  1081 

in  constipation,  655 
Oxidation,    deficient,    in    hepatic    disease, 
1051,  1057 
as  a  cause  of  fatty  liver,  1047 
defective,  origin  of  gout  from,  112,  113 
Oxyuris  vermicularis,  950 

P. 

Pain,  abdominal,  in  Ascaris  lumbricoides, 
953 
colicky,  in  stricture  of  bowel,  856 
from  presence  of  biliary  calculi,  1069 
in  cholera  morbus,  722 
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Pain  in  constipation,  seat,  640 

seat  and  character  of,  in  dysentery,  802 

in  functional  dyspepsia,  448 

in  enteralgia,  660,  661 

in  enteralgia,  effect  of  pressure  upon,  661 

in  pseudo-membranous  enteritis,  766 

in  listula  in  ano,  898 

in  gastralgia,  460 

of  gastralgia,  treatment  of,  463 

in  acute  gastritis,  467 

in  chronic  gastritis,  473 

in  parenchymatous  glossitis,  361 

in  chronic  parenchymatous  glossitis,  368 

in  acute  gout,  119 

in  chronic  gout,  121 

in  acute  gonorrhoeal  arthritis,  105 

in  hepatic  colic,  seat  and  character,  1070 
treatment  of,  1081 

in  acute  intestinal  catarrh,  678,  679,  682 

in  chronic  intestinal  catarrh,  706,  707 

in  cancer  of  intestines,  870 

in  intestinal  indigestion,  627 

in  acute  internal   strangulation  of  intes- 
tines, 843 

abdominal,  in  obstruction  of  intestines  by 
gall-stones,  840 

in  intestinal  ulcers,  826 
treatment,  829 

in  intussusception,  848 

in  legs,  from  constipation,  854 

in  abscess  of  liver,  1011,  1012 

in  carcinoma  of  liver,  seat  and  character, 
1038 

in  right  hypochondrium,  in  hyperaemia 
■  of  liver,  986,  987 

in  back,  in  lithaemia,  970 

in  morbid  dentition,  373 

seat  of,  in  acute  oesophagitis,  413 

in  cancer  of  oesophagus,  427 

in  organic  stricture  of  oesophagus,  423 

in  spasmodic  stricture  of  oesophagus,  420 

in  oesophageal  paralysis,  429 

in  diseases  of  pancreas,  1116 

seat  and  character  of,  in  carcinoma  of  pan- 
creas, 1125 

in  acute  pancreatitis,  1119 

in  chronic  interstitial  pancreatitis,  1122 

in  obstruction  of  pancreatic  ducts,  1131 

in  acute  pharyngitis,  394,  395 

seat  of,  in  perihepatitis,  989 

in  cancerous  peritonitis,  1169 

character  and  seat  of,  in  acute  peritonitis, 
1141 

in  chronic  peritonitis,  1162 

in  proctitis,  887 

in  suppurative    pylephlebitis,   seat    and 
character  of,  1099 

in  non-malignant  stricture  of  rectum,  886 

in  cancer  of  rectum  and  anus,  903 

characters  of,  in   fissure  of  rectum   and 
anus,  888 

in  peri-rectal  and  anal  abscesses,  896 

in  ulceration  of  rectum  and  anus,  893 

in  acute  rheumatism,  27 

in  chronic  articular  rlieumatism,  71 

in  arthralgic  form  of  gonorrhoeal  rheuma- 
tism, 104 


Pain  in  rheumatic  form  of  gonorrhoeal  rheu 
matism,  104 
in  muscular  rheumatism,  75 
in  chronic  articular  form  of  gonorrha-al 

rheumatism,  105 
in  chronic  variety  of  general  rheumatoid 

arthritis,  81 
in  Heberden's  nodosities  of  rheumatoid 

arthritis,  86 
seat  and  character  of,  in  cancer  of  stom- 
ach, 539 
in  cancer  of  stomach,  treatment  of,  576 
in  dilatation  of  stomach,  593 
in  acute  dilatation  of  stomach,  610 
in  simple  ulcer  of  stomach,  488 
treatment,  in  simple  ulcer  of  stomach,  524 
muscular,  in  scurvy,  177 
abdominal,  in  tapeworm,  940 
in  tonsillitis,  381,  382 
in  tubercular  ulceration  of  tongue,  369 
in  typhlitis  and  perityphlitis,  818 
Palate,  soft,  appearance  of,  in  acute  pharyn- 
gitis, 391-395 
in  tonsillitis,  381 
paralysis  of,  in  acute  pharyngitis,  395 
in  tonsillitis,  383 
Palpitation,  in  functional  dyspepsia,  451 
in  chronic  intestinal  catarrh,  708 
in  intestinal  indigestion,  628 
in  dilatation  of  stomach,  595 
Pancreas,  condition  of,  in  hereditary  syph- 
ilis, 306 
disease  of,  relation   to  diabetes  mellitufk 
201 
Pancreas,  Diseases  op,  1112 
History,  1112  _ 

Anatomy  and  physiology,  1112 
Position,  1112  ' 
Wirsung,  canal  of,  1113 
Acini,  1113 
Relation  of  head  to  ductus  choledo- 

chus,  1113 
Pancreatic  juice,  properties  of,  1113 
Etiology,  general,  1114 
Sex,  1114 
Age,  1114 
Alcohol,  1114 
Tobacco,  1114 
Food,  improper,  1114 
Suppression  of  menstruation,  1114 
Injury,  1114 

Secondary  organic  disease  of  thoracic 
abdominal  viscera,  1114 
Symptomatology,  general,  1114 
Objective,  1114 
Emaciation,  1114 
Excessive  salivation,  1114 
Diarrhoea,  1115 
Fatty  stools,  1 1 15 
Stools,    undigested    striped    muscular 

fibres  in,  1116 
Subjective,  1116 
Epigastrium,  abnormal  sensations    in. 

1116 
Pain,  seat  and  cliaracter,  1116 
From  pressure,  1116 
Of  ductus  choledochus.  1116 
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Pancreas,   Diseases   of  —  Symptomatol- 
ogy: Jaundice,  1116 
Of  portal  vein,  1116 
(Edema,  1116 

Aneurismal  dilatation  of  aorta,  1116 
Of  stomach,  1116 
Vomiting,  1116 
Of  duodenum,  1116 
Relation  to  diabetes  mellitus,  11 17 
Of  solar  plexus,  1117 
Bronzing  of  skin,  1117 
Physical  signs,  1117 
Method  of  examination,  1117 
Palpation,  1117 
Percussion,  1118 
Auscultation,  1118 
[nflammatory  Affections  of  Pancreas,  1118 
Acute  Idiopathic  Pancreatitis,  1118 
Morbid  anatomy,  1118 

Hemorrhagic    extravasations    in^ 

1118 
Abscesses  of,  1118 
Pus,  character  of,  1118 
Secondary  peritonitis,  1118    • 
Gangrene,  1118 
Svmptoms,  1118 
'Onset,  1118 
Tongue,  1119 
Constipation,  1119 
Appetite,  impaired,  1118 
Physiognomy,  1119 
Vomiting,  1119 
Temperature,  1119 
Pain,  1119 
Pulse,  1119 
Collapse,  1119 

Epigastrium,  tenderness  of,  1119 
Peritonitis,  1119 

Obstruction  of  stomach,  duodenum, 
and  bile-duct,  following,  1119 
Diagnosis,  1119 

From  biliary  colic,  1119 
acute  gastric  catarrh,  1119 
gastritis,  1120 
Treatment,  1120 
Eest,  necessity,  1120 
Diet,  1120 
Ice  and    leeches   to  epigastrium, 

1120 
Opium,  1120 
Of  pain,  1120 
Of  vomiting,  1120 
Alcohol,  1120 
icute  Secondary  Pan&^eatitls,  1120 
Etiologv,   acute    infectious  diseases, 
1120 
Metastasis,  1120 
Morbid  anatomy,  1120 

Cells,  changes  in,  1120 
Symptoms  and  course,  1120 
Rigors,  1121 

Metastatic  of  mumps,  1121 
Fever,  1121 
Pain,  1121 
Diarrhoea,  1121 

Fistulous    openings    into  viscera, 
1121 


Pancreas,  Diseases  of — Acute  Secondary 

Pancreatitis:  Treatment,  1121 
Chronic  Interstitial  Pancreatitis,  1121 
Etiology,  1121 

Closure  of  duct  of  Wirsung,  1121 

Extension  from  other  organs,  1121 

Cancer  and  ulcer  of  stomach,  1121 

Alcoholism,  1121 

Syphilis,  1121 

Pressure  of  tumors,  1121 
Morbid  anatomy,  1121 

Hyperplasia  of  connective  tissue, 
1121 

Atrophy  of  connective  tissue,  1121 

Of  syphilitic  hyperplasia,  1122 
Symptoms  and  course,  1122 

Emaciation,  1122 

Fattv  stools,  1122 

Melituria,  1122 

Pain,  1122 

Presence  of  a  tumor,  1122 
Duration,  1122 
Treatment,  1122 

Hygienic,  1122 

Of  pain,  1122 

Diet,  1122 

Peptonized  milk,  use  of,  1123 
mode  of  preparing,  1123 
gruel,  1123 
broth,  1123 

Ext.  pancreatis,  use  of,  1122,  1123 

Watery  infusion  of  pancreas,  use 
of,  1122 

Purgatives,  use  of,  1122 

Opium,  1122 
Morbid  Growths  of  Pancreas,  1123 
Carcinoma  of  Pancreas^  1123 
Etiology,  1123 
Morbid  anatomy,  1123 

Primary  forms,  1123 

Method  of  growth,  1124 

Wirsung's    duct,    obstruction    of, 
1124 

Tumor,  shape  and  seat  of,  1124 

Extension  to  other  organs,  1124 

Common  bile-duct,  obstruction  of, 
1124 

Secondary  forms,  1124 

Limitation  to  head  of  gland,  1124 

Seat  of  primary  growth,  1124 
Symptoms  and  course,  1124 

Emaciation,  1124 

Debility,  1124 

Physiognomy,  1124,  1125 

Temperature,  1125 

Pulse,  1125 

Pain,  1125 
seat  and  character  of,  1125 

Stools,  fat  in,  1125 

Jaundice,  1126 

Urine,  fat  in,  1125 

Tumor,  presence  of,  1125 

Salivation,  1125 

Pyrosis,  1125 

Eructations,  1125 

Epigastrium,  burning  and  weight 
in,  1125 


1264 


INDEX  TO    VOLUME  II. 


Pancreas,  Diseases  of — Carcinoma  ofParir 
creas:    Symptoms    and    course: 
Thirst,  1125 
Tongue,  state  of,  1125 
Appetite,  impaired,  1125 
Nausea  and  vomiting,  1125 
Vomit,  characters  of,  1 126 
Stools,  bloody,  1126 
Diarrhoea,  1126 
Of  secondary  carcinoma  of  liver, 

1126 

Dropsy,  1126 

Ascites,  1126 

Duration,  1126 

Prognosis,  1126 

Diagnosis,  1126 

From  gaf*tric  cancer,  1127 
From  hepatic  disease,  1127 
From  tumor  of  enlarged  gall-blad- 
der, 1127 
From  aneurism  of  aorta,  1127 
From  carcinoma  of  omentum,  1127 

of  transverse  colon,  1127 
From  chronic  pancreatitis,  1127 
Treatment,  1127 
Diet,  1127 

Ext.  pancreatis,  use  of,  1128 
Enemata,  1128 
Sarcoma  and  Tuber de  of  Pancreas,  1128 
Degenerations  of  Pancreas,  1128 
Fatty  Degeneration  of  Pancreas,  1128 
Fatty  infiltration,  1128 
Fatty  metamorphosis,  1128 
Albuminoid   Degeneration   of  Pancreas, 

1128 
Hemorrhages  into  Pancreas,  1129 

From  chronic  disease  of  liver,  1129 

of  heart  and  lungs,  1129 
From  rupture  of  vessels  of  gland, 

1129 
Appearance  of  gland,  1129 
Symptoms,  1129 
Vomiting,  1129 
Collapse,  1129 
Pulse,  feeble,  1129 
Pulsating  tumor,  presence  of,  1129 
Treatment,  1129 
Obstruction  of  Pancreatic  Duct,  1129 
Etiology,  1129 

From  pressure  from  without,  1129 
Sclerosis  and  carcinoma  of  head, 

1129 
Of  gland,  1129 
Gall-stones,  1130 

Carcinoma  of  pylorus  and  duode- 
num, 1130 
Canal  of  Wirsung,  catarrh  of,  1130 
Pancreatic  calculi,  1130 
causes  of,  1130 
size  and  shape,  1130 
composition,  1130 
seat  of,  1130 
Dilatation  of  canal  from,  1130 
Cysts  of  canal,  1 1 30 

contents  of,  1130 
Cell-structure,  changes  in,  1130 
Symptoms  and  coui^  1131 


Pancreas,    Diseases    of— Obstruction  oj 
Pancreatic  Duct:  Symptoms  and 
course :    Presence   of    a  tumor, 
1131 
Emaciation,  1131 
Stools,  fatty,  1131 
Jaundice,  1131 
Melituria,  1131 
Pain,  1131 
Duration,  1131 
Diagnosis,  1131 

From  hydatid  of  liver,  1131 
From  distension   of  gall-bladder, 
1131 
Treatment,  1131 
Hvgienic,  1131 
Diet,  1131 

Anodynes,  use  of,  1131 
Paracentesis  of  cysts,  1131 
Pancreas,  lesions  of,  in  diabetes  mellitus,  200 
in  chronic  intestinal  catarrh,  705 
in  scurvy,  173 
in  tabes  mesenterica,  1188 
Pancreatic  calculi,  composition  of,  1130 
size  and  shape,  1130" 
disease  complicating    diabetes    mellitus, 
210,  1117 
influence  of,  on  causation  of  constipa- 
tion, 642 
of  functional  dyspepsia,  447 
extract,  use  of,  in  entero-colitis  and  chol- 
era infantum,  752 
in  functional  dyspepsia,  453 
in  intestinal  indigestion,  633,  635 
form  of  intestinal  indigestion,  diagnosis, 

631 
juice,  properties  of,  1114 

in  diseases   of   pancreas,    1122,    1123, 
1128 
Pancreatin,  use  of,   in  chronic  interstitial 

pancreatitis,  1122,  1123 
Papillae,  enlargement  of,  in  glossitis  para- 
sitica, 358 
in  superficial  glossitis,  355,  356 
Papular   eruption    of   hereditary  svphilis, 

278 
Paracentesis  in  ascites,  1180 

in  obstruction  of  pancreatic  duct,  1131 
Paralyses  in  morbid  dentition,  375 
Paralysis,  facial,  in  diabetes  mellitus,  206 
complicating  dysentery,  805 
following  chronic  intestinal  catarrh,  710 
in  intestinal  indigestion,  628 
of  muscular  coat  as  a  cause  of  intestinal 
obstruction,  851 
in  dilatation  of  oesophagus,  430 
of  oesophagus,  429 
of  palate  in  acute  pharyngitis,  395 

in  tonsillitis,  383 
of  rectum  in  chronic  heart  disease,  908 

in  spinal  meningitis,  908 
of  rectum  in  vertebral  fracture,  908 
in  scurvy,  180 
Paraplegia  in  acute  intestinal  catarrh,  681 
following  chronic  intestinal  catarrh,  710 
Parasite  of  thrush,  nature  of,  333 
of  mycotic  form  of  tonsillitis,  386 


INDEX  TO   VOLUME  II. 


126f 


Parasites  as  a  cause  of  hemorrhage   from 
bowels,  831 
in  portal  vein,  1111 
influence  on  causation  of  intestinal  ulcer, 

823 
of  the  liver,  1101 
Parasitic  conditions  of  anus,  892 

growths,  influence  on  causation  of  pseudo- 
membranous enteritis,  765 
Parasiticides,  use  of,  in  treatment  of  liver- 
flukes,  1110 
Paratyphlitis,  814 
Parenchymatous  glossitis,  35 
Parents,  syphilitic,  treatment  of,  260,  261, 

314,  315 
Paresis,  influence  on  causation  of  dilatation 

of  stomach,  590 
Parotitis  complicating  dysentery,  806 
Paroxysms  of  hepatic  colic,  date  of  appear- 
ance, 1070 
treatment  of,  1081 
of   pseudo- membranous   enteritis,   symp- 
toms of,  766 
Partial  form  of  rheumatoid  arthritis,  symp- 
toms of,  84 
Passive   movements  in   chronic    forms   of 

rheumatoid  arthritis,  100 
Pathenogenesis  of  cancer  of  stomach,  568 

of  simple  ulcer  of  stomach,  512 
Pathogenesis  of  diabetes  mellitus,  195 

of  rheumatoid  arthritis,  92 
Pathogeny  of  biliousness,  965 
of  occlusion  of  biliary  passages,  1082 
of  hepatic  glycosuria,  973 
of  lithsemia,  908 
of  perihepatitis,  989 
of  the  liver    in    phosphorus  -  poisoning, 

1030 
of  suppurative  pylephlebitis,  1097 
Pathological  anatomy  of  acute  yellow  atro- 
phy of  liver,  1025 
histology  of  acute  intestinal  catarrh,  677 
of  chronic  intestinal  catarrh,  703 
Pathology  of  cancrum  oris,  341 
of  diabetes  mellitus,  195 
of  dysentery,  79a 
of  functional  dyspepsia,  451 
of  pseudo-membranous  enteritis,  767 
of  superficial  glossitis,  355 
of  chronic  superficial  glossitis,  367 
of  parenchymatous  glossitis,  363 
of  chronic  parenchymatous  glossitis,  368 
of  glossitis  parasitica,  358 
of  gout,  112 

of  hydatids  of  liver,  1102 
of  macroglossia,  352 
of  acute  oesophagitis,  411 
of  chronic  oesophagitis,  416 
of  cancer  of  oesophagus,  427 
of  dilatation  of  oesophagus,  432 
of  organic  stricture  of  oesophagus,  424 
of  spasmodic  stricture  of  oesophagus,  420 
of  oesophageal  paralysis,  429 
of  ulceration  of  oesophagus,  418 
of  acute  pharyngitis,  391 
of  chronic  pharyngitis,  403 
of  syphilitic  pharyngitis,  406 
Vol.  II.— 80 


Pathology  of  tuberculous  pharyngitis,  400 
of  purpura,  191 
of  acute  rheumatism,  23 
of  rachitis,  137 
of  aphthous  stomatitis,  326 
of  catarrhal  stomatitis,  323 
of  stomatitis  ulcerosa,  336 
( »f  mercurial  stomatitis,  346 
of  bone   disease,  in   hereditary   syphilis, 

286-288 
of  enlarged  liver  in  hereditary  syphilis, 

283,  284 
of  scrofula,  238 
of  scurvy,  173 
of  tabes  mesenterica,  1183 
of  thrush,  332 

of  tuberculous  ulceration  of  tongue,  369 
of  tonsillitis,  383 
Pavy's   chemical  theory  of  production  of 

glycosuria,  199 
Peliosis  rheumatica,  189 
Pelletierin,  use  of,  in  tape-worm,  942 
Pelvic  inflammations,  influence  on  causation 

of  acute  peritonitis,  1140 
Pelvis,  deformities  of,  in  rachitis,  153 
Pemphigus  in  hereditary  syphilis,  274 

diagnosis  of,  276 
Pepsin,   use    of,    in    functional    dyspepsia, 
456 
in  entero-colitis,  760 
in  dilatation  of  stomach,  609 
and  pancreatin,  use  of,  in  gout,  131 
Peptones  and  sugar,  absorption  of,  in  diges- 
tion, 623 
Peptonized  food,  use  of,  in  functional  dys- 
pepsia, 453,  454 
milk,  use  of,  in  entero-colitis  and  cholera 
infantum,  751,  752 
in  acute  intestinal  catarrh,  691 
in  intestinal  indigestion,  633 
in  chronic  gastritis,  476 
in   chronic    interstitial    pancreatitis, 

1123 
in  simple  ulcer  of  stomach,  520 
preparation  of,  1123 
Perchloride  of  iron   in   hemorrhage  from 

rectum,  927 
Percussion  in  diseases  of  pancreas,  1118 
in  dilatation  of  stomach,  598 
in  cancer  of  stomach,  572 
auscultatory,  in  ascites,  1174 
Perforation  in  dysentery,  799 
in  cancer  of  oesophagus,  427 
in  dilatation  of  oesophagus,  432 
in  cancer  of  stomach,  558 

frequency  of,  558 
in  simple  ulcer  of  stomach,  496 

treatment  of,  527 
in  typhlitis  and  perityphlitis,  819 

treatment  of,  822 
into  mediastinum  in  ulceration  of  oesoph- 
agus, 418 
into  trachea  in  ulceration  of  oesophagus, 

418 
of  cheek  in  cancrum  oris,  341,  342 
of  pericardium  in  simple  ulcer  of  stom- 
ach, 500 
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'Perforation  of  stomach  and  intestines  by 
gall-stones,  1068,  1074 
of  transvei-se  colon   in  simple   ulcer  of 
stomach,  500 
Perforations  of  intestinal  canal  as  a  cause 

of  peritonitis,  1138 
Perforative  form  of  peritonitis,  1154 
Peri-anal  and  peri-rectal  abscesses,  895 

treatment  of,  918 
Peri-articular  form  of  gonorrhoeal  rheuma- 
tism, symptoms  of,  105 
tissue,  lesions  of,  in  acute  rheumatism,  47 
Pericarditis,  complicating  gastric  cancer,  560 
in  abscess  of  liver,  1015 
in  acute  rheumatism,  28,  33,  34 
Peri-  and  endocarditis  in  acute  rheumatism, 

treatment  of,  63,  64 
Perihepatitis,  989 

as  a  cause  of  cirrhosis  of  liver,  992 
Periodicity  of  recurrence  of  dysentery,  786 
Peristalsis,  cessation  of,  in  acute  peritonitis, 
1142 
intestinal,  cause  of,  622,  623 
Peristaltic  movements  of  stomach  in  gastric 

dilatation,  596 
Peritoneal    abscesses,   in    simple  ulcer  of 
stomach,  507 
adhesions  as  a  cause  of  compression  and 
contraction  of  bowel,  857 
Peritoneum,    condition    of,   in    hereditary 
syphilis,  307 
lesions  of,  in  chronic  intestinal  catarrh, 
705. 
in  cirrhosis  of  stomach,  614 
in  simple  ulcer  of  stomach,  506 
secondarv  growths  of,  in  gastric  cancer, 
557 
Peritonism,  relation  to  peritonitis,  1152. 
E*ERITONITIS,  1131 
History,  1131 
Peritonitis,  Acute  Diffuse,  1133 
Morbid  anatomy,  1133 

Collections  of   fibrin   on    intestines, 

1133 
Blood-vessels,  lesions,  1133 
Peritoneum,  thickening  of,  1134 
Serous  effusions,  1134 
False  membrane,  disposition  of,  1134 
fatty  degeneration  of,  1134 
cysts  of,  1135 
Epithelium,  changes  in,  1134,  1135 
Pus,  character  of,  1136 
Abscesses,  seat,  1136 
Solar  plexus,  lesions,  1136 
Hypogastric  plexus,  lesions,  1136 
Etiology,  1136 
Spontaneous  origin,  1136,  1137 
Albuminuria,  iniluence  on  causation, 

1138 
Pya?mia,  influence  on  causation,  1138 
Diphtheria,  influence  on   causation, 

1138 
Perforations  of  intestinal  canal,  1138 

of  appendix,  1138 
Abscess  of  liver,  1138 
(Tall-stones,  1138,  1139 
Ulcers  of  stomach,  1139 


Peritonitis  —  Acute    Diffuse :    Etiology ; 

Ulcers  of  dysentery,  1139 
of  typhoid  fever,  1139 

Fecal  accumulations,  1189 

Injury  from  operations,  1140 

Rupture  of  ovarian  cysts,  1140 

Tumors,  presence  of,  1140 

Urine,  infiltration  of,  1140 

Pelvic  inflammations,  1140 

Intestinal  worms,  1140 

Vaginal  and  uterine  injections,  1140 

Traumatism,  1141 
Symptoms,  1141 

Pain,  1141 

characters  and  seat,  1 141 
absence  of,  1143 

Pulse,  1141 

Eespirations,  1141,  1142 

Abdominal  distension,  1141 

Tympanites,  1141 

Constipation,  1141 

"Vomiting,  1141 

Vomit,  green,  1141 

Peristalsis,  cessation  of,  1142 

Temperature,  1142 

Physiognomy,  1142 

Mental  condition,  1142 

Delirium,  1142 

Urine,  condition,  1142 

Relation  to  peiitonism,  1152 
Consequences,  1152 

Formations  of  bands  and  loops,  115$ 

Constipation  from,  1153 

Obstruction,   intestinal,   from,    1153, 
1154 
Mortality,  1143 
Duration,  1143 
Diagnosis,  1143 

From  hepatic  colic,  1144 
renal  colic,  1144 
intestinal  colic,  1144 
Treatment,  1144 

History  of,  1145 

Bloodletting,  1145 

Opium,  1146 

history  of  introduction  of,  114& 
method  of  administration,  1148 
amount  necessary,  1148,  1149 
cautions  in  using,  1 150 
use  of,  in  Bright's  disease,  1150 
origin  of,  1151 

Purgatives,  use  of,  1151 

Mercurials,  use  of,  1151 

Diet,  1151 

Operative  measures,  1152 

Puncture  of  intestine,  1152 

Of  puerperal  form,  1146,  1149 

Peritonism,  1152 
Peritonitis  from  Perforation,  1154 

Seat  of,  1154 

From  perforation  of  stomach,  1155 

Symptoms,  1155 

in  typhoid  fever,  1165 
seat,  1155 

Of  intestines,  1155, 1156 

Hepatic  resonance  of  percii3«ion,  sig- 
nificance in.  1 15C. 
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Peritonitis — From  Perforation:  Symptoms, 
1156 
Treatment,  1156 

Rest,  1156 

Opium,  1156 
IjOCoL  Peritonitis,  1159 
Seat,  1159 

Purulent  form,  1159 
Symptoms,  1152,  1160 
Diagnosis,  1159 

Of  abscesses,  1159,  1160 
pus,  fecal  odor  of,  1160 
discharge  of,  mode,  1160 

Fibrinous  exudations,  1160 
seat,  1160 

Formation  of  contractile  capsule  on 
liver,  1160,1161 

Ascites  from,  1161 
Chronic  Peritonitis,  1161 
Possibility  of,  1161 
Symptoms,  1162 

Vomiting,  1162 

Pain,  1162 

Temperature,  1162 

Pulse,  1162 

Constipation  and  diarrhoea,  1162 

Abdominal  tenderness,  1162 

Abdomen,   sacculation  of    fluid    in, 
1162 
Tubercular  Peritonitis,  1165 
Symptoms,  1165 

Onset,  1165 

Remissions  in,  1165 

Fever,  1165 

Temperature,  1165 

Pulse,  1165,  1166 

Tympanites,  1165,  1166 

Digestion,  disturbances  of,  1166 

Abdomen,  tenderness  of,  1165,  1166 

Emaciation,  1166 
Diagnosis,  1166 

Significance  of  cough,  1167 
Morbid  anatomy,  1167 

False  membranes,  thickness  of,  1167 

lungs,  lesions  of,  1168 
Prognosis,  1168 

fatality  of,  1168 
Treatment,  1168 

Iodide  of  potassium,  1168 

Iodine  and  olive  oil,  locally,  1168 

Iodide  of  iron,  1168 

Diet,  1168 
Chncerous  Peritonitis,  1168 
Etiology,  1168 

Disseminated    carcinoma,   most  fre- 
quent cause,  1168 

Case  illustrating,  1168,  1171 

Vomiting,  1170 

Pain,  1169  _ 

Urine,  condition  of,  1170 

Physiognomy,  1169 

Ascites,  1169 

fluid,  characters  of,  1169 

Abdomen,  state  of,  1169 
Diagnosis,  1171 

From  tubercular  peritonitis,  1171 
Treatment,  1172 


Peritonitis— Cancerous  Peritonitis:  Treat- 
ment: Opium,  1172 
Belladonna,  1172 
Infantile  Peritonitis,  1172 
Etiology,  1172 
Scarlet  fever,  1172 
Erysipelas,  1172 
Age,  1172 
Svphilis,  1172 
Ill-health  of  mother,  1172 
Visceral  disease,  1172 
Symptoms,  1173 
Treatment,  1173 
Ascites,  1173 

Etiologv,  obstruction  to  portal  circula- 
tion, 1173 
Liver  disease,  1173 
Heart  disease,  1174 
Kidney  disease,  1174 
Phthisis  disease,  1175 
Chronic  peritonitis,  1175  I 

Acute  peritonitis,  1175 
Sex,  1176 
Age,  1176 
Symptoms,  1175 

Amount  of  fluid,  1175 
Abdomen,  state  of,  1176 

efiect  of  position  on,  1176 
Respiration  in,  1177 
Abdominal     veins,    prominence    of, 

1177 
Digestion,  derangements  of,  1177 
Appetite,  impaired,  1177 
Emaciation,  1177  * 

Urine,  condition  of,  1177 
Skin,  condition  of,  1177 
Tongue,  condition  of,  1177  ~^ 

Mental  state,  1177 
Diagnosis,  1177 

From  ovarian  cysts,  117" 
Auscultatory  percussion  in,  1174 
Treatment,  1178 

Diuretics,  use  of,  1178 

Carbonate  of  potash  and  lemon-juice, 

1178 
Bitartrate  of  potash,  1179 
Digitalis,  1179 
Diaphoretics,  1179 
Vapor  bath,  1179 
Pilocarpine,  1179 
Cathartics,  1179 
Epsom  salts,  1179 
Ext.  senna,  1179 
Elaterium,  1179 
Mercurials,  1178,  1179 
Paracentesis,  1180 
method,  1180 
Hemorrhagic  effusion  of  peritoneum,  1180 
Scurvy  as  a  cause  of,  1 180 
Erosions  of  abdominal  vessels,  1181 
Aneurisms,  1181 
Traumatism,  1181 
Symptoms,  1181 
Peritonitis,  chronic,  influence  on  causation 
of  dilatation  of  stomach,  590 
complicating  chronic  intestinal  catarrh, 
710 
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Peritonitis,  complicating  acute  rheiuuatism, 
42 
cancer  of  stomach,  560 
simple  ulcer  of  stomach,  502 
acute,  distinguished  from  cholera  morbus, 

724 
distinguished  from   acute   intestinal  ca- 
tarrh, 686 
from  acute  gastritis,  468 
in  acute  intestinal  strangulation  of  intes- 
tines, 843 
in  intestinal  ulcer,  treatment,  829 
in  perforation  of  simple  gastric  ulcer,  499 
in  trichinosis,  961 

secondary,   in    acute    pancreatitis,  1118, 
1119 
Perityphlitis.    See  Typhlitis. 
Permanent  teeth,  disease  of,  in  hereditary 

syphilis,  293 
Permanganate  of  potassium,  use  of,  in  ca- 
tarrh of  bile-ducts,  1057 
in  fatty  liver,  1051 
Perspiration,  excessive,  as  a  cause  of  con- 
stipation, 642 
in  acute  rheumatism,  27,  30 
in  rheumatic  form  of  gonorrhoea!  rheu- 
matism, 104 
of  head  in  rachitis,  146 
Perspirations,  local,  complicating  gout,  121 
Perverted  nutrition,  the  essential  character 

of  scurvy,  173 
Pessary,  dilated  gum,  in  prolapsus  ani,  920 
Peyer's  patches,  degeneration  of,  in  hered- 
itary syphilis,  306 
lesions  of,  in  cholera  morbus,  721 
in  entero-colitis,  738 
in  acute  intestinal  catarrh,  675 
in  chronic  intestinal  catarrh,  702 
Pharynx,  Diseases  of,  390 
Pharyngitis,  AcAite,  390 
Definition,  390 
Synonyms,  390 
Etiology,  390 

Diathetic  cause  of,  390 
Scrofula,  390 

Rheumatism  and  gout,  390 
Syphilis,  390 
Age,  390 

Cold  and  damp,  390 
Malarial  poison,  391 
The  exanthemata,  391 
Drugs,  391 
Injury,  391 
Pathology  and  morbid  anatomy,  391 
Acute  form,  nature  of,  391 
Phlegmonous  form,  nature  of,  391 
course   of   suppurative   process, 
301 
Ulcerative  form,  nature  of,  392 
Membranous  or  herpetic  form,  nature 
and  course,  392 
deposit,  nature  of,  392 
vesicles  of,  392 
Gangrenous  form,  nature  of,  392 
course  of,  392 

description  of  ulcerative  process, 
393 


Pharynx,     Diseases     of  —  Fluiryngitis. 

Acute:     Pathology    and    morbid 

anatomy:  Erysipelatous  form,  na- 
ture of,  393 
extension  from  lips  and  skin,  393 
Exanthematous  form,  393 
of  variola,  393 
of  measles,  394 
of  scarlatina,  394 
Symptoms,  394 

Erythematous  form,  394 

Mode  of  onset,  394 

Pain,  394 

Dysphagia,  394 

Skin,  state  of,  394 

Pulse,  394 

Temperature,  394 

Cough,  894 

Glands,  swelling  of,  395 

Localization  of  inflammatory  pro- 
cess, 395 
Eheumatic  form,  394 
Malarial  form,  395 
Phlegmonous  form,  395 

Constitutional,  395 

Local,  395 

Paralysis  of  palate,  395 
Ulcerative  form,  395 

Constitutional,  395 

Headache,  395 

Local,  395 
Membranous  form,  395 

Constitutional,  395 

Chills,  395 

Pain,  395 

Local,  395 

Duration,  39o 
Gangrenous  form,  395 

Constitutional,  395 

Temperature,  395 

Pulse,  395 

Pain,  395 

Local,  395 

Fetid  secretions,  395 

Odor  of  breath,  396 

Diarrhoea,  396 

Mode  of  death,  396 
Erysipelatous  form,  396 

Constitutional,  396 

Local,  396 

Duration,  396 
Diagnosis,  396 
From  scarlatina,  396 

diphtheria,  396 
Prognosis,  396 
Treatment,  397 

Of  simple  form,  397 

General,  397 

Local,  397 
Phlegmonous  form,  397 

General,  397 

Local,  397 

Gargles,  397 

Medicated  sprays,  398 

Leeching,  398 
Rheumatic  form,  398 
Ulcerative  form,  398 


INDEX  TO   VOLUME  II. 


1269 


Pharynx,     Diseases     of  —  Phalangitis, 
Acute:  Treatment:  Gangreuous 
form,  398 
Di^t,  398 
Traumatic  form,  399 

Diet,  399 
Erysipelatous  form,  399 

Diet,  399 
Membranous  form,  399 

Diet,  399 
Exanthematous  form,  399 
Use  of  aconite,  397,  398 
of  astringents,  397,  398 
of  steam  inhalations,  397,  398,  399 
of  ice,  397 

of  medicated  powders,  398 
of  iron  and  quinia,  398 
of  alcohol,  398 
of  opium,  397,  398,  399 
Incisions  and  scarification,  397 
Tracheotomy,  398,  399 
Pharyngitis,  Tuberculous,  400 
Definition,  400 
Synonvms,  400 
History,  400 
Etiology,  400 

Pathology  and  morbid  anatomy,  400 
Nature  of  ulcerative  process,  400 
Ulcers,  description  of,  401 
Mucous  membrane,  miliary  infiltra- 
tion of,  400 
Extension  to  oesophagus,  401 
Muscles,  fatty  degeneration,  401 
Lymphatic  glands,  enlargement  of, 
401 
Symptoms,  401 

Pain  in  swallowing,  401 
Cough, 401 
Pyrexia,  401 
Wasting,  401 
Diagnosis,  401 

Significance  of  intense  pain  in  swal- 
lowing, 401 
Prognosis,  401 
Death,  cause  of,  402 
Treatment,  402 

Iodoform  and  morphine,  insufflations 

of,  402 
Hydrogen  peroxide,  locally,  402 
Carbolic  acid,  use  of,  402 
General,  402 
Rectal  alimentation,  402 
Pharyngitis,  Chronic,  402 
Definition,  402 
Synonyms,  402 
Etiology,  402 

Predisposing  causes,  402 
Overcrowding,  402 
Sedentary  occupation,  402 
Food,  improper,  402 
Tobacco,  402 
Alcohol,  402 

Voice,  improper  use  of,  402 
Relation  to  chronic  inflammations  of 
other  mucous  membranes,  402,  403 
Uterine  disturbances,  403 
Mental  depression,  403 


Pharynx,     Diseases     of  —  Pharyngitis, 
Chronic :       Etiology :       Exciting 
causes,  402 
Pathology  and  morbid  anatomy,  403 
Nature  of,  403 
Structures  involved,  403 
Epithelium,  desquamation  of,  403 
Glands  of  pharynx,  dilated  and  hy- 

pertrophied,  403 
Follicles,  enlargement,  403 
Papillae  of  base  of  tongue,  enlarge- 
ment of,  403 
Of  folliculous  variety,  403 
Involvement  of  glands,  403 
Projections  on  mucous  membrane,  403 
nature  of,  403,  404 
engorgement  of  capillaries  at  base 
of,  404 
Viscid  mucus,  secretion  of,  404 
Dry  catarrh,  atrophic  form,  404 
Symptoms,  404 
Cough,  404 
Expectoration,  404 
Hoarseness,  404 
Hemming,  404 
Sensations  of  throat  uncomfortable, 

404 
Absence  of  symptoms,  404 
Diagnosis,  404 
Prognosis,  404 
Treatment,  405 

Of  catarrhal  form,  405 
Constitutional,  necessity  of,  405 
Use  of  mild  astringents,  405 
of  sprays,  medicated,  405 
Mode  of  making  applications,  405 
Of  folliculous  form,  405 
Constitutional,  405 
Strong  solutions  of  silver  nitrate,  405 

of  iodine,  405 
Use  of  ergot,  locally,  405 
Destruction  of  enlarged  follicles,  405 
Use  of  medicated  sprays,  406 
of  mercuric  chloride,  406 
local,  406 
Gounter-irritation,  406 
Chronic  atrophic  form,  406 
Use  of  cubebs,  406 
of  jaborandi,  406 
ammon,  chloride,  406 
pyrethrum,  406 
Pharyngitis,  Syphilitic,  406 
Definition,  406 
Synonyms,  406 
Etiology,  406 

Pathology  and  morbid  anatomy,  406 
Varieties  of,  406 
Secondary  manifestations,  406 
Inflammatory  nature  of,  406 
Mode  of  spread,  406 
Mucous  patches,  407 

microscopic  appearance  of,  407 
Ulceration,  occurrence  of,  407 
Tertiary  manifestations,  407 
Gummatous  infiltration,  407 

seat  of,  407 
Course  of  the  process,  407 
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Pharynx,  Diseases  of — Pharyngitis,  Syph- 
ilitic: Pathology  and  morbid  anat- 
omy :  Ulcerations,  nature  and  seat 
of,  407 
Cicatrization,  407 
Hereditary  manifestations,  407 
Symptoms,  407 
Course  of,  407 
Duration  of,  407 
Complications,  407 
Sequelae,  407 

Cicatricial  stricture,  407 
Diagnosis,  408 
Prognosis,  408 
Treatment,  408 

Use  of  mercury,  408 
potassium  iodide,  408 

necessity  of  large  doses,  408 
Local,  408 

Use  of  sulphate  of  copper,  408 
of  chromic  acid,  408 
Pharyngeal  nerve,  relation  to  causation  of 
parenchymatous  glossitis,  363 
phthisis,  400 

and  laryngeal  catarrh  in  gout,  122 
Pharyngitis  in  acute  rheumatism,  42 
Phlegmasia  alba  dolens  complicating  gastric 

cancer,  560 
Phlegmatic  form  of  scrofulous  habit,  243 
Phlegmonous  form  of  acute  oesophagitis,  414 
of  acute  pharyngitis,  395 
treatment  of,  397 
Phosphate  of  sodium,  use  of,  in  biliary  cal- 
culi, 1080,  1081 
in  biliary  calculus  state,  1080 
in  catarrh  of  bile-ducts,  1057 
in  biliousness,  968 
as  a  preventive  of  enteralgia,  666 
in  jaundice,  982 
in  lithaemia,  972 

in  acute  yellow  atrophy  of  liver,  1030 
in  cirrhosis  of  liver,  1001 
in  fatty  liver,  1050 
in  hypereemia  of  liver,  988 
Phosphates,  use  of,  in  diabetes  mellitus,  227 
Phosphoric  acid,  elimination  of,  in  rachitis, 

138 
Phosphorus,  use  of,  in  acute  yellow  atrophy 
of  liver,  1030 
in  cirrhosis  of  liver,  1001 
in  rachitis,  165 
Phosphorus-poisoning  as  a  cause  of  cirrhosis 
of  liver,  991,  992 
influence  on  causation  of  fatty  liver,  1047 
the  liver  in,  1030 

resemblance  to  symptoms  of  acute  yellow 
atrophy  of  liver,  1031 
Phthisis  as  a  consequence  of  intestinal  indi- 
gestion, 630 
complicating  diabetes  mellitus,  210 

chronic  intestinal  catarrh,  709 
influence  on  causation  of  ascites,  1175 
of  fistula  in  ano,  897 
of  chronic  gastritis,  470,  471 
of  acute  intestinal  catarrh,  671 
of  chronic  intestinal  catarrh,  699 
of  intestinal  indigestion,  624 


Phthisis,   influence   on   causation   of    fatty 
liver,  1047 
of  rheumatoid  arthritis,  90 
of  simple  ulcer  of  stomach,  487 
nature  of,  complicating  diabetes  mellitus, 

202 
pharyngeal,  400 
Physical  signs  of  pancreatic  disease,  1117 
Physick's  encysted  rectum,  885 
Physiognomy  in  cholera  morbus,  722 
in  dysentery,  796 
in  enteralgia,  661 

in  pseudo-membranous  enteritis,  766 
in  hepatic  colic,  1071 
in  cancer  of  intestines,  869 
in  acute  intestinal  catarrh,  681 
in  acute  gastritis,  467 
in  parenchymatous  glossitis,  361 
in  carcinoma  of  liver,  1038 
in  cirrhosis  of  liver,  997 
in  carcinoma  of  pancreas,  1124,  1125 
in  acute  peritonitis,  1142 
in  cancerous  peritonitis,  1169 
in  scrofula,  243,  244 
in  scurvy,  176 
in  gastric  cancer,  552 
in  simple  ulcer  of  stomach,  496 
of  syphilitic  children,  peculiarities  of,  313 
Physiology  of  intestinal  digestion,  620 

of  pancreas,  1112 
Physostigma,  use  of,  in  lithaemia,  973 

in  constipation,  655 
Picric  acid  and  potash  test  for  sugar  in  urine, 

214 
Pigment  form  of  carcinoma  of  liver,  1035 
Piles.     See  Eectum  and  Aniis,  Diseases  of, 

in  chronic  gastritis,  475 
Pilocarpine,  use  of,  in  ascites,  1179 
in  acute  intestinal  catarrh,  688 
in  cirrhosis  of  liver,  1001 
in  chronic  articular  rheumatism,  74 
Placental  syphilis,  pathology  of,  271,  272 
Plane  vitiligodea  of  skin  in  jaundice,  980 
Pleura,  lesions  of,  in  chronic  intestinal  ca- 
tarrh, 706 
Pleurae,  lesions  of,  in  scurvy,  173 
Pleural  cavities,  perforation  of,  in  simple 

ulcer  of  stomach,  500 
Pleuritis,  complicating  gastric  cancer,  560 
distinguished  from  perihepatitis,  990 
in  hepatic  abscess,  1014 
in  acute  rheumatism,  37 
in  trichinosis,  961 
Pleurodynia,  77 

Pleuro-pneumonia  in  hepatic  abscess,  1014 
Plumbism,  relation  of,  to  gout,  111 
Pneumonia,  complicating  cancrum  oris,  34 J 
clironic  intestinal  catarrh,  709 
gastric  cancer,  560 
embolic,   complicating    simple   ulcer  of 

stomach,  503 
frequency  of,  in  rachitis,  153 
hypostatic,  in  entero-colitis,  735 
in  acute  rheumatism,  37 
in  hereditary  syphilis,  307 
Pneumo-pericardium,  in  simple  gastric  ulcer, 
•     608 
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Podophyllin,  use  of,  in  biliousness,  968 
in  constipation,  Goo 
in  functional  dyspepsia,  458 
in  intestinal  indigestion,  630 
in  jaundice,  982 
in  lithsemia,  972 
in  hyperaemia  of  liver,  988 
in  fatty  liver,  1050 
Point  of  discharge  in  hepatic  abscess,  1015, 

1016 
Pointing  of  hepatic  abscesses,  1007 
Poison  of  dvsenterv,  duration  of  activity, 

794,795 
Poisoning,  phosphorus,  influence  on  causa- 
tion of  fatty  liver,  1047 
Polyarticular  form  of  rheumatoid  arthritis, 
80 
inflammations  of  acute  diseases,  relation 
of,  to  acute  rheumatism,  23 
Polyphagia,  in  dilatation  of  stomach,  593 
Polypi,  as  a  cause    of  hemorrhage  from 
bowels,  831 
influence   on    causation   of   prolapse    of 

rectum,  881 
of  rectum,  882 

treatment,  921 
of  stomach,  578 
Polypoid  growths,  formation  and  origin  of, 

in  chronic  intestinal  catarrh,  704 
Polyuria  in  irregular  gout  or  gouty  dyscra- 

sia,  120,  123 
Pomegranate-bark,    use    of,    in  tape-worm, 

941 
Pork  measle-worm,  935 
Portal  circulation,  obstructed,  influence  on 
causation  of  chronic  gastritis,  470 
obstruction  of,  a  cause  of  ascites,  1173 
vein,  changes  in,  in  hepatic  hyperaemia, 
985 
congestion   of,   as   a   cause    of  hemor- 
rhage from  stomach,  581 
diseases  of,  1095 
parasites  in,  1111 
stenosis  of,  1095 
symptoms  of  pressure  of,  in  disease  of 

pancreas,  1116 
thrombosis  and  embolism  of,  1075 
lesions  of,  in  cirrhosis  of  liver,  992 
Post-mortem,  nature  of  gastromalacia,  618 
Potassium  bromide,  in  acute  intestinal  ca- 
tarrh of  children,  698 
in  diabetes,  227 
in  laryngismus  stridulus,  163 
chlorate,  influence  on  causation  of  glossitis 
parasitica,  358 
local  use  of,  in  hemorrhoids,  923 
in  morbid  dentition,  376 
in  acute  pharyngitis,  397-399 
use  of,  in  aphthous  stomatitis,  330,  331 
in  mercurial  stomatitis,  348 
in  stomatitis  ulcerosa,  338 
in  glossitis  parasitica,  359 
citrate,  use  of,  in  muscular  rheumatism, 

77 
iodide,  in  pseudo-membranous  enteritis, 
775 
in  scrofula,  252 


Potassium   iodide  in   syphilis,   hereditary, 
316 
in  syphilitic  pharyngitis,  408 
salts,  use  of,  in  gout,  1 32 

in  acute  rheumatism,  60 
Pouched  form  of  dilatation  of  oesophagus, 

431 
Pouches,  rectal,  dilatation  of,  885 
Poultices,  use  of,  in  acute  intestinal  catarrh, 
688,  690 
in  abscess  of  liver,  1023 
in  acute  rheumatism,  68 
in  muscular  rheumatism,  76 
in  rheumatoid  arthritis,  100 
in  tonsillitis,  388 
in  simple  ulcer  of  stomach,  527 
in  typhlitis,  822 
Poverty,  influence  of,  on  causation  of  gout, 
110,  111 
of  rheumatoid  arthritis,  91 
of  simple  ulcer  of  stomach,  486 
of  tabes  mesenterica,  1186 
Pre-digested  foods,  use  of,  in  intestinal  in- 
digestion, 635 
Predisposing  causes  of  cholera  morbus,  720 
of  functional  dyspepsia,  438 
of  gout,  109 
of  scrofula,  232 
Pregnancy,  influence  on  causation  of  func- 
tional dyspepsia,  448 
of  acute  yellow    atrophy   of  liver, 

1024 
of  fatty  liver,  1047 
of  spasmodic  stricture  of  oesophagus, 

419       _ 
rheumatoid  arthritis,  90 
of  aphthous  stomatitis,  326 
and  lactation,  influence  on  causation  of 
scrofula,  237 
Preliminary  treatment  of  tape- worm,  941 
Premonitory  symptoms  of  jaundice,  977 
Pre-natal  treatment  of  rachitis,  158 
Prevention  of  hereditary  syphilis  by  treat- 
ment of  parents,  260,  261 
Preventive  treatment  of  cholera  morbus,  724 
of  enteralgia,  665 
of  entero-colitis  and  cholera  infantum, 

746^ 
of  chronic  intestinal  catarrh,  714,  715 
of  morbid  dentition,  376 
of  rachitis,  158 
of  hereditary  syphilis,  314 
of  scrofula,  249 
of  mercurial  stomatitis,  347 
of  tabes  mesenterica,  1193 
of  thrush,  335 
Primary  disease  of  rectum  and  anus,  881 

form  of  cancer  of  liver,  1034 
Privation  and  want,  influence  on  causation 

of  fiaictional  dyspepsia,  441 
Procidentia  of  rectum,  881 
Proctitis,  667,  684.     See  Rectum  and  Anus, 
Diseases  of. 
influence  on  causation  of  abscess  of  liver, 
1004 
Prodromal  symptoms  of  gout,  118 
Prodromata  of  typhlitis  and  perityphlitis,  818 
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Prognosis  of  Anchylostomnrn  duodenale,  956 
of  occlusion  of  biliary  passages,  1092 
of  cancrum  oris,  342 
of  cholera  infantum,  745 
of  cholera  morbus,  724 
of  constipation,  650 
of  diabetes  mellitus,  217 
of  dysentery,  807 
of  enteralgia,  064 

of  ])seudo-membranou8  enteritis,  774 
of  entero-colitis,  741 
of  gastralgia,  462 
in  acute  gastritis,  468 
of  parenchymatous  glossitis,  364 
of  chronic  parenchymatous  glossitis,  368 
of  glossitis  parasitica,  359 
of  chronic  superficial  glossitis,  367 
of  glossanthrax,  368 
of  gout,  126 

of  hepatic  glycosuria,  974 
of  acute  intestinal  catarrh,  687 
of  chronic  intestinal  catarrh,  713 
of  lardaceous  degeneration  of  intestines, 

876 
of  intestinal  cancer,  873 
of  intestinal  indigestion,  631 
of  intestinal  ulcer,  828 
of  jaundice,  981 
of  lithsemia,  970 
of  abscess  of  liver,  1018 
of  acute  yellow  atrophy  of  liver,  1029 
of  amyloid  liver,  1045 
of  cancer  of  liver,  1039 
of  cirrhosis  of  liver,  999 
of  fatty  liver,  1049 
of  hyperaemia  of  liver,  988 
o:  macroglossia,  353 
c:  morbid  dentition,  376 
of  oesophageal  paralysis,  430 
of  acute  oesophagitis,  415 
of  chronic  oesophagitis,  417 
of  cancer  of  oesophagus,  428 
of  dilatation  of  oesophagus,  434 
of  organic  stricture  of  oesophagus,  425 
of  spasmodic  stricture  of  oesophagus,  421 
of  ulceration  of  oesophagus,  418 
of  carcinoma  of  pancreas,  1126 
of  tubercular  peritonitis,  1168 
of  acute  pharyngitis,  396 
of  chronic  pharyngitis,  404 
of  syphilitic  pharyngitis,  408 
in  tuberculous  pharyngitis,  401 
of  purpura,  193 

of  hypertrophic  stenosis  of  pylorus,  615 
of  rachitis,  157 
of  congenital    malformations    of    rectum 

an.i  anus,  880 
of  acute  1  heumatism,  50 
of  chronic  articular  rheumatism,  73 
of  gonorrhoea!  rheumatism,  106 
of  rheumatoid  arthritis,  95 
of  scrofula,  248 
of  scurvy,  182 
of  cancer  of  stomach,  575 
of  cirrhosis  of  stomach,  614 
of  acute  dilatation  of  stomach,  610 
of  dilatation  of  stomach,  603 


Prognosis  of  hemorrhage  from  stomach,  585 
of  rupture  of  stomach,  618 
of  simple  ulcer  of  stomach,  518 
of  aphthous  stomatitis,  330 
of  catarrhal  stomatitis,  32o 
of  mercurial  stomatitis,  347 
of  stomatitis  ulcerosa,  338 
of  stomatorrhagia,  371 
of  hereditary  syphilis,  309 
of  iritis  in  hereditary  syphilis,  281 
of  nervous  disease  in  hereditary  syphilis, 

304 
of  tabes  mesenterica,  1191 
of  tongue-tie,  349 

of  syphilitic  ulceration  of  tongue,  370 
of  tonsillitis,  387 
of  trichinosis,  961 
of  typhlitis  and  perityphlitis,  820 
Progress  and  termination  of  chronic  intes- 
tinal catarrh,  709 
Prolapse  of  rectum,  881 
Prolapsed  hemorrhoids,  treatment  of,  924 
Prolapsus  ani,  in  dysentery,  797,  803 

treatment  of,  919 
Propagation  of  dysentery  by  dejecta,  791 
Prophylactic  treatment  of  acute  intestina) 

catarrh,  687 
Prophylaxis  in  biliousness,  967 
of  dysentery,  808 
of  Filaria  sanguinis,  194 
of  cirrhosis  of  liver,  1000 
of  tape-worm,  942,  943 
of  trichinosis,  962 
Propylamine,  use  of,  in  acute  articular  rheu- 
matism, 62 
in  chronic  articular  rheumatism,  74 
Proscolex  of  tape-worm,  932 
Prostatic  disease,  influence  on  causation  of 
pseudo-membranous  enteritis,  765 
Prostration  in  acute  gastritis,  467 

in  obstruction  of  intestines  by  gall-stones, 

840 
in  trichinosis,  960 
Prurigo  podicis  of  anus,  892 
Pruritus  in  jaundice,  980 

in  occlusion  of  biliary  passages,  1087 
of  genitalia  in  diabetes  mellitus,  204 
ani,  909 

treatment,  917 

in  Oxyuris  vermicularis,  951 
in  tape-worm,  940 
Pseudo-membrane,   seat  and  character,  in 

acute  oesophagitis,  412 
Pseudo-membranous  enteritis,  763 

form,  of  dysentery,  lesions  of,  799 
of  acute  oesophagitis,  etiology,  410 
symptoms,  414 
Pseudo-paralysis  in  hereditary  syphilis,  289, 

312 
Psoriasis  lingua?,  356 

Puerjieral  form  of  acute  peritonitis,  treat- 
ment, 1146,  1149 
Pullna  water,  use  of,  in  intestinal  indiges- 
tion, 636 
Pulmonarv  affections  in  acute  rheumatism,  36 
complicating  gonorrhoeal  rheumatism. 
106 
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Pulmonary  affections  complicating  rheuma- 
toid arthritis,  84 
artery,  enlargement  of,  in  rachitis,  139 
cavities,  influence  on  causation  of  amyloid 

liver,  1041 
congestion  in  acute  rheumatism,  37 
disease,  influence  on  causation  of  func- 
tional dyspepsia,  448 
of  chronic  intestinal  catarrh,  700 
of  intestinal  indigestion,  626 
chronic,    influence     on     causation     of 

chronic  oesophagitis,  416 
influence   on   causation  of  hypersemia 
of  liver,  984 
Pulsating  tumor  of  epigastrium,  in  hemor- 
rhage into  pancreas,  1129 
Pulsation,  epigastric,  in  cancer  of  stomach, 

553 
Pulse,   characters  of,  in   acute   peritonitis, 
1141 
in  tubercular  peritonitis,  1165,  1166 
state  of,  in  occlusion  of  biliary  passages, 
1089 
in  cancrum  oris,  341 
in  cholera  infantum,  742 
in  cholera  morbus,  723 
in  dysentery,  804 
in  enteralgia,  661 

in  pseudo-membranous  enteritis,  766 
in  entero-colitis,  734,  736 
in  acuie  gastritis,  467 
in  parenchymatous  glossitis,  362 
in  hepatic  abscess,  1009 
in  hepatic  colic,  1071 
in  acute  intestinal  catarrh,  682 
in  chronic  intestinal  catarrh,  709 
in  jaundice,  979 

in  acute  yellow  atrophy  of  liver,  1028 
in  fatty  liver,  1048 
in  acute  pancreatitis,  1119 
in  carcinoma  of  pancreas,  1125 
in  acute  pharyngitis,  394,  395 
in  phosphorus- poisoning,  1032 
in  cancer  of  stomach,  553 
in  tonsillitis,  381 

in  typhlitis  and  perityphlitis,  819 
Pumpkin-seeds,  use  of,  in  tape-worm,  942 
Puncture,  exploratory,  in  abscess  of  liver, 
1021 
in  hydatids  of  liver,  1 1 07 
of  colon,  in  enteralgia,  665 
of  gall-bladder  as  a  means  of  diagnosis 
of  occlusion   of   biliary   passages, 
1092 
for  relief  of  biliary  calculi,  1081 
of  impacted  calculus,  1094 
of  intestine  in  acute  peritonitis,  1152 
of  right  lobe,  value  of,  in   diagnosis  of 
abscess  of  liver,  1020,  1021 
Pupil,  dilatation  of,  in  acute  yellow  atrophy 

of  liver,  1027 
Purgatives,  abuse  of,  influence  on  causation 
of  acute  intestinal  catarrh,  672 
use  of,  in  constipation,  651,  656 

in  entero-colitis  and  cholera  infantum, 

757  _ 
in  hepatic  colic,  1082 


Purgatives,  use  of,  in  impaction  of  fecets, 
918  _ 
in  chronic  intestinal  catarrh,  714,  715 
in  intestinal  ulcer,  829 
in  acute  yellow  atrophy  of  liver,  1030 
in  acute  peritonitis,  1151 
in  chronic  interstitial  pancreatitis,  1102 
in  seat- worms,  951 
in  trichinosis,  962 
uselessness  of,  in   intestinal   obstruction, 
862,  863 
Purpura,  186 

Definition,  186,  187 
Etiology,  190 

Heredity,  influence  on  causation,  190 
Hereditary  predisposition  to,  191 
Specific  nature,  191 
Pathology,  191 
Forms,  187 
Symptoms,  187 
Purpura  Simplex,  187 
Mode  of  onset,  187 
Eruption,  character,  187 

duration,  187 
General  condition,  187 
Purpura  Hemorrhagica  {Morbus  Maculosus 
Werlhofii),  188 
Mode  of  onset,  188 
Eruption,  character  and  seat,  188 
Epistaxis,  occurrence  of,  188 
Haematemesis,  occurrence  of,  188 
Hsematuria,  occurrence  of,  188 
General  condition,  188 
Duration,  189 
Temperature,  189 
Purpura  Rheumatica  {Peliosis  Rheumattca) 
189 
Mode  of  onset,  189 
Joints,  condition  of,  189 
Pains  in  joints,  189 
Eruption,  character  and  seat,  189 

duration,  189 
Cardiac  murmurs,  189 
Sub-varieties,  189 

In  children,  190 
Purpura  urticaria,  190 
Purpura  i)apulosa,  190 
Complications,  190 

Gangrene  of  intestines,  190 
Diagnosis,  192 
From  scurvy,  192 
From  haemophilia,  192 
From   effusions   and  ecchymoses  01 

acute  exanthemata,  192 
From  erythema  nodosum,  192 
From  erythema  multiforme,  192 
Prognosis,  193 
Treatment,  193 
Of  mild  cases,  193 
Diet,  193 

Necessity  of  quiet,  193 
Of  complications,  194 
Of  purpura  rheumatica,  local,  194 
Use  of  sulphuric  acid,  193 
of  acetate  of  lead,  193 
of  ergotin,  193 
of  turpentine,  193 
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Purpura — Sub-varieties:   Treatment:   Use 
of  iron,  194 
Transfusion  of  blood,  194 
Purpura  lieniorrliagica,  complicating  gastric 
cancer,  560 
in  children,  190 
papulosa,  190 
urticaria,  190 
Purulent  form  of  local  peritonitis,  1159 
infiltration,  in  phlegmonous  form  of  acute 
oesophagitis,  413 
Pus,  characters  of,  in  acute  peritonitis,  1136 
evacuation  of,  in  abscess  of  liver,  1021 
mode  of  escape,  in  phlegmonous  form  of 

acute  oesophagitis,  413 
of  acute  pancreatitis,  character  of,  1118 
of  hepatic  abscesses,  1007 
Pustular  svphilides  in  liereditary  syphilis, 
279 
diagnosis  of,  279,  280 
Putrefaction,  influence  on  causation  of  dys- 
entery, 787,  789 
Pyaemia  complicating  mercurial  stomatitis, 
346 
influence  on  causation  of  acute  peritonitis, 

1138 
occurrence  of,  in  dysentery,  797,  804 
Pylephlebitis,  1095 
in  simple  ulcer  of  stomach,  502 
suppurative,  1097 
Pylethrombosis,  in  gastric  cancer,  560 
Pylorus,  cancer  of,  influence  on   causation 
of   occlusion   of   common   biliary 
duct,  1085 
distortion   of,  as  cause  of  dilatation   of 

stomach,  588 
hypertrophic  stenosis  of,  615 
Synonyms,  615 
Etiology,  615 

Cicatrization  of  gastric  ulcer,  615 
Morbid  anatomy,  615 
Hypertrophy  of  gastric  walls,  615 
Fibrous  tissue,  new  growth  of,  615 
Symptoms,  615 

Of  chronic  gastritis,  615 
Presence  of  a  tumor,  615 
Diagnosis,  615 
Prognosis,  615 
Treatment,  615 
hypertropliy  and  ulceration  of,  in  chronic 

gastritis,  472 
obstruction  of,  in  gastric  cancer,  566 
influence  on  causation  of  dilatation  of 
stomacli,  587 
resection  of,  in  dilatation  of  stomach,  609 
scirrhous  state  of,   in  chronic  gastritis, 

471 
spasm  of,  influence  on  causation  of  dilata- 
tion of  stomach,  588 
gtenosis  of,  in  simple  ulcer  of  stomach, 
503 
influence  on  causation  of  dilatation  of 
stomach,  587 
Pyo-pneumothorax  subphrenicus  in  perfo- 
ration of  simple  ulcer  of  stomach, 
499 
Pjrethrum,  use,  in  chronic  pharyngitis,  406 


Pyrexia  in  acute  gastritis,  treatment  of,  469, 

470 
in  parenchymatous  glossitis,  362 
in  acute  oesophagitis,  treatment  of,  416 
in  tuberculous  pharyngitis,  401 
in  catarrhal  stomatitis,  323 
in  mercurial  stomatitis,  346 
Pyrosis  in  functional  dyspepsia,  449 

Q. 

Quicksilver,  use  of,  in  intestinal  obstruction, 

863 
Quiet,  necessity  of,  in  purpura,  193 
Quinia,  use  of,  in  ascites,  1179 

in  catarrh  of  bile-ducts,  1057 

in  dysentery,  812 

in  functional  dyspepsia,  457 

in  gastralgia,  462 

in  parenchymatous  glossitis,  365 

in  gout,  135 

in  acute  intestinal  catarrh,  689,  692 

in  chronic  intestinal  catarrh,  715 

in  intestinal  indigestion,  636 
obstruction,  805 

fn  lithaemia,  973 

in  acute  yellow  atrophy  of  liver,  1031) 

in  abscess  of  liver,  1020 

in  aborting  abscess  of  liver,  1020 

in  amyloid  liver,  1045 

in  cirrhosis  of  liver,  1000 

in  fatty  liver,  1051 

in  acute  pharyngitis,  398 

in  pruritus  ani,  917 

in  purpura,  194 

in  suppurative  pylephlebitis,  1101 

in  rectal  paralysis  of  malarial  origin, 
908 

in  acute  rheumatism,  61 

in  chronic  articular  rheumatisni,  74 

in  gonorrhoeal  rheumatism,  107 

in  rheumatoid  arthritis,  98 

in  gangrenous  stomatitis,  344 

in  tape-worm,  942 

in  tonsillitis,  388 
Quinsy,  379 

R. 

Race,   influence  on  causation   of   diabetes 
mellitus,  204 
of  cancer  of  stomach,  535 
of  acute  intestinal  catarrh,  669 
of  scrofula,  235 
Rachitis,  137 

Definition,  137 

Etiology  and  pathology,  137 

inflammatory  nature  of,  137,  138 
Defective  calcification,  causes  of,  138, 

139 
Lime,  method  of  elimination,  138 
Phosphoric  acid,  method  of  elimina- 
tion, 139 
Nitrogen,  method  of  elimination,  139 
Anatomical  causes,  139 
Arteries,  increased  width  of,  influence 
on  causation,  139 
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Rachitis— Etiology  and  pathology :  Artery, 
pulmonary,  enlargement  of,  influ- 
ence on  causation,  139 

Thoracic  and  abdominal  viscera,  re- 
lation to  causation,  140 

Liver,  enlargement  of,  139 

Spleen,  enlargement  of,  140 

Kidneys,  enlargement  of,  140 

Direct  causes,  140 

Ekrly  life,  influence  on  causation,  141, 
142 

Climate,  influence  of,  on  causation, 
143 

Air,  bad,  influence  of,  on  causation, 
143 

Defective  maternal  nutrition,  influ- 
ence of,  on  causation,  143 

Intestinal   catarrh,   influence  of,  on 
causation,  144 

Improper  food,  influence  of,  on  causa- 
tion, 144 

Pulmonary  diseases,  influence  of,  on 
causation,  144 

Hereditary  nature  of,  144 

Gout,  influence  of,  on  causation,  144 

Syphilis,  influence  of,  on  causation, 
144 

Malaria,  influence  of,  on  causation, 
145 

Intra-uterine  and  congenital  forms, 
causes  and  symptoms,  141-143 
Symptoms,  146 

Mode  of  development  in  infants,  146 
in  older  infants,  1 46 

Head,  appearance  of,  146 
sweating  of,  146 
condition  of  sutures,  147 
of  fontanels,  147 
of  cranial  bones,  147 

Craniotabes,  147 

Cranial  sclerosis,  148 

Brain  and  meninges,   condition  of, 
148,  149 

Brain  compression,  149 

Intellect,  state  of,  149 

Convulsions,  149 

Laryngismus  stridulus,  149 

Face,  alterations  in,  150 

Maxillary  bone,  lower,  changes  in, 
150 

Teething,  anomalies  of,  150,  151 

Vertebral  columns,  changes  in,  151 

Kyphosis,  occurrence  of,  151 

Ribs,  changes  in,  152 
tenderness  of,  152 
beading  of,  152 

Chest,  alterations  in  shape,  152 

Heart  and  lungs,  condition  of,  152 

Pneumonia,  catarrhal,  frequency  of, 
153 

Bronchial  and  tracheal  catarrh,  tend- 
ency to,  152 

glands,  enlargement  of,  152 

Abdomen,  enlargement  of,  153 

Pelvis,  deformities  of,  153 

Liver,  changes  in,  153 

degeneration,  amyloid,  153 


Rachitis — Symptoms:    Spleen    and    kid- 
neys, degeneration,  amyloid,  153 
Tonsils,  enlargement  of,  153 
Tongue,  condition  of,  153 
Stomach,  condition  of,  153 
Intestinal  tract,  condition  of,  153 
Constipation,  significance  of,  154 
Kidneys,  changes  in,  154 
Extremities,  appearance  of,  155 

bones  of,  changes  in,  155 
Bones,  curvatures  of,  155 

causes  of,  155 
Skin,  disorders  of,  156 
Alopecia,  circumscribed,  156 
Of  rachitis,  acute,  156 
Nature,  156 
Prognosis,  favorable  nature  of,  157 

Influence  of  complications  on,  158 
Treatment,  158 
Preventive,  158 
Pre-natal,  158 
Of  intestinal  disorders,  158 
Diet,  159 
Milk,  use  of,  159 

mode  of  administration,  159,  160 
Weaning,  proper  time  for,  160 
Of  craniotabes,  162 
perspiration,  162 
laryngismus  stridulus,  163 
convulsions,  163,  164 
complications,  164 
constipation,  164 
by  diet,  164 
by  strychnia,  164 
deformities,  165,  166 

by  gymnastic  exercises,  166 
.  by  mechanical  apparatus,  166 
Use  of  alkalies,  161 
of  acids,  161 
of  baths,  salt,  163 
hot,  163 

mode  of  applying,  163 
of  beef-tea,  161 

mode  of  preparation,  161 
of  bromides  of  potassium  and  so- 
dium, 163 
of  chloral  hydrate,  163 
of  cod-liver  oil,  162 
of  iron,  162 
of  lime,  162 

of  lime-water,  proper  dose,  161 
of  malt  extracts,  162 
•of  phosphate  of  lime,  162 
of  phosphorus,  165 
Fresh  air,  value  of,  163 
Sea-bathing,  value  of,  163 
Ranvier  and  Cornil  on  causes  of  scrofulous 

inflammation,  239 
Rat  and  mouse.  Trichina  spiralis  in,  958 
Raw  beef,  use  of,  in  acute  intestinal  catarrh, 

691 
Rectal  alimentation,  928 

conditions  necessary  to  success,  928 
emptiness  of  bowel,  928 
time  of  administering.  928 
syringe,  variety  of,  928 
amount  of  enemata.  928 
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Rectal   alimentation,   conditions  necessary 
to  success:  frequency  of  enemata, 
928 
substance  employed,  929 
contraindications,  929 
use  of  nutrient  suppositories,  929 
in  gastric  cancer,  576 
in  organic  stricture  of  oesophagus,  425 
heat  and  fulness,  in  constipation,  645 
inflammation,  887 
irrigation  in  dysentery,  809 

in  chronic  intestinal  catarrh,  717 
in  jaundice,  983 
pouches,  dilatation  of,  885 
treatment  in  acute  intestinal  catarrh,  697 
Kectum  and  Anus,  Diseases  of,  877 
Forms  of,  877 
Anatomy  of,  877-879 
Congenital  Malformations,  879 
Imperforate  anus,  879 
Abnormal  anal  openings,  880 
Absence  of  anus,  880 
Greater  liability  of  males  to,  880 
Prognosis,  880 
Treatment,  880 
Primary  Diseases  of  Rectum  and  Anus,  881 
Prolapse  and  Procidentia  of  Rectum,  881 
Etiology,  881 
Age,  infancy  and  senility,  881 
Worms,  881 
Diarrhoea,  881 
Constipation,  881 
Coughing  and  crying,  881 
Loss  of  tone  of  anus  and  rectum, 

881 
Abuse  of  cathartics,  881 
Urethral  stricture,  881 
Polypi,  881 
Tumors,  881 
Symptoms,  881 
Size,  881 

Appearance  of  mucous  membrane, 
881 
Polypi  of  Rectum,  882 
Varieties,  882 
Gelatinoid  form,  882 
Fibroid  form,  882 
Nature,  882 

Physical  characters,  882 
Symptoms,  882 

Frequent  desire  to  stool,  882 
Heat  and  tenesmus,  882 
Hemorrhage,  882 
Number,  882 
Seat,  882 
Hemorrhoids  or  Piles,  882 
Etiology,  882 

Abnormal  state  of   blood-vessels, 
882 
External,  883 

Sex,  influence  of,  on  causation,  883 
Age,  influence  of,  on  causation,  883 
Exciting  causes,  883 
Tendency  to  inflammation,  883 
Obliteration  of  vessels  in,  883 
Structure  of,  883 
Symptoms.  883 


Rectum  and  Anus,  Diseases  of — Hemor- 
rhoids or  Piles :  External :  Pain, 
883 
Tenesmus,  883 
Inability  to  urinate,  883 
Suppuration  of,  883 
Internal,  883 

Physical  characters,  883 
Structure  of,  883 
Color,  883 
Etiology,  884 
Constipation,  884 
Diseases  of  liver,  884 
Abdominal  tumors,  884 
Horseback  riding,  884 
Dysentery,  884 
Diarrhoea,  884 
Sedentary  life,  884 
Age,  884 
Sex,  884 
Rich  food,  884 
Svmptoms,  884 
'  Pain,  884 
Tenesmus,  884 
Spasm  of  sphincters,  884 
Hemorrhage,  884 
Weight  and  fulness,  884 
Dilatation  of  the  Rectal  PoncheSy  885 
Rarity  of,  885 
Causes,  885 
Symptoms,  885 

Weight  and  uneasiness  of  rectum, 

885 
Pain,  885 

Mucus,  increased  secretion  of.  885 
Exploration  of  bowel  with  blunt 
hook,  885 
Non-malignant  Stricture  of  Rectum,  885 
Nature,  885 
Etiology,  885 
Traumatism,  885 
Following  operations,  885 
Secondary  ol"  pelvic  inflammation, 
885 
of  syphilis,  885 
Constipation,  886 

Sex,  influence  of,  on  causation,  886 
Symptoms,  886 

Physical  characters,  886 
Violent  straining  at  stool,  886 
Wire-drawn  feces,  886 
Irregular  bowels,  886 
Appetite,  impaired,  886 
Digestive  disturbances,  886 
Pain,  886 

Mucous  discharges,  886 
Seat,  886 

of  syphilitic,  886 
Characters  of  syphilitic,  886 
Proctitis,  887 
Frequencv,  887 
Etiology, '887 

Intestinal  worms,  887 
Rhus  toxicodendron,  887 
Gonorrhoeal  poison,  888 
Unnatural  intercourse,  888 
Symptoms,  887 
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Rectum  and  Anus,  Diseases  of — Proc- 
titis :  Symptoms :  Pain,  887 
Tenesmus,  887 

Mucous  and  bloody  discharges,  887 
Fissure  of  Anus  and  Rectum,  888 
Frequency,  888 
Character,  888 
Position,  888 
Etiology,  888 

Uterine  disease,  888 
Frequency  in  women,  888 
Constipation,  888 
Syphilis,  888 
Symptoms,  888 
*Pain,  888 

Spasm  of  sphincters,  888 
Mental  depression,  889 
Rodent  or  Lupoid  Ulcer  of  Rectum,  889 
Frequency,  889 
Seat,  889 
Characters,  889 
Symptoms,  889 
Pain,  889 

Spasm  of  sphincters,  889 
Ohstructioii  of  Rectum,  889 
Etiology,  "889 

Foreign  bodies,  889,  890 

Sex,  889 

Loss  of  nervous  and  muscular  lone, 

889 
Impaction  of  feces,  889 
Concretions,  890 
Enteroliths,  890 

composition,  890 
Gall-stones,  891 
Intestinal  worms,  891 
Tumors,  pelvic,  891 
Symptoms,  891 
•     Appetite  impaired,  890 
Digestive  disturbances,  890 
Melancholia,  890 
Vomiting,  890 
Tenesmus,  etc.,  890 
Sloughing  of  rectum,  891 
Cutaneous  kruplions  and  Parasitic  Condi- 
tions of  Anus,  892 
Eczema,  892 

Erythema  intertrigo,  892 
Prurigo  podicis,  892 
Herpes,  892 
Furunculi,  892 

Hairs  on  mucous  membrane,  892 
Sarcoptes  hominis,  892 
Acarus  autumnalis,  892 
Rhus  toxicodendron,  892 
Ulceration  of  Rectum  and  Anus,  893 
Frequency,  893 
Etiology, '894 
Syphilis,  894 
Struma,  894 
Traumatic,  894 
Foreign  bodies,  894 
Impacted  feces,  894 
Symptoms,  893 
Initial,  893 
Diarrhoea,  893 
Stools,  character,  893 


Rectum  and  Anus,  Diseases  or — Ulcer- 
ation of  Rectum  and  Anus :  Symi>- 
toms :  Pains,  893 
Muco-purulent  discharges,  894 
Sphincters,  loss  of  power  in,  893 
Abscesses,  formation,  893 
Ulcers,  physical  character,  893 
Enlargement  of  rectal  glands,  893 
Follicular  Ulcerations,  894 
Etiology,  894 
Origin,  894 

From  chancroidal  invasion,  895 
Symptoms,  895 
Peri-anal  and  Peri-rectal  Abscess,  895 
Etiology,  895 
Acute  form,  895 

Anatomical  causes,  895,  896 
Sex,  influence  on  causation,  896 
Cold  and  wet,  896 
General  debility,  896 
Hepatic  disorders,  896 
Symptoms,  896 
Sudden  onset,  896 
Chills,  896 

Heat  and  fulness,  896 
Pain,  896 
Dysuria,  896 
Appetite  impaired,  896 
Malaise,  896 
Chronic  form,  896 
Etiology,  896 
From  traumatic  causes,  896 
ulceration  of  rectum,  896 
Seat,  896 

Symptoms,  896 

Hectic,  896 
Emaciation,  896 
Slow  formation,  896 
Difficult  to  heal,  897 
Fistula  in  A  no,  897 

Great  frequency,  897 
Etiology,  897 
Abscesses,  897 
From  traumatic  causes,  897 
Age,  897 
Male  sex,  897 
Phthisis,  897 
Forms,  897 
complete,  897 
incomplete,  897 
Multiple,  897 
Seat  of  external  opening,  897 

internal  opening,  898 
Course,  898 

Discharges,  character  of,  898 
Pain  in,_899 
Diagnosis,  898 
Use  of  probe,  898 
Hemorrhage  from  Rectum,  899 
Primary  and  Secondary,  899 
Secondary  Diseases  of  Rectum  and  Anu&, 
900 
Syphilis  of  Rectum  and  Anus,  900 
Frequency,  900 

relative,  in  the  sexes,  900 
Seat  and  character,  900,  901 
Mucous  patches,  900 
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Rectum  and  Anus,  Diseases  of — Syplnlis 

of  Rectum  and  Anus :  Gummatous 

deposits,  900 
Condylomata,  901 
Scrofulous    and    Tuberculous   Affections, 

901 
Pathology  of  tubercular  form,  901 
Description  and  course,  901 
Causation  from  ingestion  of  morbid 

products  of  tuberculous  lungs,  902 
Seat,  902 
Cancer,  Malignant  Stricture  and  Malig- 
nant Ulceration,  902 
Forms,  902 

Relative  frequency  of  forms,  903 
Sex,  influence  on  causation,  903 
Age,  influence  on  causation,  903 
Scirrhous,  method  of  growth,  903 

Pain  in,  903 

Difiicult  defecation,  904 

Odor  of  patient,  904 

Exhaustion,  904 
Encephaloid,  rapid  growth  of,  904 

hemorrhage  in, 904 
Lymphatic  glands,  enlargement  of, 

904 
Disease  of  rectum,  by  extension  from 

colon,  904 
Ulceration  of  rectum  following  ty- 
phoid fever  and  dysentery,  905 
Ulceration  from   mechanical  causes, 

906 
Effects  of  Abnormal  Conditions  of  Spinal 

Cord  and  Membranes  on  Rectum  and 

Anus,  906  ^ 
Constipation  in,  906 
Loss  of  control,  907 
Paralysis  of  rectum  in  pressure  mye- 
litis, 907 

rectal,  in  spinal  meningitis,  907 

in  fracture  of  vertebrae,  908 
Sphincters,  condition   of,  in  convul- 
sions of  epilepsy,  908 
Paralysis,  in  chronic   heart  disease, 
908 

in  malaria,  908 
Spasm  of  Rectum  and  Anus,  909 
Pruritus  Ani,  909 
Etiology,  909 

Neurotic  origin,  909 

Digestive  derangements  as  causes, 
909 

Overwork,  909 

Spinal  irritation,  909 

Worms,  909 

Rheumatism,  909 

Diabetes  mellitus,  909 
Neuralgia  of  Rectum,  909 
Frequency  of,  910 
Causes  of,  910 
Malaria,  910 
Reflex,  910 
Uterine  disease,  910 
Symptoms,  910 
Effect  of  Cholera  and  Certain  Poisons  and 

Remedies  on  Rectum,  910 
Of  cholera,  910 


Rectum  and  Anus,  Diseases  of — Effect 
of  Cholera  and  Certain  Poisons  and 
Remedies  on  Rectum:   Of  arsenic. 
910 
Of  corrosive  sublimate,  910 
Of  croton  oil,  910 
Of  strychnia,  911 
Of  morphia,  911 
Of  jaborandi,  pain  in  rectum,  from, 

911 
Of  mineral  acids,  911 
Treatment,   therapeutical    and    surgical, 
911 
Of  anal  fissure,  911 

Cauterization  with  nitrate  of  silver, 

912 
Incision  and  dilatation,  912 
Of  rectal  ulcer  and  deep  anal  fissure, 
912 
Cleanliness,  912 
Bougies  of  soap,  912 
Cauterization,  912 
Glycerite  of  tannin,  912 
Astringent,  912 
Red  precipitate  ointment,  912 
Use  of  acid  nitrate  of  mercury,  912 
Nitric  acid,  912 
Incision,  912 

method  of,  913 
Dilatation,  method  of,  912 
Of  tuberculous  ulcer  of  rectum,  913 
Of  chronic  ulcer  of  rectum,  913 

use  of  Ward's  paste,  913 
Of  rodent  ulcer,  913 
excision  in,  913 
Of  cancer  of  rectum,  913 

use  of  anodynes,  913 
enemata  of  warm  water,  914 
bougies,  use  of,  914 
excision,  914,  915 
method  of,  915 
lumbar  colotomy,  915 
method  of,  916 
Of  dilatation  and  inflammativ^  of  rec- 
tal pouches,  916 
incision,  916 
Of  loss  of  co-ordination  in  muscles  oi 

defecation,  916 
Of  sphincterismus,  916 
Use  of  purgatives,  916 
of  hot  hip-baths,  916 
of  bougies,  916 

of  incision  and  dilatation,  916 
Of  pruritus  ani,  917 
Use  of  enemata,  917 
of  carbolic  acid,  917 
of  turpentine,  917 
of  hot  water,  917 

of  sulphate  of  zinc  and  alum,  917 
of  chloroform,  917 
of  iron  and  quinine,  917 
of  mercurial  ointment,  917 
of  tincture  gelsemium,  917 
Of  non-malignant  rectal  stricture,  917 
Use  of  bougies,  917 
of  dilatation,  917 
Of  syphilitic  form.  917 
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Eectum  and  Anus,  Diseases  of — Effect 
of  Cholera  and  Certain  Poisons  and 
Eemedies  on  Rectum:   Treatment: 
Of  peri-anal   and  peri-rectal   ab- 
scess, 918 
Use  of  poultices,  918 
of  incision,  918 
Of  gonorrhoea  of  rectum,  918 

Astringent  injections,  918 
Of  impaction  of  feces,  918 

Use  of  dilatation  of  sphincter,  918 
of  enemata,  918 
of  purgatives,  918 
of  iron  and  quinine,  919 
of  electricity,  91 9 
Of  irritable  rectum,  919 
Anodyne  enemata,  919 
Cauterization  with  nitric  acid,  919 
Of  concretions  of  rectum,  919 
Of  proctitis,  919 
Use  of  copaiba,  919 
of  black  pepper,  919 
of  ice,  locally,  919 
Of  prolapsus  ani  and  procidentia,  919 
Use  of  astringent  solutions,  919 
of  anal  pad  and  T-bandage,  920 
of  cauterization,  920 

method,  920 
of  excision,  920 

method,  920 
of  dilated  gum  pessary,  920 
of  ergotin,  locally,  920,  921 
of  strychnia,  locally,  921 
of  nitric  acid,  locally,  920 
of  nitrate  of  silver,  920 
Of  polypus,  921 
Ligation,  921 
Clamp  and  cautery,  921 
Of  fistula  in  ano,  921 
Palliative,  921 
Operative,  921 
by  incision,  922 
by  ligation,  922 
methods,  922 
question  of  operation  in  phthisical 
cases,  922 
Of  hemorrhoids,  923 
Palliative,  923 
Astringent  ointments,  923 
Enemata  of  potassium  chlorate,  923 

of  lime-water,  923 
Use  of  copaiba,  923 

of  black  pepper,  923 
Oil  of  amber,  locally,  923 
Use  of  Hamamelis  virginica,  923 
of  ergotin,  923,  924 
of  aloes,  923 
of  cold  water,  924 
Rest  after  defecation,  924 
Of  prolapsing,  924 
Operative,  924 
Of  external,  924 
Of  internal,  924 

by  strangulation,  924 

method,  925 
by  clamp  and  cautery,  925 
by  ecraseur,  925 


Rectum  and  Anus,  Diseases  of — Effect 
of  Cholera  and  Certain  Poisons  and 
Eemedies  on  Eectum:  Treatment 
of  internal  hemorrhoids,  by  caus- 
tics, 926 

by  nitric  acid,  926 
by  caustic  potash,  926 
Of  hemorrhage  from  rectum,  926 
Ice,  use  of,  927 
Injections  of  ice-water,  927 

of  perchloride  of  iron,  927 

Use  of  tampon,  927 

method,  927 

of  Agnew's  rectal  chemise,  927 

of  ligature,  927 

Rectum,  heat  of,  in  dysentery,  802 

in  pseudo-membranous  enteritis,  765 
painful  disease  of,  influence  on  causation 

of  constipation,  642 
suppuration  of,  as  a  cause  of  suppurative 

pylephlebitis,  1098 
stricture  of,  symptoms,  856 
Recurrence  of  spasmodic  stricture  of  oesoph- 
agus, frequency  of,  421 
of  tonsillitis,  frequency  of,  387 
Reflex  causes  of  enteralgia,  660 

nervous  disturbance,  due  to  biliary  con- 
cretions, 1078 
symptoms  in  morbid  dentition,  374 
spasm  of  muscles  in  general  form  of  rheu- 
matoid arthritis,  80 
Regimen,  restricted,  influence  on  causation 

of  functional  dyspepsia,  444 
Regurgitation,  in  functional  dyspepsia,  449 
of  food  in  cancer  of  oesophagus,  427 
in  dilatation  of  oesophagus,  432 
in  organic  stricture  of  oesophagus,  423 
time  of,  in  spasmodic  stricture  of  oesoph- 
agus, 420 
in  ulceration  of  oesophagus,  418 
in  acute  oesophagitis,  413 
in  cancer  of  cardiac  orifice  of  stomach, 
542 
Relapses,  frequency  of,  in  typhlitis  and  peri- 
and  paratyphlitis,  820 
influence  of  salicyl  treatment  on  frequency 

of,  in  acute  rheumatism,  52 
tendency  to,  in  acute  rheumatism,  44,  45 
Remissions  in   chronic  variety  of  general 
rheumatoid  arthritis,  82 
in  tubercular  peritonitis,  1165 
Remittent  and  typhoid  fever,  distinguished 

from  acute  gastritis,  468 
Renal  affections  complicating  acute  rheum.a- 
tism,  42 
colic  complicating  gout,  124 

distinguished  from  enteralgia,  664 
disease,  influence  on  causation  of  chronic 
gastritis,  470 
influence  on  causation  of  simple  ulcer 
of  stomach,  488 
Resection,  in  gastric  cancer,  577 

of  pylorus,  in  dilatation  of  stomach,  609 
Respiration,  in  ascites,  1177 
in  acute  peritonitis,  1141 
diflicult,  in  tonsillitis,  382 
laborious,  in  parenchymatous  glossitis,  361 
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Rest  after  defecation,  in  hemorrhoids,  924 
in  hemorrhage  from  bowels,  834 
in  perforative  peritonitis,  115(i 
importance  of,  in  dysentery,  809 
in  chronic  gastritis,  476 
in  treatment  of  simple  ulcer  of  stomach, 
519 
local,  importance  in  rheumatoid  arthritis, 

100 
necessity  of,  in  acute  gastritis,  469 

in  treatment  of  heart,  complications  of 
acute  rheumatism,  64 
value  of,  in  treatment  of  acute  intestinal 
catarrh,  690 
in  chronic  intestinal  catarrh,  716 
Restlessness  in  cholera  infantum,  742 
Results  of  chronic  articular   rheumatism, 

71,72 
Retention  of  food  in  dilatation  of  oesopha- 
gus, 431 
Rhamnus,  fl.  ext.,  use  in  constipation,  656 
Rheumatic  and  arthritic  diathesis,  relation 
of,  to   causation   of  gonorrhoeal 
rheumatism,  103 
form  of  acute  pharyngitis,  symptoms,  394 
treatment,  398 
of  gonorrhoeal  rheumatism,  symptoms, 

104 
of  tonsillitis,  treatment,  388,  389 
Rheumatism — Acute,  19 
Synonyms,  19 
Definition,  19 
Etiology,  19 

Climate,  influence  of,  on  causation,  19 
Season,  influence  of,  on  causation,  19 
Occupation,  influence  of,  on  causation, 

20 
Age,  influence  of,  on  causation,  20 
Sex,  influence  of,  on  causation,  21 
Heredity,  influence  of,  on  causation,  21 
Temperament,  influence  of,  on  causa- 
tion, 21 
Cold  and  damp,  influence  of,  on  causa- 
tion, 22 
Fatigue  and  exhaustion,  influence  of, 

on  causation,  22 
Depressing  passions,   influence  of,   on 

causation,  22 
Traumatism,  influence  of,  on  causation, 

22 
Polyarticular  inflammation  of  acute  dis- 
eases, relation  of,  to,  23 
Pathology,  23 

Theories  regarding  origin,  23 
Lactic-acid  theory,  23 
Latliam's  theory  of  hyperoxidation,  24 
Nervous  theory,  24 
Miasmatic  theory,  26 
Infective-germ  theory,  26 
Symptoms,  26 
Invasion,  26 
General  description,  27 
Local,  27 

date  of  appearance  of,  27 
Joints,  condition  of,  27 

most  aftected,  27 
Pain,  character  of,  27 


Rheumatism— ^cufe;    Symptoms:    Tend- 
ency to  invade  fresh  joints,  27 
Description  of  special  symptoms,  29 
Temperature,  27,  29 
Hyperpyrexia,  29,  66 
Defervescence,  mode  of,  29 
Digestive  tract,  27 
Tongue,  27 
Appetite,  27 
Constipation,  27 
Thirst,  27 
Urine,  condition  of,  30 

amount  of  urea  and  uric  acid  in,  30 
during  convalescence,  30 
Albuminuria  in,  30 
Saliva,  condition  of,  30 
Perspiration  in,  27,  30 
Blood,  condition  of,  31 
Complications,  31 

Cardiac  afiections  in,  28,  31 
frequency  of,  32 
causes  of,  32 
occupation,  33 
age,  32 
date  of  appearance  of,  28,  33 
forms  of,  32 

relative  frequency  of  forms  of,  33 
endocarditis  and  pericarditis,  symp- 
toms, 28,  33,  34 
ulcerative  endocarditis,  33 
myocarditis,  34 
symptoms  of,  34 
subacute,  35 
murmurs  in,  28,  35 
relative     frequency     of    different 

murmurs,  35 
anaemic  murmurs,  36 
Pulmonary  affections,  36 
frequency  of,  30 

relation   of,  to   cardiac   complica- 
tions, 36 
pneumonia  and  pleuritis,  36,  37 
congestion  of  lungs,  37 
Nervous  affections,  37 
delirium,  37,  38 
coma,  38 
convulsions,  38 
chorea,  38 
meningitis,  39 

embolism  of  cerebral  arteries,  39 
spinal  inflammation,  40 
causes  of,  40 

hyperpyrexia  as  a  cause  of,  41 
intemperance,  40 

rheumatic  poison  as  a  cause  of,  41 
Renal  affections,  42 
Pharyngitis,  42 
Gastralgia,  42 

Diarrhoea  and  dysentery,  42 
Peritonitis,  42 
Cystitis  and  orchitis,  42 
Cutaneous  affections,  42 
No<lositie8,  43 
Position,  43 
Duration,  43 
Pathology  of,  44 
Course  and  duration,  44 
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Rheumatism — Acute:  Complications:  Av- 
erage duration  of  acute  symptoms, 
45 
Kelapses,  tendency  to,  44,  45 
Morbid  anatomy,  46 

Articulations,  changes  in,  46 
Synovial  membrane,  changes  in,  46 
^licroscopic  appearance  of  efiusion,  47 
Cartilages,  changes  in,  47 
Soft  parts  about  joints,  changes  in,  47 
Brain  and  membranes,  changes  in,  39 
Spinal   cord   and  membranes,  changes 

in,  40 
Blood,  changes  in,  31 
Heart  and  membranes,  changes  in,  31- 
36 
Diagnosis,  47 

From  pyaemia,  47 
acute  glanders,  48 

periostitis,  48 
articular  enlargements  of  rickets,  48 
of  hereditary  syphilis,  48 
inflammation  of  cerebral  softening 
and  hemorrhage,  49 
of  spinal  disease,  49 
Prognosis,  50 
Mortality,  50 

Cause  of  sudden  death  in,  50 
Rheumatism,  acute  articular,  in  children, 
49 
Peculiarities  of,  49 
Treatment,  51 
Use  of  salicylic  acid  and  salicylates, 
51-59 
Influence  of,   upon  joint-pains, 

51,  52 

on  pyrexia  and  hyperpyrexia, 

52,  55 

on  frequency  of  relapses,  52 
on  frequency  of  heart  compli- 
cations, 53-55 
on  duration,  55 
Unpleasant  effects  of,  56 
Effects  of,  upon  the  heart,  57 
Heart-failure  from,  57 
Delirium  from,  57 
Albuminuria     and    hsematuria 

from,  58 
Doses  of,  58 

Mode  of  administration,  59 
Use  of  salicine,  advantages  of,  58 
Dose  of,  58 
of  oil  of  wintergreen,  59 
of  alkalies,  60 

Method  of  administration,  60 
Influence  of,  on  pain  and  pyrexia, 
60 
on  duration,  60 
on  heart  complications,  60,  61 
and  salicylates,  relative  power  of, 
60,61 
combined  use  of,  61 
of  quinia,  61 
of  potassium  iodide,  62 
of  ammonium  bromide,  62 
of  cold,  66 

of  trimethylamine,  62 
Vol.  II.— 81 


Rheumatism — Acute:  Treatment:  Use  of 
benzoic  acid,  62 
of  chloral  and  morphia,  65 
of  lemon-juice,  63 
of  perchloride  of  iron,  63 
of  alcohol,  69 
of  blisters,  63,  68 
of  aconite,  64 
Of  complications,  63 
Of  peri-  and  endocarditis,  63,  64 
Of  pericardial  effiisions,  64 
Of  myocarditis,  64 
Necessity  of  rest  in  heart  complica- 
tions, 64 
Of  meningitis,  65 
Of  nervous  affections,  65 
Of  delirium,  Qo 
Of  sleeplessness,  65 
Of  hyperpyrexia,  66 
by  cold,  66 

modes  of  applying,  67 
Summary  of  treatment,  68 
Diet  in,  69 

Hygienic  management,  69 
Convalescence,  69 
Subacute  Articular,  46 

Symptoms  of,  46 
Mono-  or  Uni-artieular  Acute  and  Subacute^ 

49 
Chronic  Articular,  69 
Synonyms,  69 
Definition,  69 
Etiology,  69 

Primary  nature,  70 
Predisposing  causes,  70 
Heredity,  70 
Acute  rheumatism,  70 
Cold  and  damp,  70 
Exciting  causes,  70 
Symptoms  and  course,  71 
Mild  forms,  71 
Pain,  character  of,  71 
Local,  71 

Creaking  of  joints,  71 
Alteration  of  joints,  71 
Ansemia  and  debility,  71 
Tendency  to  exacerbation,  71 
Influence  of  weather  on,  71 
Joints  most  affected,  72 
General  condition  of,  71 
Complications,  72 
Cardiac  disease,  72 
Endarteritis,  72 
Asthma,  72 
Bronchitis,  72 
Neuralgia,  72 
Dyspepsia,  72 
Results,  71,72 

Ankylosis  from,  71 
Thickening,  71,  72 
Duration,  72 
Termination,  72 
Morbid  anatomy,  70 
Of  simple  form,  70 
Changes  in  joints,  70 

synovial  membrane,  70 
Capsule  and  ligaments,  70 
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Kheumatism— C^roreic  Arlicxdar:  Morbid 
Anatomy :  Cartilages,  70 
Muscles,  71 
Diagnosis,  73 

From  rheumatoid  arthritis,  73 
From  articular  enlargement  of  spinal 
diseases,  73 

of  syphilis  and  struma,  73 
of  tubercular  disease,  73 
From  chronic  articular  gout,  73 
Prognosis,  73 
Treatment,  73 
Hygienic,  73 

Importance  of  proper  clothing,  73 
Therapeutic,  73 
Use  of  salicylates  in,  73,  74 
of  salicylate  of  quinia,  74 
of  propylamine,  74 
of  trimethylamine,  74 
of  potassium  iodide,  74 
of  arsenic,  74 
of  cod-liver  oil,  74 
of  quinia,  74 
of  guaiac,  74 

of  bromide  of  lithium,  74 
of  pilocarpine,  74 
of  iron,  74 
Local,  74 
Diet,  74 
Muscular,  74 
Synonyms,  74 
Definition,  74 
Etiology,  74 
Age,  influence  of,  on  causation,  74 
Sex,  influence  of,  on  causation,  75 
Cold,  influence  of,  on  causation,  75 
Fatigue  and  strain,  influence  of,  on 

causation,  75 
Heredity,  75 
Symptoms,  75 

Pain,  character  of,  75 

efiect  of  pressure  upon,  75 
Cramp,  muscular,  75 
Spasm,  muscular,  in,  75 
Muscles  most  aflfected,  76 
Digestive  tract,  76 
Appetite,  76 
Constipation,  76 
General,  76 
Duration,  76 
Diagnosis,  76 
Tendency  to  error,  76 
From  organic  spinal  disease,  76 
functional  spinal  disease,  76 
lead  and  mercurial  poisoning,  76 
neuralgia,  76 
Morbid  anatomy,  74 
Varieties,  77 
Lumbago,  77 
Symptoms,  77 
Diagnosis,  77 
Pleurodynia,  77 
Symptoms,  77 
Diagnosis,  77 

from  intercostal  neuralgia,  77 
Torticollis,  78 
Symptoms,  78 


Rheumatism— J/uscw/ar ;  Varieties:   Tor- 
ticollis :  Diagnosis,  78 
Treatment,  76 
Indications,  76 
Relief  of  pain,  76 
Use  of  morphia,  76 
of  diaphoretics,  77 
of  potassium  iodide,  77 
of  alkalies,  77 
of  citrate  of  potassium,  77 
of  salicylates,  77 
of  baths,  hot,  77 
of  galvanism,  76 
Local,  76,  77 
Heat,  76 
Poultices,  76 
Hygienic,  77 

necessity  of  proper  clothing,  77 
Of  lumbago,  77 
Of  pleurodynia,  78 
Of  torticollis,  78 
Rheumatoid  Arthritis,  78 
Synonyms,  78 
History,  78 
Etiology,  88 

Of  general  progressive  form,  88 
Influence  of  age  on  causation,  88 
of  sex  on  causation,  88 
of  cold  and  damp  on  causation, 

88,90 
of  heredity  on  causation,  88 
of  rheumatism  on  causation,  88, 

89 
of  gout  on  causation,  89 
of  diseases  of  pregnancy  on  caus- 
ation, 90 
of  disorders  of  menstruation,  90 
of  scrofula  on  causation,  90 
of  phthisis  on  causation,  90 
of  poverty  on  causation,  91 
of  injury  on  causation,  91 
Of  partial  form,  91 

Advanced    age,   influence    of,    on 

causation,   91 
Sex,  influence  of,  on  causation,  91 
Local  irritation  of  joint,  influence 

of,  on  causation,  91 
Cold  and  damp,  influence  of,  on 
causation,  91 
Of  Heberden's  nodosities,  91 

Advanced    age,   influence    of,   on 

causation,  91     ' 
Female  sex,  influence  of,  on  causa- 
tion, 91 
Poverty,  influence  of,  on  causation, 

91 
Heredity,  influence  of,  on  causa- 
tion, 91 
Varieties,  79 
Symptoms,  80 

Of  general  progressive  or  polyartic- 
ular form,  80 
Acute  variety,  80 
Resemblance  to  acute  rheumatbm, 

80 
Mode  of  onset,  80 
General,  80 
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RnEUiiATiSM — Rheumatoid  Arthritis :  Symp- 
toms: Local,  80 
Wasting  of  muscles,  80 
Reflex  muscular  spasm,  80 
Duration,  80 
Of  chronic  variety,  81 
Mode  of  onset,  81 
Local,  81 

Pain,  character  of,  81 
Position  and  shape  of  joints,  81 
Creaking  of  joints,  81 
Ankylosis,  81 
Course  and  duration,  82 
Remissions,  82 

Deformities  of  upper  extremities, 
description,  82 
of  hand,  description,  82 
of  lower  extremities,  description, 

82 
of  feet,  description,  82 
General  condition,  82 
Digestive  symptoms,  82 
Loss  of  appetite,  83 
Constipation,  83 
Skin,  condition  of,  83 
Urine,  condition  of,  83 
Of  partial    or    oligo-articular   form 
(arthritis  deformans),  84 
Mode  of  onset,  85 
Local,  85 

Condition  of  joint,  85 
Deformities  of  special  joints,  de- 
scription, 85,  86 
Remissions,  85 
Duration,  85 
Of  Heberden's  nodosities,  86 
Seat  and  nature,  86 
Pain  in,  86 

Exacerbations,  acute,  in,  86 
Complications,  83-86 
Of  progressive  form,  83 
Endo-  and  pericarditis,  83 
Pulmonary  affections,  84 
Nervous  affections,  84 
Cutaneous  affections,  84 
Migraine,  84 
Eye  diseases,  84 
Eheumatic  nodules,  84 
Of  partial  form,  84,  85 
Of  Heberden's  nodosities,  86 
Morbid  anatomy,  86 

Changes  in  the  joints,  86 
in  synovial  membranes,  86 

fluid,  86 
in  cartilages,  87 
in  bones,  87 
in  ligaments,  87 
in  muscles,  88 
Formation  of  osteophytes,  87 
Frequency  of  ankylosis,  87 
Pathogenesis,  92 

Relation  of,  to  rheumatism,  92 
Nervous  origin  of,  92 
Specific  origin,  92 
Diagnosis,  92 
Of    acute    form,    from    subacute   oi" 
chronic  rheumarthritis,  92 


Rheumatism — Rheumatoid  Arthritis :  Diag- 
nosis :  Of  chronic  form,  from  chron- 
ic articular  rheumatism,  93 
Of  partial  form,  from  chronic  artic- 
ular rheumatism,  93 
from  chronic  traumatic  arthritis, 

93 
from  chronic  periarthritis  of  shoul- 
der-joint, 93 
from  articular  affection  of  locomo- 
tor ataxia,  94 
from   articular  affections  of  pro- 
gressive muscular  atrophy,  94 
From  chronic  gout,  94,  95 

arthritis  of  late  syphilis,  95 
Prognosis,  95 

Of  progressive  or  polyarticular  form, 

95,  96 
Of  partial  form,  96 
Of  Heberden's  nodosities,  96 
Treatment,  96 
Unsatisfactory,  96 
Indications,  96 
Removal  of  causation,  96 
Use  of  salicylic  acid  and  salicylates, 
97 
of  salicylate  of  quinia,  97 

of  sodium,  97 
of  potassium  iodide,  98 
of  cod-liver  oil,  98 
of  iodine,  98 
of  quinia,  98 
of  iodide  of  iron,  98 
of  iron,  98 
of  arsenic,  98 
of  baths,  hot,  99 
mineral,  99 
selection  of,  99 
indications  for,  99 
mud,  100 
local,  100 
of  anodyne  applications,  100 
of  poultices,  100 
of  tinct.  iodine,  100 
of  rest  in  acute  forms,  100 
of  blisters,  100,  101 
of  passive  movements  in  chronic 

forms,  100 
of  mercurial  ointment,  100 
of  iodine  ointment,  100 
of  vapor  baths,  100 
of  sand  baths,  101 
of  electricity,  101 

mode  of  applying,  101 
of  massage,  100,  101 
of  compression  by  rubber  bandage, 
101 
Hygienic,  101 

Use  of  flannel  clothing,  102 
Change  of  climate,  102 
Diet,  102 
Duration  of,  102 
Oonorrhceal   Rheumatism,    or    Gonorrhceai 
Arthritis,  102 
Synonyms,  102 
Etiology,  102 

Non-gonorrhoeal  origin,  102 
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RnEUMATiSM — Gonorrhceal  Rheumatism,  or 
Gonorrhoeal    Arthritis:     Etiology: 
Stage  of  gonorrhoea  at  which  most 
frequent,  102 
Predisposing  causes,  103 
Cold  and  damp,  103 
Fatigue,  103 
Rheumatic  and  arthritic  diathesis, 

103 
Heredity,  103 
Sex,  103 
Morbid  anatomy,  103 
Changes  in  joints,  103  . 
in  synovial  membrane,  103 

fluid,  103 
in  cartilages,  103 
Symptoms,  104 

Joints  most  affected,  104 
Order  of  invasion,  ]04 
Arthralgic  form,  104 

pain  in,  104 
Rheumatic  form,  104 

mode  of  invasion,  104 
local,  104 
temperature,  104 
perspiration,  104 
pain,  104 
digestion,  104 
deformity  in,  104 
Acute  gonorrhoeal  arthritis,  105 
pain  in,  105 

condition  of  joint  in,  105 
general,  105 
Chronic  hydrarthrosis,  105 
joints  most  affected,  105 
condition  of,  105 
formation  of  pus,  105 
Involvement  of  tendons  and  sheaths, 

105 
Periarticular  form,  105 

pain  in,  105 
Gonorrhoeal  bursitis,  105 
Nodes  in  periosteum,  105 
Complications,  106 
Neuralgia,  106 
Sciatica,  106 
Myalgia,  106 
Affections  of  the  eye,  106 
Iritis,  106 
Erythema,  106 
Cardiac  affections,  106 
Endocarditis,  106 
Pulmonary  affections,  106 
Termination,  106 

Followed  by  ankylosis,  106 
spondylitis,  106 
rheumatoid  arthritis,  106 
strumous  articular  disease,  106 
Course  and  duration,  106 
Prognosis,  106 
Mortality,  106 
Diagnosis,  107 
Treatment,  107 
Local,  107 
General,  107 
Use  of  iron,  107 
of  quinia,  107 


Rheumatism — Gonorrhoeal  RheKmaiism,  or 
Gonorrhoeal  Arihr His :  Treatment : 
Use  of  potassium  iodide,  107 
of  sodium  salicylate,  107 
of  baths,  107 
Diet  in,  107 
Rheumatism  complicating  dysentery,  805 
influence  on  causation  of  acute  oesophagi- 
tis, 410 
of  pruritus  ani,  909 
of  tonsillitis,  380 
acute  and  chronic,  influence  of,  on  cau- 
sation of  rheumatoid  arthritis,  88, 
89  ^ 
and  gout,  influence  on  causation  of  gas- 
tralgia,  460 
of  chronic  gastritis,  470,  471 
of  acute  pharyngitis,  390 
Rheumatoid  arthritis  following  gonorrhoeal 

rheumatism,  106 
Rhubarb,  use  of,  in  constipation,  655,  656 
in  functional  dyspepsia,  458 
in  pseudo-membranous  enteritis,  774 
in  jaundice,  982 
Rhus  toxicodendron,  eruption  of  anus  from, 
892 
influence    on    causation    of    proctitis, 
887 
Ribs,  changes  in,  in  rachitis,  152 
Rickets,  as  a  cause   of  tardy  eruption  of 
teeth,  372 
complicating  tabes  mesenterica,  1193 
influence  on  causation  of  intestinal  indi- 
gestion, 623 
Ridge's  foods  for  infants,  754 
Rigors  in  hepatic  abscess,  1008 

in  acute  secondary  pancreatitis,  1121 
Rilliet  and   Barthez  on  lesions  of  cholera 

infantum,  742 
Rochelle  salts  in  biliousness,  967 

use  of,  in  constipation,  655 
Rockbridge  alum  water,  use  of,  in  chronic 

intestinal  catarrh,  714,  717 
Rodent  ulcer  of  rectum,  889 

treatment  of,  913 
Roseola  of  hereditary  syphilis,  277 

diagnosis  of,  278 
Round-worms,  952 

Rubeolous  form  of  acute  pharyngitis,  394 
Rubber  bandage,  compression  by,  in  treat- 
ment of  rheumatoid  arthritis,  101 
Rupture  of  stomach,  618 
Russian  baths,  use  of,  in  intestinal  indiges- 
tion, 633 

s. 

Saccharine  foods,  use  of,  in  diabetes  melli- 
tus,  220 

Sacculation   of    ductus  pancreaticus,   from 
obstruction,  1130 
of  fluid,  in  chronic  peritonitis,  1162 

Salicine,  advantages  of,  in  treatment  of  acute 
rheumatism,  58 

Salicylate  of  quinia,  use  of  in  chronic  artic- 
ular rheumatism,  74 
in  rheumatoid  arthritis,  97 
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Salicylate  of  sodium,  use  of,  in  gonorrhoeal 
rheumatism,  107 
in  thrush,  335 
and  saiicvlic  acid,  use  of,  in  diabetes 
melli'tus,  229,  230 
Salicylates,  use  of,  in  muscular  rheumatism, 
77 
and  alkalies,  combined  use  of,  in  acute 
rheumatism,  61 
relative  power  of,  in  acute  rheuma- 
tism, 60,  61 
Salicylic  acid,  use  of,  in  acute  intestinal  ca- 
tarrh, 696 
in  catarrhal  stomatitis,  325 
in  rheumatism  of  dysentery,  809 
and  salicylates,  influence  of,  on  duration 
of  acute  rheumatism,  55 
on  frequency  of  relapses  in  acute 

rheumatism,  52 
on    heart   complications  of   acute 
rheumatism,  53-55 
use  of,  in  acute  rheumatism,  51-59 
in  acute  gout,  135 
in  chronic  articular  rheumatism, 

73,  74 
in  rheumatoid  arthritis,  97 
Saliva,  action  of,  in  digestion,  620 
condition  of,  in  acute  rheumatism,  30 
dribbling  of,  in  parenchymatous  glossitis, 
361 
Salivary  glands,  condition  of,  in  scurvy,  177 
Salivation,  excessive,  in  morbid  dentition, 
373 
in  pancreatic  carcinoma,  1125 

diseases,  1114 
in  aphthous  stomatitis,  329 
in  catarrhal  stomatitis,  323 
in  mercurial  stomatitis,  345 
in  stomatitis  ulcerosa,  337 
in  tonsillitis,  382 
Salted  meats,  influence  of,  on  causation  of 

scurvy,  171 
Sanguinarin,  use  of,  in  intestinal   indiges- 
tion, 636 
in  constipation,  665 
Sanguine  form  of  scrofulous  habit,  243 
Santonin,  use  of,  in  Ascaris  lumbricoides, 
954 
in  tape- worms,  942 
Sarcinae  and  bacteria  in  vomit  of  dilatation 

of  stomach,  594 
Sarcoma  of  pancreas,  1128 

of  stomach,  578 
^  of  liver,  1036 

Sarcoptes  hominis  of  anus,  892 
Scalds,  influence  on   causation   of  organic 

stricture  of  cesophagus,  422 
Scarification  in  acute  pharyngitis,  397 
Scarlatina,  influence  on  causation  of  acute 

gastritis,  466 
Scarlatinous  form  of  pharyngitis,  394 
Scarlet  fever,  influence  on  causation  of  in- 
fantile peritonitis,  1172 
Sciatica  complicating  gonorrhoeal  rheuma- 
tism, 106 
Scirrhous  carcinoma  of  pancreas,  secondary 
nature  of  1 1 24 


Scirrhous  form  of  gastric  cancer,  564 
of  intestinal  cancer,  868 
method  of  growth,  872 
state  of  pylorus  in  chronic  gastritis,  471 
of  rectum  and  anus,  903 
Sclerosis,  cranial,  in  rachitis,  148 

of  central  vein,  in   hepatic  hypersemia, 

985 
of  liver.     See  Liver,  Diseases  of. 
Scolex  of  tape-worm,  932 
Scrofula,  231 
Synonyms,  231 
Definition,  231,  232 
Etiology,  232 

Predisposing  causes,  232 

Formad  on  the  scrofulous  peculiarity, 

232 
Heredity,   influence    on  causation    of, 

232 
Bad   hygienic  surroundings,  influence 

on  causation  of,  232 
Food,  improper,  influence  on  causation 

of,  232 
Air,  impure,  influence  on  causation  of, 

232 
Locality  and  climate,  233 
Season,  233 
Age,  233 
Sex,  234 

Social  position,  234 
Consanguineous  marriages,  234 
Complexion  and  temperament,  235 
Race  and  nationality,  235 
Acquired  scrofula,  236 
Exciting  causes,  236 
Injury,  23^ 

The  eruptive  fevers,  237 
Vaccination,  237 
Pregnancy  and  lactation,  237 
Eczemas,  237 
Catarrhs,  237 

Ophthalmia  and  otitis,  237 
Pathology  and  morbid  anatomy,  238 
Anatomical  peculiarity  of  tissue,  238 
Excessive  cell-growth  in,  238 
Low  vitality  of  cells  in,  239 
Cornil  and  Ranvier  on  causes  of  scrof- 
ulous inflammation,  239 
Fatty  degeneration  of  cells  in  scrofulous 

infiltration,  239 
Caseation  of  cells,  239 
Glands,  changes  in,  239,  240 

caseation  of,  239,  240 
Relation  of,  to  tuberculosis,  240,  241, 

242 
Causes  of  tendency  to  appear  in  early 
life,  242 
Symptoms,  243 

Phvsiognomy  of,  243,  244 
Scrofulous  habits,  243,  244 

forms  of,  243 
Phlegmatic  form,  description  of,  243 
Erethistic  form,  description  of,  243 
Torpid  form,  description  of,  243 
Sanguine  form,  description  of,  243 
Features  peculiar  to,  245 
Deficient  circulation,  245 
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ScKOFULA — Symptoms :  Tendency  to  chil- 
blains, 245 
to  catarrhs  and  eczema,  245 
Low  temperature,  245 
Scanty  menstruation,  245 
Mental  condition,  245 
Downy  hair,  growth  on  forehead  and 

shoulders,  246 
Cutting  and  ulceration  of  lobe  of  ear 

from  ear-rings,  246 
Thick  upper  lip,  246 
Teeth,  condition  of,  246 
Clubbing  of  fingers,  246 
General  manifestations,  246 
Influence  upon  other  diseases,  246 
Modification  of  measles  by,  247 
of  boils  by,  247 
ordinary  injuries  by,  247 
conjunctivitis  by,  248 
No  such  disease  per  se,  248 
Diagnosis,  248 

From  syphilis,  248 
lupus,  248 
Prognosis,  248 
Treatment,  249 
Preventive,  249 

Intermarriage,  danger  from,  249 
Diet,  249 

Importance  of  breast-milk,  249 
Starchy  food,  danger  from,  249 
"Weaning,  proper  time  for,  250 
Air,  pure,  importance  of,  250 
Bathing,  value,  250 
Therapeutic,  251 

Necessity  of  exercise,  252 
Use  of  iodine,  251 
of  iodide  of  iron,  251 
of  mercury,  251 
of  cod-liver  oil,  252 
of  alkalies,  252 

of  hypophosphites  and  lactophos- 
phates,  252 
Of  enlarged  glands,  252 
Scrofula,  influence   on   causation   of  acute 
pharyngitis,  390 
of  rheumatoid  arthritis,  90 
of  tonsillitis,  380 
acquired,  236 

and  tuberculosis,  relation  to  tabes  mesen- 
terica,  1183,  1185 
Scrofulous  affections  of  rectum  and  anus, 

901 
BcuRVY,  167 
Svnonyms,  167 
Definition, -167 
History,  167,  168,  169 
Etiology,  169 
Sex,  influence  on  causation,  169 
Age,  influence  on  causation,  169 
Contagiousness  of,  169 
Depressing  emotions,  influence  on  caus- 
ation, 169 
Nostalgia,  influence  on  causation,  169, 

170 
Atmospheric  changes,  influence  on  caus- 
ation, 170 
Air,  impure,  influence  on  causation,  170 


Scurvy — Etiology :  Personal  habits,  influ- 
ence on  causation,  170 
Tobacco,  influence  on  causation,  170 
Drink  and  food,  influence  on  causation, 

170,  171^ 
Salted  food,  influence  on  causation,  171 
Morbid  anatomy,  171 

Post-mortem  appearance  of  body,  171, 

Skin,  lesions  of,  172 
Muscles,  lesions  of,  172 
Bones,  lesions  of,  172 
Joints,  lesions  of,  172 
Brain,  lesions  of,  172 
Heart  and  pericardium,  lesions  of,  172 
Blood-vessels,  lesions  of,  172 
Lungs,  lesions  of,  172 
I^leurae,  lesions  of,  173 
Digestive  tract,  lesions  of,  173 
Pancreas,  lesions  of,  173 
Kidneys,  lesions  of,  173 
Liver,  lesions  of,  173 
Bladder,  lesions  of,  173 
Spleen,  lesions  of,  173 
Pathology,  173 

Essential  characters,  173 
Perverted  nutrition,  173 
Blood,  condition  of,  173 

amount  of  fibrin  in,  174 
of  albumen,  174 
of  red  corpuscles,  174 
of  salines  in,  174,  175 
of  water,  175 

alkalinity  of,  175 

analyses  of,  175 
Symptoms,  176 

Mode  of  development,  176 

Cachexia  of,  176 

Initial,  176 

Mental  condition,  176 

Physiognomy,  176 

Pains,  muscular,  177 

Appetite,  177 

Breath,  177 

Tongue,  condition  of,  177 

Gums,  condition  of,  177 

Salivary  glands,  condition  of,  177 

Skin,  condition  of,  176,  178 

extravasations  of  blood  in,  178 

oedema  of,  178 

ulceration  of,  178 
Bones,  condition  of,  179 
Articulations,  condition  of,  179 
Heart,  condition  of,  179 
Hemorrliages,  frequency  of,  179 
Ej)istaxis,  179,  180 
Ha>matemesis,  180 
Hemorrhage  from  bowels,  180 
Ha'maturia,  180 
Serous  inflammations,  180 
Pericarditis,  180 
Pleuritis,  180 
Nervous  centres,  hemorrhagic  extra  ?•- 

sations  into,  180 
Convulsions,  180 
Headache,  180 
Paralysis,  180 
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Scurvy — Symptoms:  Embolism  of  lungs 
and  spleen,  181 
Urine,  condition  of,  181 
Spleen,  enlargement  of,  181 
Visual  disorders,  181 
Blindness,  181 

Conjunctiva,  hemorrhage  under,  181 
Hearing,  disorders  of,  181 
Temperature,  182 
Diagnosis,  182 

From  skin  disorders,  182 
rheumatism,  182 
Prognosis,  182 
Treatment,  183 
Preventive,  183 
Hygienic,  183 
Diet,  183 
Necessity  of  fruit,  183 

of  milk,  183 
Lime-juice,  183,  184 
preparation  of,  184 
Ventilation,  184 
Air,  pure,  184 
Therapeutic,  184 
Use  of  vegetable  bitters,  184 
of  mineral  acids,  184 
of  haemostatics,  185 
Of  stomatitis,  185 

local,  185 
Of  hemorrhages,  185 
Scurvy  as  a  cause  of  hemorrhagic  effusion 

of  peritoneum,  1180 
Scybalae,  formation  of,  in  constipation,  645 
Sea-bathing,  value  of,  in  rachitis,  1G3 
Season,  hot,  influence  on  causation  of  dysen- 
tery, 787 
of  biliary  calculi,  10G5 
of  entero-colitis,  727,  728 
of  rheumatism,  acute,  19 
of  scrofula,  233 
of  stomatitis  ulcerosa,  336 
of  thrush,  332 
Seat  of  abscesses  in  suppurative  hepatitis, 
1006,  1011 
of  deposit  in  lardaceous  degeneration  of 

intestines,  875 
of  cancer  of  intestine,  869 
of  intussusception,  846 
of  local  forms  of  peritonitis,  1159 
of  stricture  of  bowel,  855 
Seat- worms,  950 
symptoms  of,  951 
treatment  of,  951 
Seborrhcea  complicating  gout,  121 
Second  dentition,  375 

Secondary   causes  of  disease  of  pancreas, 
1114 
cliaracter  of  tabes  mesenterica,  1183,  1186 
disease  of  liver  in  carcinoma  of  pancreas, 
1126 
of  rectum  and  anus,  900 
form  of  intestinal  cancer,  869 

of  carcinoma  of  liver,  1034,  1035 
growths,  in  gastric  cancer,  556 
pancreatitis,  acute,  1120 
period  of  hereditary  syphilis,  274 
ulcers  of  tongue,  370 


Secretions  in  tonsillitis,  character  of,  385 
fetid,  in  gangrenous  form  of  acute  phar- 
yngitis, 396 
Sedentary  life,  influence  on  causation   of 
constipation,  640 
of  acute  intestinal  catarrh,  671 
of  dilatation  of  stomach,  592 
and  occupation,  influence  on  causation 
of  intestinal  indigestion,  624 
occupation  as  a  cause  of  chronic  pharyn- 
gitis, 402 
Seminal  emissions  in  constipation,  646 
Senna,  use  of,  in  constipation,  656 
Sensations,  perversions  of,  in  pseudo-mem- 
branous enteritis,  767 
Sensibility,   modifications  of,   in  intestinal 

indigestion,  628 
Septic  material  from  fermentation  of  food, 
influence  on  causation  of  cholera 
morbus,  721 
Septicaemic  fever,  in  abscess  of  liver,  treat- 
ment of,  1020 
Sequelae  of  cancrum  oris,  341 

of  chronic  intestinal  catarrh,  710 
of  acute  oesophagitis,  414 
of  chronic  oesophagitis,  417 
of  syphilitic  pharyngitis,  407 
of  simple  ulcer  of  stomach,  500,  503 
of  tonsillitis,  383 
Serous  efi'usion  in  acu.te  peritonitis,  1134 

inflammations  in  scurvy,  180 
Severe  forms  of  chronic  intestinal  catarrh, 

707 
Sewer-gas,  influence  on  causation  of  cholera 

morbus,  721 
Sex,  influence  on  causation  of  ascites,  1175 
of  biliary  calculi,  1064 
of  cholera  morbus,  720 
of  constipation,  639,  640,  850 
of  diabetes  mellitus,  203 
of  enteralgia,  659 

of  pseudo-membranous  enteritis,  764 
of  fistula  in  ano,  897 
of  gastralgia,  460 
of  gout,  109 
of  hemorrhoids,  883 
of  acute  intestinal  catarrh,  669 
of  chronic  intestinal  catarrh,  699 
of  cancer  of  intestine,  869 
of  intestinal  indigestion,  623 
of  intussusception,  847 
of  abscess  of  liver,  1003 
of  acute  yellow  atrophy  of  liver^  1024 
of  amyloid  liver,  1041 
of  carcinoma  of  liver,  1034 
of  cirrhosis  of  liver,  990 
of  fatty  liver,  1047 
of  organic    stricture  of   oesophagus, 

423 
of  spasmodic  stricture  of  oesophagus, 

419 
of  diseases  of  pancreas,  1114 
of  peri-rectal  and  -anal  abscesses,  896 
of  phosphorus-poisoning,  1030 
of  cancer  of  rectum  and  anus,  903 
of  non-malignant  rectal  stricture,  886 
of  acutp.  rheumatism,  21 
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Sex,  influence  on  causation  of  gonorrhceal 
rheumatism,  103 
of  rheumatoid  arthritis,  88,  91 
of  tabes  niesenterica,  1184 
of  typhlitis,  815 
of  scrofula,  234 
of  scurvy,  169 
of  cancer  of  stomachy  533 
of  cirrhosis  of  stomach,  612 
of  simple  ulcer  of  stomach,  483 
Sexual  apparatus  of  the  various  species  of 
tape- worm,  932,  934,  935,  939 
appetite,  loss  of,  in  diabetes  mellitus,  204 
excess,  influence  of,  on  causation  of  dia- 
betes mellitus,  203 
of  gout,  112 

of  intestinal  indigestion,  624 
functions,  perversion   of  intestinal   indi- 
gestion, 629 
organs  of  Twnia  echinococcus,  943 
Shingles,  occurrence  of,  in  gall-stones,  1069 
Shock  and  fright,  influence  of,  on  causation 

of  paralysis  of  oesophagus,  429 
Sialorrhoea  in  carcinoma  of  pancreas,  1125 

in  diseases  of  pancreas,  1114 
Sigmoid  flexure,  dilatation  of,  in  constipa- 
tion, 643 
stricture  of,  836 
Silver,  chloride  of,  use  of,  in  amyloid  liver, 
1046  _ 
nitrate,  use  of,  in  dysentery^  809,  812 
in  enteralgia,  665 

in  pseudo-membranous  enteritis,  775 
in  entero-colitis,  761 
in  clironic  gastritis,  478 
in  chronic  intestinal  catarrh,  717, 718 
in  spasmodic  stricture  of  oesophagus, 

422 
in  ulcer  of  oesophagus,  418 
in  chronic  oesophagitis,  418 
in  prolapsus  ani,  920 
in  acute  and  chronic  pharyngitis,  399, 

405 
in  simple  ulcer  of  stomach,  523,  524 
in  aphthous  stomatitis,  330 
in  mercurial  stomatitis,  348 
in  ulcerative  stomatitis,  338 
salts,  use  of,  in  catarrh  of  bile-ducts,  1057 
in  functional  dyspepsia,  457 
in  gastralgia,  463 

in  acute  intestinal  catarrh,  696,  698 
in  acute  yellow  atrophy  of  liver,  1030 
Sinapisms,  use  of,  in  cholera  infantum,  762 
in  cholera  morbus,  724 
in  enteralgia,  665 
in  acute  inlestinal  catarrh,  688,  690 
Singultus,  in  hepatic  abscess,  1015 
Siphon  process  for  washing  out  of  stomach 

in  gastric  dilatation,  604 
Situation  of  biliary  calculi,  1066 
Sitz-baths,  use  of,  in  chronic  intestinal  ca- 
tarrh, 716 
Size  of  purulent  collections  in  abscess  of 

liver,  1006 
Skim-milk,  use  of,  in  biliousness,  967 
in  diabetes  mellitus,  218 
in  hyperemia  of  liver,  988 


Skin  aflTections  complicating  gout,  118,  121 
appearance  of,  in  cancrum  oris,  342 
bronzing  of,  in  diseases  of  pancreas,  1117 
burns  of,  influence  of,  on  causation  of  ulcer 
of  intestine,  824 
of  simple  ulcer  of  stomach,  488 
condition  of,  in  ascites,  1177 

in  chronic  variety  of  general  rheuma- 
toid arthritis,  83 
in  scurvy,  176,  178 
diseases,  chronic,  cure  of,  as  a  cause  of 

tabes  mesenterica,  1 187 
disorders,  in  constipation,  648 
in  functional  dyspe{)sia,  451 
in  intestinal  indigestion,  629 
in  jaundice,  980 
in  cirrhosis  of  liver,  995,  998 
in  acute  yellow  atrophy  of  liver,  1028 
in  rachitis,  156 
dryness  of,  in  diabetes  mellitus,  204 
in  chronic  intestinal  catarrh,  709 
eruptions  in  entero-colitis,  "734 
lesions  of,  in  scurvy,  172 
state  of,  in  cholera  morbus,  722 
in  dysentery,  796,  804 
in  pseudo-membranous  enteritis,  766 
in  entero-colitis,  734,  736 
in  hepatic  abscess,  1009 
in  lithffimia,  970 
in  carcinoma  of  liver,  1038 
in  acute  pharyngitis,  394 
Sleeplessness,  in  functional  dyspepsia,  451 
in  chronic  intestinal  catarrh,  708 
in  intestinal  indigestioi;i,  628 
Sloughing  of  intestine  in  invagination,  845 
Soap,  use  of,  in  diabetes  mellitus,  228 
Social  position,  influence  of,  on  causation  of 
scrofula,  234 
state,  influence  of,  on  causation  of  biliary 
calculi,  1064 
Sodium  arircniate,  use  of,  in  catarrh  of  bile- 
ducts,  1057 
in  fatty  liver,  1050 
in  lithfemia,  972 
benzoate,  use  of,  in  entero-colitis  and  chol- 
era infantum,  757,  761 
in  intestinal  indigestion,  636 
in  acute  rheumatism,  62 
bicarbonate,  use  of,  in  diabetes,  230 

in  pseudo-membranous  enteritis,  774 
in  acute  gastritis,  469 
in  acute  and  chronic  intestinal  ca- 
tarrh, 693,  714 
in  chronic  gastritis,  478 
in  intestinal  ulcer,  829 
in  scrofula,  252 
in  dilatation  of  stomach,  609 
in  cancer  of  stomach,  576 
in  thrush,  335 
in  tonsillitis,  388 
borate,  use  of,  in  glossitis  parasitica,  359 
chloride  of  gold  and,  in  amyloid  liver, 
1046 
in  cirrhosis  of  liver,  1001 
salts,  use  of,  in  gout,  132 
sulphite  and   hyposulphite   in  aphtlious 
stomatitis,  330 
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Solar  plexus,  lesions  of,  in  acute  peritonitis, 
1136 
symptoms  of  pressure  upon,  in  diseases 
of  pancreas,  1117 
Solitary  glands,  lesions  of,  in  cholera  mor- 
bus, 721 
in  entero-colitis,  738 
in  acute  intestinal  catarrh,  675 
in  chronic  intestinal  catarrh,  702 
Solvent  treatment  of  biliary  calculi,  1080 
Sore  throat,  390 

Sour-smelling  perspiration  in  acute  rheu- 
matism, 30,  31 
Spasm,  muscular,  in  muscular  rheumatism, 
75 
in  acute  variety  of  general  rheumatoid 
arthritis,  80 
of  rectum  and  anus,  909 
reflex  muscular,  in  acute  gout,  119 
seat  of,  in  spasmodic  stricture  of  oesopha- 
gus, 419,  420 
Spasmodic  stricture  of  oesophagus,  41 9 
Spasms,  tetanic,  in  dilatation  of  stomach, 

595 
Specific  nature  of  dysentery,  792 
origin  of  purpura,  191 

of  rheumatoid  arthritis,  92 
Sphincter  ani,  loss  of  power  in,  in  ulceration 
of  rectum  and  anus,  893 
paralysis  of,  in  diseases  of  spinal  cord, 

907 
spasm,  in  fissure  of  anus,  888 
Sphincterismus,  treatment  of,  916 
Spinal   applications,  use   of,  in  enteralgia, 
664,  mb 
cord,  eflTects  of  abnormal  condition  of,  on 
rectum  and  anus,  906 
and   membranes,    lesions  of,  in   acute 
rheumatism,  40 
inflammation    complicating  acute   rheu- 
matism, 40 
irritation,  influence  of,  on  causation  of 
pruritus  ani,  909 
Spirit-drinking,  influence  of,  on  causation 

of  functional  dyspepsia,  446 
Splashing  sound  on  palpation  in  dilatation 

of  stomach,  597 
Spleen,  amyloid    degeneration  in  rachitis, 
153 
lesions  of,   in   acute    intestinal  catarrh, 
677_ 
in  chronic  intestinal  catarrh,  705 
in  scurvy,  173 
in  tabes  mesenterica,  1188 
in  acute  yellow  atrophy  of  liver,  1026 
enlargement  of,  in  amyloid  liver,  1044 
in  cirrhosis  of  liver,  994 
in  hydatids  of  liver,  1104 
in  phosphorus-poisoning,  1031 
in  .thrombosis  and  embolism  of  portal 

vein,  1098 
in  rachitis,  140 
in  hereditary  syphilis,  305 
Spondylitis  following  gonorrhoeal  rheuma- 
tism, 106 
Spontaneous  (lisintegration  of  biliary  calculi, 
1066 


Spontaneous  origin  of  acute  peritonitis,  1136, 

1137 
Sprays,  medicated,  use  of,  in  acute  pharyn- 
gitis, 398 
in  chronic  pharyngitis,  405,  406 
Squamous-celled  form  of  cancer  of  oesopha- 
gus, 426 
Starchy  food,  influence  on  causation  of  in- 
testinal indigestion,  625 
Steam  inhalations,  use  of,  in  acute  pharyn- 
gitis, 397,  398         ^ 
Stenosis,  influence  on  causation  of  dilatation 
of  stomach,  587 
of  cardia  as  a  cause  of  atrophy  of  stomach, 

616 
of  ductus  communis  choledochus,  1082 
of  portal  vein,  1095 
of  oesophagus,  as  a  cause  of  atrophy  of 

stomach,  616 
of  orifices  of  stomach  in  gastric  cancer, 

566 
of  pylorus    in    carcinoma    of    stomach, 
treatment,  578 
in  simple  ulcer  of  stomach,  503 
hypertrophic,  615 
Stereo raceous  vomit,  in  acute  internal  stran- 
gulation of  intestines,  843 
in  intussusception,  848,  849 
vomiting,  in  enteralgia,  662 

significance  of,  in  intestinal  obstruction, 
862 
in  stricture  of  bowel,  856 
Stimulants,  use  of,  in  cancrum  oris,  344 
in  cholera  morbus,  725 
in  dysentery,  812 
in  entero-colitis  and  cholera  infantum, 

761 
in  acute  gastritis,  469 
in  chronic  intestinal  catarrh,  716 
in  intestinal  obstruction,  865 
in  abscess  of  liver,  1021 
in  aphthous  stomatitis,  331 
in  gangrenous  stomatitis,  344 
Stomach,  Atrophy  of,  616 
Etiology,  616 

General  inanition  and  marasmus,  616 
Result  of  stenosis  of  oesophagus  or 

cardia,  616 
Anaemia,  616 
Secondary  nature,  616 
Acute  infectious  diseases,  616 
Mineral  poisoning,  616 
Chronic  gastric  disease,  61 6 
Morbid  anatomy,  616 

Gastric  tubules,  degeneration  of,  616 
atrophy  of,  616     - 
Symptoms,  616 
Digestive  disturbances,  616 
Anorexia,  616 
Vomiting,  616 
Anfemia,  616 
Anomalies  of  Form  and  Position,  617 
Hour-glass  contraction,  617 
Diverticula,  from   ingestion  of  foreign 

substances,  617 
Loop-shaped  form,  617 
In  hernial  sacs,  617 
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Stomach,  ATRormr  op — Anomalies  of  Form 
and   Fosition:    In   diapliragmatic 
hernias,  617 
umbilical  hernias,  617 
Displacements,  617 
by  tumors,  617 
by  tight-lacing,  617 
Twisting  of,  617 
Stomach,  Cancer  of,  530 
Definition,  530 
Svnonyms,  530 
History,  530 
Etiology,  531 
Frequency,  532 
Sex,  533 
Age,  534  ^ 

Geographical  distribution,  535 
Race,  535 
Heredity,  535 

Simple  ulcer  of  stomach,  536 
Chronic  gastritis,  536 
Depressing  emotions,  536 
Individual  predisposition,  537 
Local  predisposition,  537 
Symptoms,  537 

Course  of  typical  cases,  538 
Loss  of  appetite,  538 
Pain,  539 
Seat,  539 

Effect  of  food  on,  539 
Character  of,  539 
Absence  of,  539 
Functional  disturbance  of  stomach,  540 
Eructations,  540 
Breath,  fetid,  540 
Hiccough,  540 
Tongue,  appearance,  540 
Vomiting,  541  » 

Character,  541 

Effect  of  situation  of  cancer  on,  541 
Time  of,  541 
In  pyloric  form,  541 
cardiac  form,  541 
Frequency,  542 
Cause  of,  542 
Vomit,  characters  of,  542 
'  Gastric  fluids,  detection   of  cancerous 
fragments  in,  542 
absence  of  free  hydrochloric  acid 
in,  543 
tests  for  hydrochloric  acid  in,  543, 
544 
Vomit,  bloody,  545 

detection  of  blood  in,  545 
coffee-grounds,  546 
Hemorrhages,  frequency,  545 
Dysphagia,  546 
Tumor,  presence  of,  546 
frequency  of,  546 

method  of  examining  for,  546-549 
seat  of,  548,  561 
size  of,  548 
consistence  of,  548 

inflation   of  stomach  with   carbonic 
acid  gas  in  diagnosis  of,  549 
Constipation,  550 
Diarrlioea,  550 


Stomach,  Cancer  of— Symptoms:  Black 
stools,  550 
Urine,  state  of,  550 
Albuminuria,  551 
Emaciation,  551 
Debility,  551 

Depression  of  spirits,  552,  554 
Anaemia,  552 
Cachexia,  552 
Physiognomy,  552 
CEdema,  553 
Ascites,  553 
Pulse,  553 

Epigastric  pulsation,  553 
Hajmic  murmurs,  553 
Venous  tlirombosis,  553 
Temperature,  554 
Dyspnoea,  554 
Headache  and  vertigo,  554 
Intelligence,  554 
Coma,  554 

dyspncsic,  555 

cause  of,  555 
Secondary  growths,  556 
of  liver,  556 

diagnosis  of,  556,  557 

growth  of  peritoneum,  557 
Enlargement  of  supra-clavicular  glands, 

557 
Perforation,  558 

frequency  of,  558 

formation  of  fistulse,  558 

gastro-colic  fistula,  558 
Fecal  vomiting  in  gastro-colic  fislulae, 

558 
Death,  cause  of,  559 
Duration,  559 

In  early  life,  559 
Complications,  560 
Jaundice,  560 
Pylethrombosis,  560 
Peritonitis,  560 
Catarrhal  enteritis,  560 
Chronic  diffuse  nephritis,  560 
Pleuritis,  560 
Pericarditis,  560 
Hydrothorax,  560 
Pyo-pneumothorax,  560 
G^dema  of  lung,  560 
Pneumonia,  500 
Embolism,  560 
Aphthje,  560 

Fatty  degeneration  of  heart,  560 
Phlegmasia  alba  dolens,  560 
Insanity,  560 

Purpura  hemorrhagica,  560 
Chronic  catarrhal  gastritis,  560 
Morbid  anatomy,  560 
Varieties,  561 

relative  frequency  of,  561 
Metliod  of  growth,  562 
Of  annular  form,  562 
Of  difiiise  form,  562 
Relation  to  coats  of  stomach,  562 
Ulceration,  562 

ciiuses  of,  562 

cicatrization  of,  563 


INDEX  TO    VOLUME  II. 


1291 


Stomach,  Cancer  of — Morbid  anatomy: 
Suppuration,  563 
Medullary  form,  563 
peculiarities  of,  563 
histology  of,  563 
tendency  to  metastasis,  563 
origin  in  gastric  tubules,  563 
Cylindrical-celled  epithelioma,  564 
histology  of,  564 
origin  from  gastric  tubules,  564 
Scirrhous  form,  564 

histology  of,  564 
Colloid  form,  564 

histology  of,  564 
Flat-celled  epithelioma,  565 
Secondary  form,  565 
peculiarities  of,  565 
seat  of,  565 
Changes,  secondary,  in  stomach,  566 
Hypertrophy  of  gastric  wall,  566 
Obstruction  of  orifices  of  stomach,  566 
Atrophy  of  stomach,  566 
Dilatation  of  stomach,  bQQ 
Hour-glass  contraction  of  stomach,  566 
Adhesions  to  adjacent  organs,  566 
Metastasis,  567 

relative  frequency  of,  567 
causes  of,  568 
Wasting  of  various  organs,  568 
Pathenogenesis,  568 

Theories  regarding  origin,  569 
Diagnosis,  569 

Presence  of  a  tumor,  value  in,  569 
Detection   of  fragments  of  cancer  in 

vomit,  569 
Absence  of  free  hydrochloric  acid  in 

gastric  fluid,  569 
Value  of  cofFee-ground  vomit,  569 
From  gastric  ulcer,  569-571 

chronic  gastric  catarrh,  569-571 
gastralgia,  571 
nervous  dyspepsia,  571 
fibroid  induration  of  stomach,  571 
chronic  interstitial  gastritis,  571 
non-malignant  stenosis,  571 
non-malignant  tumors,  572 
tumors  of  adjacent  organs,  572 

of  liver,  572 
cancer  of  pancreas,  572 
tumors  of  omentum  and  intestines, 

573 
aneurism  of  aorta,  573 
spasm  of  rectus  muscle,  573 
pernicious  anremia,  etc.,  574 
cirrhosis  of  liver,  574 
of  position  of  growth,  574 
of  form  of  growth,  574 
Mortality,  574 
Prognosis,  575 
Treatment,  576 
Diet,  576 
Pain,  576 
Vomiting,  576 

Acid  eructations  and  heartburn,  576 
Constipation,  577 
Diarrhoea,  577 
Uaematemesis,  577 


Stomach,  Cancer  of — Treatment :  Steno- 
sis of  pylorus,  578 
Use  of  condurango,  576 
of  opium,  576 
of  ice,  576 

of  hydrocyanic  acid,  576 
of  bismuth,  576 
of  oxalate  of  cerium,  576 
of  rectal  alimentation,  576 
of  antacids,  576 
of  charcoal,  576 
of  washing  out  of  stomach,  577 
Surgical  measures,  577 
Resection,  577 

Gastrostomy  for  stenosis,  578 
Non-cancerom  Tumors  of,  578 
Polypi  of,  578 
Adenomata,  578 
Myomata,  578 
Myosarcomata,  578 
Sarcoma,  578 
Miliary  aneurisms,  579 
Cysts  of  mucous  membrane,  579 
Fibromata  and  lipomata,  579 
Stomach,  Cirrhosis  of,  611 
Definition,  611 
Synonyms,  611 
History,  611 
Etiology,  612 

Sex,  influence  on  causation,  612 
Age,  influence  on  causation,  612 
Alcohol,  abuse  of,  612 
Syphilis,  612 
Injury,  612 

Chronic  catarrhal  gastritis,  612 
Symptoms,  612 

Of  chronic  dyspepsia,  613 

Appetite,  impaired,  613 

Gastralgia,  613 

Inability  to  ingest  large  quantities  of 

food,  613 
Loss  of  flesh  and  strength,  613 
Vomiting,  613 
Vomit,  characters  of,  613 
Diagnosis,  613 
Significance  of  long  duration  of  dya- 

l)epsia,  613 
Value  of  physical  examination,  613 
Presence  of  a  tumor,  613 
Stomach-tube,  use  of,  613 
From  cancer,  613 
Morbid  anatomy,  613 

Contraction  of  stomach,  613 
Cavity  of  stomach,  size  of,  613 
Thickening  of  gastric  walls,  614 
Mucous  membrane,  lesions,  614 
Muscular  coat,  hypertropliy  of,  614 
Fibrous  tissue,  increase  of,  614 
Microscopical  appearances  of  mucous 

membrane,  614 
Gastric  tubules,  atrophy  of,  614 
Formation  of  adhesions,  614 
Peritoneum,  lesions  of,  614 
Prognosis,  614 

grave  nature  of,  614 
Treatment,  615 
Stomach,  condition  of,  in  rachitis,  153 
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Stomach,  Dilatation  of,  586 
Definition,  586 
Synonyms,  586 
History,  586 
Etiology,  587 

Stenosis  of  pyloric  orifice,  587 

Carcinoma,  587 

Cicatricial  growths  from  simple  ulcer, 
587 
from  corrosive  poisons,  587 

Hypertrophy  of  pyloric  orifice,  587 

Obstruction  of  pylorus  by  polypi,  587 

Karrowing  of  pylorus  by  tumons  of  ad- 
jacent organs,  587 

Congenital  stenosis,  588 

Spasm  of  pylorus,  588 

Obstruction   from   distortion    and  dis- 
placement, 588 

"Without  obstruction  (atonic  form),  589 

Abnormal  gastric  contents,  589 

Excessive  eating  and  drinking,  589 
use  of  beer,  589 

Abuse  of  condiments,  589 
of  tobacco,  589 

Fermentation  of  contents  of  stomach, 
589 

Impairment  of  gastric  muscular  force, 
590 

Organic  changes  in  muscular  coat,  590 

Destruction  by  ulcers  and  cancei-s,  590 

Chronic  catarrhal  gastritis,  590 
peritonitis,  590 

Degenerations  (fatty,  colloid,  and  amy- 
loid), 590 

(Edema  of  coats  of  stomach,  590 

Cirrhosis  of  stomach,  590 

Mechanical  restraint  of  gastric  move- 
ments, 590 

Adhesions,  590 

Weight  of  herniae,  590 

Impaired  general  nutrition,  590 

Paresis  from  neuropathic  cjiuses,  590 

Frequency  of,   in  its  causal  relation, 
592 

Age,  592 

Infrequency  of  atonic  form  among  the 
poor,  592 

Sedentary  life,  592 
Symptoms,  592 

Disturbance  of  gastric  functions,  592 

Impaired  appetite,  593 

Increased  appetite  (polyphagia),  593 

Thirst,  593 

Pain,  593 

Fulness  and  weight,  593 

Eructations  and  heartburn,  593 

Gases,  nature  of,  593 
inflammability  of,  593 

Vomiting,  593 
time  of,  593 

Vomited  matters,  abundance  of,  593 
amount  of,  593 
fermentatif)n  of,  594 
odor  of,  594 
presence    of   micro-organisms  in, 

594 
sarcina,  bacteria,  etc.  in,  594 


Stomach,    Dilatation    of  —  Sy m  ptoras : 
Vomited    matters,    absence    of 
free  hydrochloric  acid  in,  594 
presence  of  blood  in,  594 
Constipation,  594 
Diarrhoea,  594 
Urine,  state  of,  594 
Dyspnoea  and  cardiac  palpitation,  595 
General  condition,  595 
Tetanic  spasms,  595 
seat  of,  595 
muscles   of  calves  and   abdomen, 

595 
of  flexors  of  hand  and  forearm,  595 
Coma,  596 
Temperature,  596 
Physical  signs,  596 
Prominence  of  epigastric  region,  696 
Peristaltic  moveiuents,  596 
Splashing  sound  on  palpation,  597 

method  of  producing,  597 
Percussion,  598 
Auscultation,  598 

Displacement  of  adjacent  organs,  599 
Morbid  anatomy,  599 
Degrees  of,  599 
Capacity,  599 
Fundus,  size  of,  599 
Oesophagus,  dilatation  of,  599 
Hypertro])hy  of  gastric  walls,  599 
Atrophy  of  giustric  walls,  599 
Fatty  and  colloid  degeneration  of  mus- 
cular coats,  600 
Mucous  membrane,  state  of,  600 
Atrophy  of  abdominal  viscera,  600 
Diagnosis,  600 

Distension  of  stomach   with   carbonic 

acid  gas  in,  596,  601 
Ingestion  of  water  to  aid,  598,  602 
Stomach-tube,  use  of,  597,  602 
Determination  of  lower  gastric  border, 

598,  602 
From  chronic  catarrhal  gastritis,  603 
atonic  dyspepsia,  603 
Prognosis  and  course,  603 

Death,  mode  of,  603 
Treatment,  603 
Prophylactic,  603 
Diet,  603,  608 
Washing  of  stomach,  603 
object  of,  604 
modes  of,  604   • 
apparatus  used  in,  604-607 
siphon  process,  604-606 
stomach-pump,  604 
frequency  of,  607 
objections  to,  607 
contraindications,  608 
Of  heartburn,  609 
Of  anaemia,  609 
Of  constipation,  609 
Use  of  electricity,  608 
of  nux  vomica,  609 
of  strychnia,  609 
of  abdominal  bandage,  609 
of  hydrochloric  acid,  609 
of  pepsin,  609 
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Stomach,   Dilatation   of  —  Treatment : 
Use  of  sodium  bicarbonate,  009 
of  Carlsbad  water,  609 
of  iron  and  arsenic,  G09 
of  resection  of  pylorus,  609 
of  gastrotomy,  6U9 
Ac^ite  Dilatation  of,  610 
Definition,  610 
Etiology,  610 
Symptoms,  610 
Pain,  610 
Tympanites,  610 
Vomiting,  cessation  of,  610 
Prognosis,  610 
Treatment,  610 

Use  of  stomach-tube,  610 
Stomach,  functional  and  inflammatory  dis- 
eases of,  436 
Stomach,  Hemorrhage  from,  580 
Definition,  580 
Synonyms,  580 
Etiology,  580 

Ulcer  of  stomach,  580 
Cancer,  580 
Traumatism,  580 
Corrosive  poisons,  580 
Diseases  of  gastric  vessels,  580 
Aneurism  of  gastric  arteries,  580 
Varices  of  veins,  580 
Degenerations  of  vessels,  581 
Congestion,  active,  581 

passive,  581 
Portal  vein,  581 
Pulmonary  blood-vessels,  581 
Heart  disease,  581 
Violent  vomiting,  581 
Acute  infectious  diseases,  581 
Hemorrhagic  diathesis,  582 
Malaria,  582 
Anaemia,  582 
Cholaemia,  582 
Bright's  disease,  582 
Neuropathic  conditions,  582 
Melffina  neonatorum,  582 
Bursting  aneurisms,  582 
Idiopathic  causes,  582 
Hemorrhage  from  nose,  mouth,  lungs, 
etc.,  583 
Symptoms.    See  Gaatric  Ulcer. 
Morbid  anatomy,  583 
Source  of,  583 
From  diapedesis,  583 
From  rupture  of  blood-vessels  (rhexis), 
583 
Diagnosis,  584 

Significance  of  black  stools,  584 
Examination  of  vomit,  584 
From  hysterical  vomiting,  584 
Examination  of  nose  and  throat,  584 
From  oesophageal  hemorrhage,  584 
Use  of  cesophagoscope  in,  584 
From  haemoptysis,  584,  585 
Of  causes,  585 
Prognosis,  585 

Treatment.     See  Gastric  Ulcer. 
Stomach,  lesions  of,  in  cholera  infantum, 
743,  744 


Stomach,  lesions  of,  in  en tero- colitis,  739 
minor  organic  changes  in,  611 
organic  diseases  of,  480 
Stomach,  Rupture  o/",  618 
Etiology,  618 
Injury,  618 

From  over-distension  by  solids  or  gas, 
618 
Symptoms,  618 
Prognosis,  618 
Treatment,  618 
Stomach,  Simple  Ulcer  of,  480 
Definition,  480 
Synonvms,  480 
History,  480 
Etiology,  481 

Frequency,  481,  482 
Sex,  influence  on  causation,  483 
Age,  influence  on  causation,  483 
when  most  frequent,  484,  485 
Climate,  influence  on  causation,  485 
Geographical  distribution,  485 
Poverty,  486 
Occupation,  486 
Needle-women,   cooks,    and  maid-sei- 

vants,  486 
Shoemakers  and  tailors,  486 
Injury,  486 
Corrosive  poisons,  486 
Pulmonary  phthisis,   influence  of,  ou 

causation,  487 
Menstrual  disorders,  487 
Chlorosis  and  anaemia,  487 
Diseases  of  heart  and  blood-vessels,  487 
of  kidneys,  487 
of  stomach,  488 
Diabetes  mellitus,  488 
Intermittent  fever,  488 
Abuse  of  alcohol,  488 
Burns  of  skin,  488 
Symptoms,  488 
Pain,  488 

Character,  489 
Localized  nature  of,  489 
Seat,  489 

Effect  of  food  upon,  489 
pressure,  490 
rest,  490 

mental  emotion,  490 
Distribution  of,  490 
Intermittence  of,  491 
Causes  of,  491 
Vomiting,  491 
Time  of,  491 
Character  of,  491,  492 
Causes  of,  492 
Hemorrhage,  492 
Quantity,  492 
Voided  by  bowels,  492 

appearance  of  stools  in,  493 
Haematemesis,  493 

Appearance  of  blood  in,  493 
Causes,  493 
Hemorrhage,  effect  upon  other  symp- 
toms, 494 
Rel  ief  of  pain  after,  494 
Sources  of,  494 
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C3T0MACH,  Simple  Ulcer  of — Symptoms : 
Of  indigestion,  494 
Appetite,  loss  of,  494 
Thirst,  494 
Constipation,  494,  495 
Flatulence,  494 
Nausea  and  vomiting,  494 
Headache,  dizziness,  etc.,  494 
Tongue,  condition,  495 
Amenorrhoea,  495 
Temperature,  495 
General  health,  496 
Physiognomy,  496 
Cachectic  dropsy,  496 
Physical  signs,  496 
Perforation,  496 

Frequency,  497 
in  sexes,  497 

May  occur  without  symptoms,  497 

Cause,  498 

Pain  in,  498 

Collapse  in,  498 

Physiognomy  in,  498 

Temperature,  498 

Pulse,  498 

Vomiting,  498 

Constipation,  498 

Thirst,  498 

Respiration,  498 

Suppression  of  urine,  498 

Abdomen,  state  of,  498 

Tympanites,  498 

Retraction  of  testicle,  498 

Position  of  patient,  498 

Death  in,  cause  of,  499 

Peritonitis  in,  499 

Peritoneal  abscesses,  499 

Pyo-pneumothorax  subphrenicus  of 
Barlow  and  Wilks,  499 

Into  pleural  cavities,  500 
transverse  colon,  500 
pericardium,  500 
Sequelse,  500,  503 

Gastro-cutaneous  fistulse,  500 
Stenosis  of  pylorus,  and  dilatation,  503 
Complications,  502 
Pylephlebitis,  502 
Chronic  peritonitis,  502 
Catarrhal  gastritis,  502 
Interstitial  gastritis,  502 
Extension  to  pleura,  503 
Fatty  degeneration  of  heart,  503 
Embolic  pneumonia,  503 
Pulmonary  tuberculosis,  503 
Bright's  disease,  503 
Heart  disease,  503 
Hepatic  degenerations,  503 
Course,  500 
Forms  of,  501 

Latent,  501 

Acute  perforating,  501 

Hemorrhagic,  501 

Gastralgic-dyspeptic,  501 

Chronic  hemorrhagic,  501 

Cachectic,  501 

Recurrent,  501 

Stenotic,  501 


Stomach,  Simple  Ulcer  of — Duration, 
501 
Terminations,  501 

Tendency  to  recovery,  501 
Causes  of  death,  502 
Mortality,  502 
Morbid  anatomy,  503 
Ulcers,  number,  503 
Position,  503 
Size,  504 
Shape,  504 

tendency  to  become  conical,  504 
Tendency  to  transverse  extension,  504 
Appearance  of  edges,  505 

floor,  505 
Microscopic  appearance  of  surround- 
ing tissue,  505 
Cicatrization,  506 
method,  506 

deformities  of  stomach  from,  506 
Peritoneum,  lesions  of,  506 
Perforations,  seat,  509 

Lesions  resulting  from,  507 

Ulcerations  of  surrounding  viscera, 

507 
Circumscribed  peritoneal  abscess, 

507 
Gastro-cutaneous  fistulae,  508 
-colic  fistulfe,  508 
-duodenal  tistulte,  508 
Pneumo-pericardium,  508 
Gastro-pleural  fistulae,  508 
Emphysema  of  areolar  tissue,  509 
time  of  appearance,  509 
nature  of  the  gas,  509 
Gas  in  arteries,  510 
Hemorrhage,  source  of,  510 
Changes  in  blood-vessels,  510 
Embolism,  510 

Thrombosis  of  vessels  about  ulcer,  510 
Fatty  and  waxy  degeneration  and  cal- 
cification of  gastric  vessels,  511 
Varicosities  of  veins,  511 
Aneurism  of  Tessels  about  ulcer,  511 
Pathenogenesis,  512 

Theories  regarding  development,  512 
Digestive  action  of  gastric  juice  on  de- 
velopment, 512 
Inflammatory  theory  of  origin,  512 
Neurotic  theory  of  origin,  512 
Theory,  circumscribed  hemorrhagic  in- 
filtration, 512 
Disease  of  gastric  blood-vessels,  513 
Bottcher's  view  of  mycotic  origin,  513 
Artificial  production  of,  514 

Daettwyler  and  Cohnheim's  exper- 
iments, 514 
Diagnosis,  514 
From  nervous  gastric  disorders,  515 
nervous  vomiting,  516 

gastralgia,  516 
gastric  crises,  517 

cancer.     See  Slomach,  Cavcer  of, 
chronic  catarrhal  gastritis,  517 
hepatic  colic,  517 
Prognosis,  518 
Treatment,  519 
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Stomach,  Simple  Ulcer  of— Trejitment : 
Kemoval  of  sources  of  irritation,  519 
Importance  of  rest,  519 
Diet,  519-522 

Use  of  nutrient  enemata,  519 
Milk,  519 

peptonized,  520 
Leube's  beef,  solution  of,  520 
Beef-juice,  freshly-expressed,  521 
Avoidance  of  coarse  food  and   fruits, 

521 
Of  pain,  524 
Of  vomiting,  524 
Of  hemorrhage,  525 
Of  dyspepsia,  527 
Of  perforation,  527 
Importance  of  maintaining  nutrition, 

527   ^ 
Of  anaemia,  528 
Of  sequela?,  528 
Of  convalescence,  529 
Carlsbad  waters,  use  of,  522 

method  of  preparing,  522 
Use  of  stomach-tube,  523,  525 
method  of,  523 
of  bismuth,  523,  524 
of  argentum  nitratis,  523,  524 
of  opium,  524 
of  codeia,  524 

of  astringents  to  relieve  pain,  524 
of  tr.    ferri-chlor.   to   relieve   i)ain, 

524 
of  counter-irritation,  524 
of  subcutaneous  injection   of   milk, 

oil,  and  beef-tea,  525 
of  ice,  525 
of  antiemetics,  525 
of  ingluvin,  525 
of  ergotin  in  hemorrhage,  525 
of  dil.  sulphuric  acid  in  hemorrhage, 

526 
of  acetate  of   lead  in  hemorrhage, 

526 
of  ligature  of  upper  extremities  in 

hemorrhage,  526 
of  rubber  balloon  tampon  in  hemor- 
rhage, 526 
of  alkalies  in  dyspepsia,  527 
of  poultices  in  perforation,  527 
of  laparotomy  in  perforation,  527 
of  inunctions  of  oil,  527 
of  iron  in  anaemia,  528 
hypodermic,  528 
Stomach,  tubercular  ulcers  of,  529 
typhoid  ulcers  of,  529 
syphilitic  ulcers  of,  529 
necrotic  ulcers  of,  529 
catarrhal  ulcers  of,  529 
follicular  ulcers  of,  529 
Stomach  and  intestines,  lesions  of,  in  acute 
yellow  atrophy  of  liver,  1026 
perforation  of,  by  gall-stones,  1068, 1074 
Stomach-pump,  use  of,  in  chronic  gastritis, 

478 
Stomach-tube,  use  of,  in  cancer  of  oesopha- 
gus, 428 
in  dilatation  of  oesophagus,  434 


Stomach-tube,  use  of,  in  organic  stricture  of 
oesophagus,  426 
in  paralysis  of  oesophagus,  430 
in  simple  ulcer  of  stomach,  523,  525 
in  washing  of  stomach  in  gastric  dilata- 
tion, 604 
value  of,  in  diagnosis  of  organic  stricture 
of  oesophagus,  424 
in  diagnosis  of  cirrhosis   of  stomach, 

613 
in  diagnosis  of  dilatation  of  stomach, 
597,  602 
Stomatitis,  321 
Definition,  321 
Varieties,  321 
Stomatitis  CcUarrhalis,  321 
Synonyms,  321 
Definition,  321 
Etiology,  321 

Irritation  of  alimentary  canal,  321 

Local  causes,  321 

Foreign  substances,  321,  322 

Medicines,  certain,  322 

Morbid  dentition,  322 

Protracted  crying,  322 

Distant  causes,  322 

Intestinal  derangements,  322 

Improper  food,  322 

Cold,  322 

Acute  exanthemata,  322 

Age,  322 
Symptoms,  322 

Initial,  322 

Heat  of  mouth,  322 

Unwillingness  to  nurse,  322 

Painful  deglutition,  323 

Increased  secretion,  323 

Impaired  taste,  323 

Fetor  of  breath,  323 

Loss  of  appetite,  323 

Diarrhoea,  323 

Swelling  of  lymphatic  glands,  323 

Pyrexia,  323 

Chronic  form,  323 

Vomiting,  323 

Duration,  323 
Pathology  and  morbid  anatomy,  323 

Hyperaemia  of  tissues,  324 

Mucous  membrane,  state  of,  324 

Tongue,  engorgement  of,  324 

Ulcerations,  324 

Congestion  of  palate,  324 

Lips,  state  of,  324 
Diagnosis,  325 

From  gastric  catarrh,  325 
Prognosis,  325 
Treatment,  325 

Correction  of  intestinal  disturbances, 
325 

Local,  325 

Ice,  use  of,  325 

Salicylic  acid,  325 
Aphthous  Stomatitis,  325 
Definition,  325 
Synonvms,  326 
Etiologv,  326 

Age,  326 
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SxoaJATiTis  —  Aphthous  Stomatitis:  Etiol- 
ogy: Scrofula,  influence  on  caus- 
ation, 326 

Heredity,  influence  on  causation,  326 

Improper  food,  influence  on   causji- 
tion,  326 

Excessive  heat,  influence  on  causa- 
tion, 326 

Overwork,   influence    on    causation, 
326 

Excessive  menstruation,  influence  on 
causation,  326 

Pregnancy,   influence   on   causation, 
326 

Debility,  influence  on  causation,  326 

Chronic  dise.ises,  influence  on  causa- 
tion, 326 

Acute    exanthemata,    influence    on 
causation,  326 

Exciting  causes,  326 

Mordid  dentition,  326 

Dampness  of  atmosphere,  326 

Personal  habits,  326 

Drugs,  326 
Pathology  and  morbid  anatomy,  326 

Vesicles,  nature  of,  327 

rarity  of  their  detection,  327 

Lesions,  characteristics  of,  327 

Ulceration,  anatomy  of,  328 
cause,  328 
method  of  repair,  328 

Lesions,  seat  of,  328 
in  confluent,  328 
in  discrete,  328 
Symptoms  and  course,  328 

Discrete  form,  328 

Confluent  form,  328,  329 

Constitutional,  329 

Diarrhoea,  329 

Vomiting,  329 

In  parturient  women,  329 

Local,  329 

Heat  of  mouth,  329 

Increased  secretion,  329 

Difficult  mastication,  329 
Duration,  329 

Discrete  form,  329 

Confluent  form,  329 
Complications  and  sequelae,  329 
Diagnosis,  329 

Of   confluent  form  from  ulcerative 
stomatitis,  330 

Of  confluent  form  from  thrush,  330 
Prognosis,  330 

Of  confluent  form,  330 

In  parturient  women,  330 
Treatment,  330 

Diet,  330 

Local,  330 

Use  of  sodium  hyposulphite,  330 
of  ice,  330 
of  astringents,  330 
of  iodoform,  330 

Of  confhient  form,  331 

Necessity  of  constitutional,  331 

Use  of  iron  and  <)uinia,  331 
of  tttimulant«,  331 


Stomatitis  —  Aphthous  Stomatitis:   Treat- 
ment:  Use  of  chlorate  of  potaa 
slum,  331 
Stomatitis  Parasitica  [l^hrush),  331 
Definition,  331 
Synonyms,  331 
History,  331 
Etiology,  331 

Innutrition,  influence  on  causation, 

332 
.Want    of   cleanliness,   influence  on 

causation,  332 
Age,  influence  on  causation,  332 
Season,  influence  on  causation,  332 
Exhausting    diseases,    influence    on 

causation,  332 
Intestinal    disorders,    influence    on 

causation,  332 
Contagiousness,  332 
Pathology  and  morbid  anatomy,  332 
Deposit,  description  of,  332 
microscopic  appearance,  333 
seat  of,  333 
Parasite  of,  333 
Oidium  albicans,  nature,  333 
Mucous  membrane,  condition,  333 
Deposit   in   oesophagus   and  larynx, 
334 
in  intestinal  canal,  334 
Symptoms,  334 
Initial,  334 
Cry  in,  334 
Growth,  seat  of,  334 
Constitutional,  334 
Duration,  334 
Cause  of  death,  334 
Diagnosis,  334 

Value  of  microscopic  examination. 
335 
Treatment,  335 
Preventive,  335 
Diet,  335 
Local,  335 
Constitutional,  335 
Use  of  astringents,  335 

of  sodium  bicarbonate,  335 
of  sodium  salicylate,  335 
Stomutitis  Ulcerosa,  336 
Svnonvms,  336 
Definition,  336 
Etiology,  336 

Atmosphere,  impure,  336 
Uncleanliness,  336 
Food,  improper,  336 
Measles,  influence  on  causation,  336 
Age,  influence,  on  causation,  336 
Season,  influence  on  causation,  336 
Sex,  influence  on  causation,  336 
Contagiousness,  336 
Pathology,  336 

Fibro-purulent  infiltration  of  lymph- 
spaces,  336 
Ulcers,  description  of,  336,  337 
seat  of,  336 
course  of,  337 
Symptoms,  337 
Initial,  337 
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Stomatitis  —  Stomatitis    Ulcerosa:    Symp- 
toms:   Mouth,  heat  of,  337 

Appetite,  loss  of,  337 

Difficult  deglutition,  337 

Lymphatic  gland,  swelling,  337 

Salivation,  excessive,  337 
Duration,  337 
Diagnosis,  337 

From  mercurial  stomatitis,  338 
cancrum  oris,  338 
Prognosis,  338 
Treatment,  338 

Preventive,  338 

Hygienic,  338 

Air,  fresh,  necessity  of,  338 

Constitutional,  338 

Local,  338 

Use  of  antiseptics,  338 
of  astringents,  338 
of  potassium  chlorate,  338 

Extraction  of  carious  teeth,  338 
Stomatitis  Gangrenosa  {Cancrum  Oris),  338 
Definition,  338 
Synonyms,  338 
History,  338,  339 
Etiology,  339 

Hygiene,  improper,  339 

Endemic  character,  339 

Age,  339 

Sex,  340 

Acute  exanthemata,  340 
Symptoms,  340 

Initial,  340 

Tumefaction  of  cheek,  340 

Ulceration  of  cheek,  340 

Odor  of  breath,  340 

State  of  gums,  340 

Difficult  deglutition,  340 

Eschar,  characters  of,  340 

Constitutional,  341 

Intelligence,  341 

Pulse,  311 

Appetite,  341 

Gastro-intestinal  canal,  341 
Death,  cause  of,  341 
Complications  and  sequelae,  341 

Pneumonia,  341 

Lungs,  gangrene,  341 

Vulva,  gangrene,  341 

Larynx  and  pharynx,  gangrene,  341 

Hemorrhage,  341 
Pathology  and  morbid  anatomy,  341 

Nature,  341 

Character  and  seat  of  ulceration,  341 

Ulceration,  color,  342 
rapidity,  341 
of  gums,  342 

Gangrene,  date  of  appearance,  342 

Skin,  appearance  of,  342 

Perforation  of  cheek,  341,  342 

Glands,  swelling  of,  342 
Diagnosis,  342 

From  malignant  pustule,  342 
Prognosis,  342 
Treatment,  343 

Local,  343 

Cauterization,  343 

Vol.  II.— 82 


Stomatitis — Stomatitis    Gangrenosa    {Can 
crum  Oris) :  Treatment :  Cauter- 
ization by  nitric  acid,  343 
by  muriatic  acid,  343 
by  acid  nitrate  of  mercury,  343 
by  actual  cautery,  343 
Use  of  disinfectants,  343 
Constitutional,  343 
Use  of  stimulants,  344 
Stomatitis,  Toxic,  344 
Definition,  344 
Stomatitis  Mercurialis,  344 
Definition,  344 
Synonyms,  344 
Etiology,  344 
Special  vulnerability  to  toxic  influ- 
ence of  mercury,  344 
Difference  in  susceptibility,  344     . 
Depraved  constitution,  344 
Idiosyncrasy,  344 
Occupation,  344 
Symptoms,  345 
Subjective,  345 
Gums,  state  of,  345 
Mouth,  tenderness  of,  345 
Teeth,  state  of,  345 
Difficult  deglutition,  345 
Saliva,  increase  of,  345 
amount  secreted,  345 
Lymphatic  glands,  enlargement,  346 
Tongue,  inflammation  of,  346 
Larynx,  oedema  of,  346 
Gangrene  of  mucous  membranes,  346 
Necrosis  of  inferior  maxilla,  346 
Constitutional,  345,  346 
Fever,  346 
Cachexia,  346 
Duration,  346 
Complications,  346 
Erysipelas,  346 
Pyaemia,  346 
Metastatic  abscesses,  346 
Pathology  and  morbid  anatomy,  346 
Nature  of,  346 
Microscopic  appearance  of  detritus, 

346 
Ulceration  of  gums,  347 
Characters  of  ulcers,  347 
Mucous  membrane,  lesions  of,  347 
Tongue,  inflammation  of,  347 
Tongue  and  mucous  membrane,  iil- 

cers  of,  347 
Teeth,  loosening  of,  347 
^    Larynx  and  pharynx,  lesions  of,  347 
Diagnosis,  347 
Prognosis,  347 
Death,  cause  of,  347 
Treatment,  347 
Preventive,  347 
Use  of  potassium  chlorate,  348 
of  opium,  348 
of  astringents,  348 
of  detergents,  348 
of  enemata,  nourishing,  34S 
of  tonics,  348 
Local,  348 
Constitutional,  348 
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Stomatitis — Stomatitis  Mercuricdis :  Treat- 
ment :  Of  glossitis,  348 
Of  oedema  of  larynx,  348 
Stomatitis,  catarrhal,  in  morbid  dentition, 

373 
St<^matorrhagia,  370 
Definition,  370 
Svnonvra,  370 
Etiology,  370 

Disease  or  injury,  370 
Haemophilia,  370 
Vicarious  of  menstruation,  370 
Symptoms,  371 

Gums  most  frequent  source,  371 
Results,  371 
Diagnosis,  371 
Prognosis,  371 
treatment,  371 
Use  of  ergot,  371 
of  turpentine,  371 
of  astringent  washes,  371 
Stony  concretions  as  a  cause  of  intestinal 

obstruction,  838 
Stools,    appearance    in    hemorrhage    from 
bowels,  833 
and  characters  of,  in  chronic  intestinal 
catarrh,  707 
black,  in  hemorrhage  from  bowels,  833 
in  intestinal  ulcer,  827 
in  cancer  of  stomach,  545 
in  simple  ulcer  of  stomach,  492,  493 
bloody,  in  carcinoma  of  pancreas,  1126 
in  intestinal  ulcer,  827 
and  mucous,  in  intestinal  cancer,  871 
characters  of,    in   catarrh   of  bile-ducts, 
1054,  1055 
in  cholera  morbus,  722 
in  acute  colitis,  684 
in  constipation,  646 
in  dysentery,  796,  803 
in  pseudo-membranous  enteritis,  766 
in  acute  intestinal  catarrh,  678,  6S0-682 
in  chronic  intestinal  catarrh,  706-708 
in  intestinal  indigestion,  627 
in  intussusception,  848 
in  intestinal  ulcer,  827 
in  cirrhosis  of  liver,  994 
in  fatty  liver,  1048 
in  proctitis,  887 

in  ulceration  of  rectum  and  anus,  893 
in  tabes  mesent€rica,  1 1 90 
condition  of,  in  hvpertpmia  of  liver,  986, 

987 
fetty,  in  diseases  of  pancreas,  1115,  1122, 

1125,  1131 
frequency  and  characters,  in  cholera  in- 
fantum, 741 
in  entero-colitis,  733,  734,  736 
in  non-malignant  rectal  stricture,  886 
mucous,  in  proctitis,  684 
number  of,   in  acute   intestinal   catarrh, 

679 
of  hepatic  colic,  1073 

mode  of   searching  for  calculi    in, 
1073 
phosphorescent,  in  phosphorus-poisoning, 
1031 


Stools,  significance  of  cancerous  fragments 
in,  in  malignant  diseases  of  intes- 
tine, 873 
undigested  striped  muscular  fibres  in,  in 
pancreatic  diseases,  1116 
Stramonium   ointment,   use  of,   in   hemor- 
rhoids, 923 
in  acute  oesophagitis,  418 
Strangulation,  acute  internal,  as  a  cause  of 
intestinal  obstruction,  840 
of  bowels,  acute  internal,  840 
removal  of  hemorrhoids  by,  924 
Strangury  in  dysentery,  803 
Stricture,  cicatricial,  in  syphilitic  pharyn- 
gitis, 407 
congenital,  a  cause  of  intestinal  obstruc- 
tion, 835 
following  chronic  oesophagitis,  417 
of  bowel,  854 

following    chronic    intestinal    catarrh, 
710 
of  oesophagus,  419 

spasmodic,  419 
seat  of,  in  organic  stricture  of  oesophagus, 

424 
of  rectum,  symptoms,  856 
malignant,  of  rectum  and  anus,  902 
non-malignant,  of  rectum,  885 
treatment,  917 
Strongylus  longevaginatus,  956 
Structural  diseases  of  liver,  983 
Struma,     See  Scrofula. 
as  a  cause  of  ulceration  of  rectum  and 
anus,  894 
Strumous  articular  disease,  as  a  sequel  of 
gonorrhoeal  rheumatism,  106 
diathesis,  influence  on  causation  of  intes- 
tinal indigestion,  624 
form  of  intestinal  indigestion,  treatment, 
636 
Strychnia,  effect  on  rectum,  911 
use  of,  in  constipation,  654-657 
in  diabetes  mellitus,  227 
in  functional  dyspepsia,  455 
in  gastralgia,  463 

in  chronic  intestinal  catarrh,  714,  715 
in  intestinal  indigestion,  636 
in  dilatation  of  oesophagus,  435 
in  oesophageal  })aralysis,  430 
in  prolapsus  ani,  921 
in  rachitis,  164 
in  dilatation  of  stomach,  609 
Stupes,  digitalis,  use  of,  in  cirrhosis  of  liver, 
1001 
turpentine,  use  of,  in  perihepatitis,  990 
Stupor  in  abscess  of  liver,  1010 

in  cholera  infantum,  742 
Subacute  articular  rheumatism,  46 

symptoms,  46 
Substernal  pain  in  acute  oesophagitis,  413 
Sucking,  influence  on  causation  of  macro- 

glossia,  350 
Suffocation,   from   hvpertrophy  of  tongue, 
350 
sensation  of,  in  organic  stricture  of  oesoph- 
agus, 423 
Sugar,  absorption  of,  in  digestion,  623 
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Sugar  in  urine  of  diabetes  mellitus,  amount 
of,  207 
substitutes  for,  in  food  of  diabetics,  224 
tests  for,  in  diabetic  urine,  211-217 
Suicide,  relation  of  displacements  of  colon 

to,  647 
Sulphate  of  copper,  use  of,  in   acute  and 
chronic  intestinal   catarrh,  696, 
717 
in  superficial  glossitis,  357 
in  syphilitic  pharyngitis,  408 
of  manganese,  use  of,  in  fatty  liver,  1050 
of  sodium,  use  of,  in  biliary  concretions, 
1079 
use  of,  in  intestinal  indigestion,  636 
of  zinc,  enemata  of,  in  chronic  intestinal 
catarrh,  714,  717 
and  alum,  use  of,  in  pruritus  ani,  917 
Sulpho-carbolate  of  calcium,  use  of,  in  acute 

intestinal  catarrh,  696 
Sulphur,  use  of,  in  constipation,  656 

in  pseudo-membranous  enteritis,  775 
Sulphuric  acid,  use  of,  in  purpura,  1 93 
in  simple  ulcer  of  stomach,  526 
Summer   heats,  influence  on  causation  of 
cholera  infantum,  727 
of  entero-colitis,  727 
of  acute  intestinal  catarrh,  669 
Superficial  glossitis,  355 
Supporting  treatment  in  hereditary  syphilis, 

necessity  of,  315 
Suppositories,  iodoform,  use  of,  in  fissure  of 
anus,  912 
medicated,  use  of,  in  seat-worms,  951 
nutrient,  929 
Suppuration,  duodenal,  in  chronic  intestinal 
catarrh,  703 
of  bone,  influence  on  causation  of  amy- 
loid liver,  1041 
seat  of,  in  parenchymatous  glossitis,  363 
symptoms  of,  in  tonsillitis,  383 
Suppurative  hepatitis,  1002 

pylephlebitis,  1097 
Supra-clavicular    glands,    enlargement,   in 

gastric  cancer,  557 
Surgical  measures  in  gastric  cancer,  577 

treatment  of  intestinal  obstruction,  865 
Sutures  of  head,  condition  of,  in  rachitis, 

147 
Sweating,  in  acute  rheumatism,  30,  31 
in  hepatic  abscess,  1009,  1010 
in  trichinosis,  960 
of  head,  in  rachitis,  146 
Swedish  movements,  value,  m.  intestinal  in- 
digestion, 632 
Sympathetic  nerve,  to  production  of  glyco- 
suria, 196 
nervous  symptoms,  in   chronic  gastritis, 
474 
Symptomatology,  general,  of  pancreatic  dis- 
ease, 1114 
Symptoms  due  to  migration  of  gall-stones, 
1070 
to  presence  of  gall-stones  of  original 
site,  1069 
of  Anchylostomum  duodenale,  955 
of  Ascaris  lumbricoides,  953 


Symptoms  of  ascites,  1175 
of  catarrh  of  bile-ducts,  1053 
of  occlusion  of  biliary  passages,  1086 
of  biliousness,  966 
of  compression  and  contraction  of  bowel, 

857 
of  hemorrhage  from  bowels,  830 
of  stricture  of  bowel,  856 
of  cancrum  oris,  340 
of  cholera  infantum,  741 
of  cholera  morbus,  722 
of  acute  colitis,  684 
of  constipation,  645,  853 
of  diabetes  mellitus,  204 
of  acute  duodenitis,  682 
of  dysentery,  802 
of  functional  dyspepsia,  448 
of  enteralgia,  660 
of  entero-colitis,  733 
of  pseudo-membranous  enteritis,  765 
of  Filaria  mediensis,  963 

sanguinis,  963 
of  fistula  in  ano,  898 
of  fluke- worms,  947 
of  gastralgia,  460 
of  acute  gastritis,  467 
of  chronic  gastritis,  472 
of  superficial  glossitis,  357 
of  chronic  superficial  glossitis,  357 
of  parenchymatous  glossitis,  360 
of  chronic  parenchymatous  glossitis,  368 
of  glossitis  parasitica,  359 
of  glossanthrax,  368 
of  gout,  118,  120 
of  hemorrhoids,  883 

internal,  884 
of  hepatic  colic,  1070 
of  hepatic  glycosuria,  973 
of  acute  ileitis  and  jejunitis,  683 
of  acute  intestinal  catarrh,  677 
of  chronic  intestinal  catarrh,  706 
of  intestinal  indigestion,  626 

time  of  appearance  after  eating,  629 

obstruction  from  foreign  bodies,  839 
of  acute  internal  strangulation  of  intes- 
tines, 840 
of  intestinal  ulcer,  825 
of  cancer  of  intestines,  869 
of  lardaceous  degeneration  of  intestine, 

874 
of  intussusception,  848 
of  jaundice,  977 
of  lithfemia,  969 
of  abscess  of  liver,  1008 
of  acute  yellow  atrophy  of  liver,  1026 
of  amyloid  liver,  1043 
of  carcinoma  of  liver,  1036 
of  cirrhosis  of  liver,  993 
of  fatty  liver,  1048 
of  hydatids  of  liver,  1102 
of  hypersemia  of  liver,  986 
of  liver-flukes,  1110 
of  liver  in  phosphorus-poisoning,  1031 
of  morbid  dentition,  371 
of  cancer  of  oesophagus,  427 
of  dilatation  of  oesophagus,  431 
of  paralysis  of  oesophagus,  429 


1300 


INDEX  TO    VOLUME  II. 


Symptoms  of  organic  stricture  of  oesophagus, 

423 
of  spasmodic  stricture  of  oesophagus,  419 
of  ulceration  of  oesophagus,  418 
of  acute  oesophagitis,  41 3 
of  chronic  oesophagitis,  417 
of  carcinoma  of  pancreas,  1124 
of  hemorrhage  into  pancreas,  1129 
of  acute  pancreatitis,  1118 
of  acute  secondary  pancreatitis,  1120 
of  chronic  interstitial  pancreatitis,  1122 
of  obstruction  of  pancreatic  ducts,  1131 
of  paratyphlitis,  819 
of  perihepatitis,  989 
of  hemorrhagic  effusion  of  peritoneum, 

1181 
of  acute  diffuse  peritonitis,  1141 
of  chronic  peritonitis,  1162 
of  infantile  peritonitis,  1173 
of  perforative  form  of  peritonitis,  1155, 

1156 
of  tubercular  peritonitis,  1165 
of  peri-rectal  and  anal  abscesses,  896 
of  acute  pharyngitis,  394-396 
of  chronic  pharyngitis,  404 
of  syphilitic  pharyngitis,  407 
of  tuberculous  pharyngitis,  401 
of  proctitis,  684,  887 
of  thrombosis  and    embolism   of  portal 

vein,  1096 
of  purpura,  187 
of  purpura  haemorrhagica,  188 
of  purpura  rheumatica,  189 
of  purpura  simplex,  187 
of  suppurative  pylephlebitis,  1099 
of  hypertrophic  stenosis  of  pylorus,  615 
of  rachitis,  146 

of  dilatation  of  rectal  pouches,  885 
of  neuralgia  of  rectum,  910 
of  non-malignant    stricture    of    rectum, 

886  _ 
of  obstruction  of  rectum,  891 
of  polypi  of  rectum,  882 
of  prolapse  of  rectum,  881 
of  rodent  ulcer  of  rectum,  889 
of  follicular  ulceration   of    rectum   and 

anus,  895 
of  ulceration  of  rectum  and  anus,  893 
of  fissure  of  rectum  and  anus,  888 
of  acute  rheumatism,  26 
of  chronic  articular  rheumatism,  71 
of  gonorrhoea!  rheumatism,  104 
of  muscular  rheumatism,  75 
of  rheumatoid  arthritis,  80 
of  general  progressive  form  of  rheuma- 
toid arthritis,  80 
of  partial  form  of  rheumatoid  arthritis, 

84 
of  seat-worms,  951 
of  scrofula,  243 
of  scurvy,  176 
of  atrophy  of  stomach,  616 
of  cancer  of  stomach,  530 
of  cirrhosis  of  stomach,  612 
of  dilatation  of  stomach,  592 
of  acute  dilatation  of  stomach,  610 
of  hemorrhage  from  stomach,  493 


Symptoms  of  simple  ulcer  of  stomach,  488 

of  perforation  in  simple  ulcer  of  stomach, 
496 

of  rupture  of  stomach,  618 

of  aphthous  stomatitis,  328 

of  catarrhal  stomatitis,  322 

of  mercurial  stomatitis,  345 

of  stomatitis  ulcerosa,  337 

of  stomatorrhagia,  371 

of  hereditary  syphilis,  273 

of  tabes  mesenterica,  1189 

of  tape-worm,  939 

of  thrush,  334 

of  hypertrophy  of  tongue,  350 

of  syphilitic  ulceration  of  tongue,  370 

of  tubercular  ulceration  of  tongue,  369 

of  tonsillitis,  381 

of  trichinosis,  959 

of  Triocephalus  dispar,  954 

of  typhlitis  and  perityphlitis,  818 
Syncope  in  hemorrhage  from  bowels,  833 
Synonyms   of  Anchyiostomum   duodenal e, 
955 

of  Ascaris  lumbricoides,  952 

of  Bothriocephalus  latus,  938 

of  cancrum  oris,  338 

of  cholera  morbus,  719 

of  constipation,  638 

of  Distomum  hepaticum,  946 

of  functional  dyspepsia,  436 

of  enteralgia,  658 

of  pseudo-membranous  enteritis,  763 

of  Filaria  sanguinis,  963 

of  gout,  108 

of  superficial  glossitis,  355 

of  parenchymatous  glossitis,  359 

of  glossitis  parasitica,  357 

of  acute  intestinal  catarrh,  667 

of  lardaceous  degeneration   of  intestine 
874 

of  intestinal  ulcers,  823 

of  macroglossia,  349 

of  morbid  dentition,  371 

of  cancer  of  oesophagus,  426 

of  dilatation  of  oesophagus,  430 

of  organic  stricture  of  oesophagus,  422 

of  spasmodic  stricture  of  oesophagus,  419 

of  oesophagitis,  409 

of  acute  oesophagitis,  409 

of  chronic  oesophagitis,  416 

of  Oxyuris  vermicularis,  950 

of  acute  pharyngitis,  390 

of  chronic  pharyngitis,  402 

of  syphilitic  pharyngitis,  406 

of  tuberculous  pharyngitis,  400 

of  hypertrophic  stenosis  of  pylorus,  615 

of  rheumatism,  acute,  19 

of  chronic  articular  rheumatism,  69 

of  gonorrhoeal  rheumatism,  102 

of  muscular  rheumatism,  74 

of  rheumatoid  arthritis,  78 

of  scrofula,  231 

of  scurvy,  167 

of  cancer  of  stomach,  530 

of  cirrhosis  of  stomach,  611 

of  dilatation  of  stomach,  586 

of  hemorrhage  from  stomach,  580 


INDEX  TO    VOLUME  11. 


1301 


Sj^nouyms  of  simple  ulcer  of  stomach,  480 
of  aphthous  stomatitis,  326 
of  catarrhal  stomatitis,  321 
of  mercurial  stomatitis,  344 
of  stomatitis  ulcerosa,  336 
of  stomatorrhagia,  370 
of  Taenia  echiuococcus,  943 
of  Taenia  saginata,  933 
of  Tfenia  solium,  935 
of  tabes  mesenterica,  1182 
of  thrush,  331 
of  tongue-tie,  349 
of  tonsillitis,  379 
Synovial   membranes,  lesions  of,  in  gout, 
115 
in  acute  rheumatism,  46 
in  chronic  articular  rheumatism,  70 
in  gonorrhoeal  rheumatism,  103 
in  rheumatoid  arthritis,  86 
Syphilides,  pustular,  in  hereditary  syphilis, 

279 
Syphilis,  distinguished  from  carcinoma  of 

liver,  1040 
Syphilis,  Hereditary,  254 
Marriage  of  syphilitics,  255-265 
Essential  nature  of  S}^hilis,  256 

of  tertiary  syphilis,  257 
Duration  of  transmissive  power,  257- 

260 
Period  when  marriage  is  admissible, 

260,  261 

Treatment  of  married  syphilitics,  260, 

261,  269 

Methods  of  infection  between  parents, 

262,  264 

Infection  of  mother  by  foetus  in  utero, 
262 

by  conception,  264 
Colles'  law  of  infection  of  mothers  of 
syphilitic  children,  263 
Modes  of  infection  of  the  child,  265 
From  the  father,  265 
From  the  mother,  266 
By  infection  previous  to  conception, 
266 

at  moment  of  conception,  262, 
267 

during  utero-gestation,  267 
during  birth,  269 
Summary  of  facts  in  regard  to  transmis- 
sion, 269,  270 
Placental,  pathology  of,  271,  272 
Modes  of  manifestation,  in  offspring  of 
syphilitics,  272 
Danger  to  offspring  in  untreated  syph- 
ilitics, 272 
Influence  of  interval  between  infection 
and  conception  on  development  of, 
272 
Mortality  of  syphilitic  children,  272, 
273 
Symptoms  and  course,  273 

Average  time  of  appearance,  273,  274 
Symptoms  of  secondary  period,  274 
Pemphigus,  274 

Objections    to    specific   origin   of, 
274 


Syphilis,   Hereditary — Symptoms    and 
course :  Arguments  favoring  spe- 
cific origin  of,  275 
Description  of  eruption,  276 
Diagnosis,  276 
Coryza,  277 

Symptoms  of,  277 
Difiiculty  in  suckling  from,  277 
Flattening  of  nose,  277 
Erythema,  or  Eoseola,  277 

Seat  and  character  of,  277,  278 
Diagnosis,  278 
Papules,  278 

Seat  and  character,  278 
Mucous  patches,  278 
Seat  and  character,  278 
Diagnosis,  278,  279 
Danger  of  transmission  from,  279 
by  nursing-bottles,  etc.,  279 
by  caresses  and  kisses,  279 
Condylomata,  279 

Seat  and  character,  279 
Pustular  syphilides,  279 
Date  of  appearance,  279 
Seat  and  character,  279 
Diagnosis,  279,  280 
Furuncular  eruption,  280 
Iritis,  280 

Specific  character,  280 
Symptoms,  280 
Age  when  most  frequent,  281 
Prognosis,  281 
Symptoms  of  intermediate  period,  281 
Of  tertiary  period,  282 
Ear  disorders,  282 

catarrh  of  middle,  282 
Deafness,  282,  283 
duration  of,  283 
Liver,  disease  of,  283 

enlargement  of,  283 
Pathology,  283,  284 
Diagnosis,  286 
Bones,  disease  of,  286 
Pathology,  286-288 
Osteo- chondritis,  symptoms,  288 
Most  attacked,  288 
Pseudo-paralysis,  289,  312 
Formation  of  osteophytes,  289 
Diagnosis,  289,  290 

from  rickets,  289,  290 
Osteo-periostitis,  291 
diagnosis  from  non-specific  form, 
291 
Dactylitis,  291 
Varieties,  291 
Diagnosis,  291 
Prognosis,  291 
Teeth,  disease  of,  292 
Temporary,  292 
Permanent,  293 

Hutchinson    on   malformation  of 
central    upper    incisors,   293, 
294^ 
Diagnosis  from   non-specific  mal- 
formations, 293,  297 
Erosions  of,  298 
Keratitis,  interstitial,  299 
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Syphtus,  Hereditary— Keratitis,   inter-  I 
stitial :  Symptoms,  299  i 

Complications.  299  ' 

Diagnosis,  299 

from  non-specific  forms,  299  j 

Age  when  most  frequent,  300  j 

Nerve-centres  and  nerves,  disease  of, 
302 
Eesemblance  to  adult  form,  303 
Age  and  date  of  appearance,  304 
Pathology,  304 
Diagnosis,  304 
Prognosis,  304 
Spleen,  disease  of,  305 
enlargement,  305 
cause,  306 
Gastro-intestinal  tract,  disorders,  306 
Peyer's  patches,  degeneration   of, 

306 
Intestinal  ulcei-s,  306 
Pancreas,  disease  of,  306 
Peritoneum,  disease  of,  307 
Lungs,  disease  of,  307 
gummata  of,  307 
pneumonia,  specific,  307 
Larynx,  disease  of,  308 
Testicles,  disease  of,  308 
Kidneys,  disease  of,  308 
Bright's  disease  of,  308 
Parenchymatous  nephritis,  308 
Thymus  gland,  disease  of,  309 
Diagnosis,  309 

Chief  elements  of,  310 
Relative  importance  of  a  specific  pa- 
rental history,  310 
Appearance  of  child  at  birth,  311 
Physiognomy  of  syphilitics,  313 
Abortions,  frequent,  significance  of,  in, 
310 
Prognosis,  310 
Treatment.  314 
Preventive,  314 
Of  parents,  260,  261,  314,  315 
Necessity  of  supporting,  315 
Nursing  of  syphilitic  children,  neces- 
sity of  maternal,  315 
Wet-nurses,    for    syphilitic    children, 

question  of,  315 
Diet,  315 

Mercury,  use  of,  315,  316 
mode  of  administration,  316 
inunctions  of,  316 
Icxlide  of  potassium,  use  of,  316 
Local,  317 
Syphilis  as  a  cause  of  infantile  peritonitis, 
1172 
influence  on  causation  of  enteralgia,  669 
of  glossitis  parasitica,  358 
of  chronic  intestinal  catarrh,  700 
of  intestinal  indigestion,  023 
of   acute   yellow    atrophy    of  liver, 

1024 
of  amyloid  liver,  1041 
of  cirrhosis  of  liver,  991 
of  oesophageal  paralysis,  429 
of  organic  stricture   of    oe.s()j)liagus, 
423 


Syphilis,  influence  on  causation  of  chronic 
intestinal  pancreatitis,  1121 
of  acute  pharyngitis,  390 
of  rachitis,  144,  145 
of  fissure  of  rectum  and  anus,  888 
of  non-malignant  rectal  stricture,  885 
of  ulceration  of  rectum  and  anus,  894 
of  cirrhosis  of  stomach,  612 
of  rectum  and  anus,  900 
Syphilitic  parents,  treatment  of,  314,  315 
pharyngitis,  406 
ulcers  of  stomach,  529 
ulceration  of  tongue,  370 

influence  on  causation  of  hemorrhage 
from  bowels,  831 
Syphilitics,  marriage  of,  255-265 
Syringe,  variety  of,  in  rectal  alimentation, 
928 


T. 

Tabes  Mesenterica,  1182 
Definition,  1182 
Svnonyms,  1182 
History,  1183 
Pathology,  1183 

Secondary  character,  1183,  1186 

Tuberculous  nature,  1183 

Relation  to  scrofula  and  tuberculosis, 
1183,  1186 

Age,  1184 

Sex,  1184 

Frequency,  1184 

Geographical  distribution,  1185 
Etiology,  1185 

Scrofulous  and  tuberculous  diathesis, 
1185 

Heredity,  1185 

Diet  and  food,  improper,  1185,  1186 

Filth  and  poverty,  1186 

Malaria,  1186 

Inflammation     of     intestinal     mucous 
membrane,  1186 

Acute  exanthemata,  1186 

Dentition,  1186 

Whooping  cough,  1186 

Mild  of  diseased  cows,  1186 

Cure  of  chronic  skin  disease,  1187 
Morbid  anatomy,  1187 

Glands,  mesenteric,  changes  in,  1187 
enlargement,  1187 
cheesy  degeneration,  1187 
softening  of,  1187 
cretaceous  degeneration,  1187 

Spleen,  lesions  ol^  1188 

Lung.s,  lesions  of,  1188 

Liver,  lesions  of,  1188 

Gastro-intestinal  canal,  lesions  of,  1188 

Pancreas,  lesions  of,  1188 
Symptoms,  1189 

Precursory,  1189 

Debility  and  anajmia,  1189 

Digeslivo  disorders,  1189 

Tongue,  .slate  of,  1189 

Appetite,  slate  of,  1189 

Stools,  characters  of,  1190 

Bowels,  irregular,  1190 
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Tabes    Mesenterica  —  Symptoms :     Py- 
rexia, 1190 
Abdomen,  state  of,  1190 
Tympanites,  1190 
Tumor,  presence  of,  1190 
Diagnosis,  1191 
From  fecal  accumulation,  1191 
tumors  of  omentum,  1191 
Prognosis,  1191 
Course,  1192 
Duration,  1193 
Complications,  1193 

Rickets,  1193 
Treatment,  1193 
Preventive,  1193 
Hygienic,  1193 
Pain,  1194 
Diarrhoea,  1194 
Cod-liver  oil,  1194 
Iodide  of  iron,  1194 
Lacto-phospliates,  1194 
Ointment  of  iodide  of  lead,  1194 
Tabes  mesenterica  following  chronic  intes- 
tinal catarrh,  710 
Taenia  acauthotrias,  945 
cucumerina,  937 
echinococcus,  943 

migration  of,  from  intestinal  canal,  945 
mode  of  dissemination  of,  944 
elliptica,  937 
flavo-punctata,  938 
madagascariensis,  938 
nana,  937 
saginata,  933 
solium,  935 
tenella,  938 
Tampon,  use  of,  in  hemorrhage  from  rec- 
tum, 927 
Tannic  acid,  use  of,  in  acute  intestinal  ca- 
tarrh, 695 
in  hemorrhage  from  bowels,  834 
Tape-worms,  131 

method  of  examining  evacuations  for,  940 
Tapping  in  cirrhosis  of  liver,  1002 

of  gut  in  intestinal  obstruction,  865 
Taraxacum,  local   use  of,  in  pseudo-mem- 
branous enteritis,  775 
Tarry  stools  in   hemorrhage  from  bowels, 

833 
Taxis,  abdominal,  in  intestinal  obstruction, 

864 
T-bandage,  use  of,  in  prolapsus  ani,  919 
Teeth,  condition  of,  in  scrofula,  246 

displacement  of,   from    hypertrophy   of 

tongue,  351 
eruption  of,  in  second  dentition,  375 
irregular  and  jagged,  influence  on  causa- 
tion of  superficial  glossitis,  355 
of  parenchymatous  glossitis,  360 
malformation  of,  in   hereditary  syphilis, 

292 
order  of  normal  eruption,  372 
precipitate  eruption  of,  372 
state  of,  in  mercurial  stomatitis,  345 
tardy  eruption  of,  372 
wisdom,  eruption  of,  376 
Teething,  anomalies  of,  in  rachitis,  150, 151 


Temperament,   influence  on   causation    of 
pseudo-membranous  enteritis,  764 
of  gout,  110 

of  acute  intestinal  catarrh,  671 
of  amyloid  liver,  1041 
of  acute  rheumatism,  21 
of  scrofula,  235 
Temperature  in   occlusion   of  biliary  pas- 
sages, 1091 

in  cholera  infantum,  742 

in  cholera  morbus,  723 

in  diabetes  mellitus,  204 

in  entero-colitis,  734,  736 

in  acute  gastritis,  467 

in  jaundice,  980 

in  abscess  of  liver,  1008 

in  acute  yellow  atrophy  of  liver,  1028 

in  carcinoma  of  pancreas,  1125 

in  acute  pancreatitis,  1119 

in  acute  peritonitis,  1142 

in  tuberculous  peritonitis,  1165 

in  acute  pharyngitis,  394,  395 

in  phosphorus-poisoning,  1032 

in  purpura  haemorrhagica,  189 

in  suppurative  pylephlebitis,  1100 

in  acute  rheumatism,  27,  29 

in  rheumatic  form  of  gonorrhoeal  rheu- 
matism, 104 

in  scrofula,  low,  245 

in  scurvy,  182 

in  cancer  of  stomach,  554 

in  dilatation  of  stomach,  596 

in  simple  ulcer  of  stomach,  495 

in  tabes  mesenterica,  1190 

in  tonsillitis,  381,  382 

sudden  changes  of,  as  a  cause  of  gout, 
112 
Tenderness  of  epigastrium  in  chronic  gas- 
tritis, 473 
Tenesmus  in  acute  colitis,  684 

in  dysentery,  796,  802 

in  polypi  of  rectum,  882 

in  proctitis,  684 
Termination  of  catarrh  of  bile-duct,  1055 

of  occlusion  of  biliary  passages,  1092 

of  lithaemia,  970 

of  abscess  of  liver,  1017 

of  acute  yellow  atrophy  of  liver,  1029 

of  carcinoma  of  liver,  1039 

of  cirrhosis  of  liver,  999 

of  fatty  liver,  1049 

of  hydatids  of  liver,  1106 

of  perihepatitis,  989 

of  suppurative  pylephlebitis,  1101 

of  phosphorus-poisoning,  1032 

of  gonorrhoeal  rheumatism,  106 

of  simple  ulcer  of  stomach,  501 
Terminations  of  cholera  morbus,  723 

of  enteralgia,  464 

of  intestinal  indigestion,  630 
Tertiary  period  of.  hereditary  syphilis,  282 

ulcers  of  tongue,  370 
Test,  Fehling's,  for  sugar  in  urine,  211 

fermentation,  for  sugar  in  urine,  212 

indigo-carmine,  for  sugar  in  urine,  216 

for  inosite  in  diabetic  urine,  217 

iodine,  for  amyloid  liver,  1043 
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Test,  iodine,  for  lardaceous  degeneration  of 
intestines,  875 
picric  acid   and    carmine,    for  sugar  in 
urine,  213 
Testicle,   atropliy  of,  in  diabetes  mellitus, 
202 
retraction  of,  in  paratyphlitis,  819 

in  perforation  of  simple  gastric  ulcer, 
»  498 

Testicles,  disease  of,  in  hereditary  syphilis, 

308 
Tests  for  bile  in  urine,  978 

for  free  hydrochloric  acid  in  vomit  of  gas- 
tric cancer,  543,  -544 
for  sugar  in  diabetic  urine,  211-217 
Thermic  fever,  relation  to  cholera  infantum, 

745 
Thermo-cautery,  use  of,  in  hypertrophy  of 

tongue,  354 
Thigh,  flexure  upon  leg,  in  paratyphlitis, 

819 
Thirst  in  cholera  infantum,  742 

in  cholera  morbus,  treatment  of,  725 

in  diabetes  mellitus,  204 

in  acute  gastritis,  467 

in  chronic  gastritis,  473 

in  parenchymatous  glossitis,  362 

in  acute  intestinal  catarrh,  680,  681 

treatment  of,  690 
in  carcinoma  of  pancreas,  1125 
in  acute  rheumatism,  27 
in  dilatation  of  stomach,  593 
in  simple  ulcer  of  stomach,  494 
in  hypertrophy  of  tongue,  351 
in  trichinosis,  960 
in  typhlitis  and  perityphlitis,  818 
Thorn-head  worms,  949 
Thread-worms,  949 

Thrombi,  as  a  cause  of  suppurative  pyle- 
phlebitis, 1098 
Thrombosis  in  simple  ulcer  of  stomach,  510 
of  portal  vein,  1095 

in  cirrhosis  of  liver,  999 
venous,  in  gastric  cancer,  533 
Thrush.     See  Stomatitis  Parasitica. 
Thymol,  use  of,  in  treatment  of  Distomum 

hepaticum,  1110 
Thymus  gland,   disease  of,    in   hereditary 

syphilis,  309 
Tight-lacing,  a  cause  of  perihepatitis,  989 
displacement  of  stomach  by,  617 
influence  of,  on  causation  of  intestinal 
indigestion,  624 
Tincture  of  aloes,  use  of,  in  seat-worms,  951 
of  chloride  of  iron,  use  of,  in  simple  ulcer 

of  stomach,  524 
of  gelsemium,  use  of,  in  pruritus  ani,  917 
of  iodine,  use  of,  in  diabetes  mellitus,  228 

locally,  in  rheumatoid  arthritis,  100 
of  iron,  use  of,  in  hemorrhage  from  bowels, 
834 
Tobacco,  abuse  of,  influence  of,  on  causation 
of  constipation,  641 
of  enteralgia,  660 
of   acute  intestinal   catarrh,   671, 

672 
of  intestinal  indigestion,  625 


Tobacco,  abuse  of,  influence  of,  on  causation 
of  parenchymatous  glossitis,  360 
of  superficial  glossitis,  355 
of  acute  oesophagitis,  410 
of  diseases  of  pancreas,  1114 
of  chronic  pharyngitis,  402 
of  dilatation  of  stomach,  589 
Tongue,  Abnormalities  and  Vices  of 
Conformation,  348 
Congenital  deficiency  of,  348,  349 
Bifid,  349 
An/cyloglossia  [Tongue-tie),  349 
Definition,  349 
Synonyms,  349 

Pathology  and  morbid  anatomy,  349 
Diagnosis,  349 
Prognosis,  349 
Treatment,  349 
Macroglossia  {Hypertrophy  of  Tongue),  349 
Definition,  349 
Synonyms,  349 
History,  349 
Etiology,  350 
Congenital  nature  of,  350 
Age,  350 
Sex,  350  ^ 
Sucking,  influence  of,  on  causation, 

350 
Dentition,  influence  of,  on  causation, 

350 
Convulsions  and   epileptic  seizures, 

350 
Idiocy  and  cretinism,  relation  of,  to, 
350 
Symptoms,  350 

Character  of  enlargement,  350 
Suflbcation  from,  350 
Saliva,  increase  of,  351 
Thirst,  351 

Larynx   and   liyoid   bone,   displace- 
ment of,  351 
Ulceration  of  tongue,  351 
Teeth,  displacement  of,  351 
Difiicult  mastication,  351 
Pathologv  and  morbid  anatomy,  352 
Nature  of,  352 
Microscopic  changes,  353 
Size  of,  353 
Diagnosis,  353 
Prognosis,  353 
Treatment,  353 

Use  of  bandaging  and  compression, 
353 
of  leeching,  353 
Operative  measures,  353 
Ligation,  354 
Excision,  354 
Igni-puncture,  354 
Thermo-cautery,  354 
Medication,  futility  of,  354 
Tongue,  Ulceration  of,  369 
Tuberculous  ulceration  of,  369 
i:tiology,  369 
Pathology,  369 
Epithelium,  shedding  of,  369 
Ulcer,  anatomical  characters  of,  369 
formation  of,  369 
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Tongue,    Ulceration    of  —  Pathology : 
Kodular  tubercular  infiltrati(;u,  369 
Symptoms  of,  369 
Seat  of,  369 
Course,  369 
Characters,  369 
Induration,  369 
Indolence  of,  369 
Saliva,  increased  secretion,  369 
Pain,  369 
Diagnosis,  369 

From    squamous-celled     carcinoma, 
369  _ 
syphilitic  ulcer,  370 
Treatmx^nt,  370 
Syphilitic  ulceration  of,  370 
Symptoms,  370 

Secondary  ulcers,  370 
seat,  370 
pain,  370 

characteristics,  370 
Tertiary,  370 

sequelae  of  gummata,  370 
seat,  370 

characteristics,  370 
Prognosis,  370 
Treatment,  370 
Tongue,  state  of,  in  catarrh  of  bile-ducts, 
1053 
in  biliousness,  966 
in  cholera  infantum,  742 
in  constipation,  646,  647 
in  dysentery,  804 
in  functional  dyspepsia,  450 
in  enteralgia,  661 

in  pseudo-membranous  enteritis,  766 
in  gastralgia,  461 
in  acute  gastritis,  467 
in  chronic  gastritis,  473 
in  parenchymatous  glossitis,  361 
in   chronic    parenchymatous  glossitis, 

367 
in  chronic  superficial  glossitis,  366 
in  acute  intestinal  catarrh,  678,  680,  681 
in  chronic  intestinal  catarrh,  707 
in  intestinal  indigestion,  628 
in  abscess  of  liver,  1013 
in  acute  yellow  atrophy  of  liver,  1028 
in  acute  pancreatitis,  1119 
in  acute  rheumatism,  27 
in  scurvy,  177 
in  cancer  of  stomach,  540 
in  simple  ulcer  of  stomach,  495 
in  tonsillitis,  381,  383 
in  typhlitis  and  perityphlitis,  819 
enlargement  of,  in   catarrhal   stomatitis, 
324 
in  parenchymatous  glossitis,  361 
inflammation  of,  in  mercurial  stomatitis, 
346 
Tongue-tie,  349 
Tonsils,  Diseases  op,  379 
Tonsillitis,  379 
Definition,  379 
Varieties,  379 
Synonyms,  379 
History,  379 


Tonsils,  Diseases  of — Tonsillitis:   Etiol- 
ogy, 380 
Of  idiopathic  form,  380 
Diathetic  causes,  380 
Kheumatism,  380 
Scrofula,  380 
Heredity,  380 

Chronic  disease  of  tonsils,  380 
Age,  380  % 

Of  deuteropathic  form,  380 
Of  hepatic  form,  380 
Of  traumatic  form,  380 
Of  mycotic  form,  381 

due  to  cryptogam,  381 
Symptomatology,  381 
Onset,  381 
Pulse,  381 

Temperature,  381,  382 
Appearance  of  throat,  381 
Pain,  381,  382 
Ears,  noises  in,  381 
Involvement  of  adjacent  structures, 

381,  382 
Appearance  of  soft  palate,  381 

of  uvula,  382 
Deglutition,  difficult,  381 
Salivation,  excessive,  382 
Regurgitation  of  liquids,  382 
Glands,  lymphatic,  swelling,  382 
Voice,  alteration  of,  382 
Respiration,  difficult,  382 
Headache,  3S3 

Tongue,  condition  of,  381,  383 
Urine,  condition  of,  383 
Albuminuria,  383 
Termination,  383 
Resolution,  383 
Suppuration,  383 

symptoms  of,  383 
Abscess,  point  of  rupture,  383 
Gangrene,  383 
Metastasis,  occurrence,  383 
Ulceration  of  maxillary  and  carotid 

arteries,  383 
CEdema  of  glottis,  383 
Paralysis  of  palate,  383 
Hypertrophy  of  tonsil  following,  383 
Complications  and  sequelse,  383 
Pathology  and  morbid  anatomy,  383 
Of  catarrhal  form,  384 
Of  lacunar  form,  384 

condition  of  epithelium,  384 

deposit,  nature  of,  384 

presence  of  micrococci  and  bacteria, 
384 

mode  of  subsidence,  384 
Of  follicular  form,  384,  385 
Of  parenchymatous  form,  385 
result  of  lacunar  form,  385 
mode  of  subsidence,  385 
Secretion,  character  of,  385 
Presence  of  micro-organisms,  385 
Submaxillary  glands,  lesions  of,  385 
Of  herpetic  form,  386 
Of  mycotic  form,  386 

nature  of  parasite,  386 

seat  of  deposit,  386 
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Tonsils,  Diseases  of  — TonsUUtis:  Path- 
ology and  morbid   anatomy:   Of 
mycotic    form,    subjective    symp- 
toms, 386 
Diagnosis,  386 

From  diphtheria,  387 
sore  throats  of  cachectic  conditions, 
387 
Prognosis,  387 

Eecurrence,  frequency  of,  387 
Treatment,  387 
Mild  cases,  387 
Local,  388 
Pyrexia,  388 
Pain,  388 
Severe  cases,  388 
Eheumatic  form,  388 
Herpetic  form,  388 
Mycotic  form,  389 
Diet,  388 

Gargles,  use  of,  388 
Ice,  use  of,  388 
Tincture  of  guaiacum,  388 

of  aconite,  388 
Sodium  bicarbonate,  388 
Poultices,  388 
Sodium  salicylate  in  rheumatic  form, 

388 
Mercuric  chloride  in  herpetic  form, 

388 
Operative  measures,  388 
Cauterization  in  mycotic  form,  389 
Tonsils,  hypertrophy  of,  following,  tonsilli- 
tis, 383 
•jlceration  of,  in  pseudo-membranous  en- 
teritis, 766 
Torsion  of  caecum  from  constipation,  853 
Torticollis,  78 

treatment,  78 
Toxa;mic  period  of  acute  yellow  atrophy  of 

liver,  1027 
Toxic  form  of  acute  gastritis,  467 
of  intestinal  ulcer,  823 
stomatitis,  344 
Tracheotomy  in  acute  pharyngitis,  398,  399 
Transfusion  of  blood  in  diabetes  mellitus, 
229 
in  hemorrhage  from  bowels,  834 
in  phosphorus-poisoning,  1033 
in  purpura,  194 
Transmission  of  syphilis  at  moment  of  con- 
ception, 262,  267 
by  infection  prior  to  conception,  266 
during  utero-gestation,  267 
Traumatic  causes  of  perihepatitis,  989 

form  of  intestinal  ulcer,  823 
Traumatism,  influence  on  causation  of  gout, 
112 
of  hemorrhagic    effusion  into  peri- 
toneum, 1181 
of  abscess  of  liver,  1003 
of  non-malignant  stricture  of  the  rec- 
tum, 885 
of  acute  rheumatism,  22 
of  hemorrhage  fiom  stomach,  580 
Travel,  value  of.  in  functional  dyspepsia,  455 
in  gastralgia,  463 


Treatment  of  Ascaris  lumbricoides,  95*^ 
of  ascites,  1178 

of  Anchylostomum  duodenale,  956 
of  Bilharzia  hsematobia,  949 
of  catarrh  of  bile-ducts,  1056 
of  biliary  calculi  in  situ,  1080 

calculus  state,  1079 

concretions,  1079 
of  occlusion  of  biliary  passages,  1094 
of  biliousness,  967 
of  cancrum  oris,  343 
of  cholera  infantum,  759 

morbus.  724 
of  constipation,  651 

in  children,  656 
of  diabetes  mellitus,  218 
of  diarrhoea  in  chronic  intestinal  catarrh, 

715 
of  duodenitis,  698 
of  dysentery,  809 
of  functional  dN'^spepsia,  452 
of  enteralgia,  664 
of  nervous  form  of  enteralgia,  665 
of  pseudo-membranous  enteritis,  774 
of  entero-colitis,  746 
of  impaction  of  feces,  918 
of  Filaria  medinensis,  963 
of  Filaria  sanguinis,  964 
of  fissure  of  anus,  911 
of  fistula  in  ano,  921 
of  fluke-worms,  948 
of  gastralgia,  462 
of  acute  gastritis,  468 
of  chronic  gastritis,  475 
of  paraisitic  glossitis,  359 
of  parenchymatous  glossitis,  364 
of  chronic  parenchymatous  glossitis,  368 
of  superficial  glossitis,  357 
of  chronic  superficial  glossitis,  367 
of  glossanthrax,  368 
of  gout,  127 

of  acute  articular  gout,  133 
of  hemorrhage  from  bowels,  833 
of  hemorrhoids,  923 
of  hepatic  colic,  paroxysms,  1081 
of  hepatic  glycosuria,  974 
of  lardaceous  degeneration   of  intestine, 

876 
of  acute  intestinal  catarrh,  687 
of  chronic  intestinal  catarrh,  714 
of  intestinal  cancer,  874 
of  intestinal  indigestion,  632 
of  intestinal  obstruction,  862 

from  fecal  impaction,  863 

surgical,  865 
of  intestinal  ulcer,  828 
of  invagination,  low  in  rectum,  864 
of  intussusception,  864 
of  jaundice,  982 
of  Leptodera  stercoralis,  954 
of  lithaemia,  971 
of  abscess  of  liver,  1020 
of  acute  yellow  atrophy  of  liver,  1030 
of  amyloid  liver,  1045 
of  carcinoma  of  liver,  1040 
of  cirrhosis  of  liver,  1000 
of  fatty  liver,  1050 
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Treatment  of  hydatids  of  liver,  1106 

of  hyperaemia  of  liver,  988 

of  liver-flukes,  1110 

of  lumbago,  77 

of  macroglossia,  353 

of  cancer  of  oesophagus,  428 

of  dilatation  of  oesophagus,  434 

of  organic  stricture  of  oesophagus,  425 

of  spasmodic  stricture  of  oesophagus,  421 

of  oesophageal  paralysis,  430 

of  ulceration  of  oesophagus,  418 

of  acute  oesophagitis,  415 

ol  chronic  oesophagitis,  417 

of  carcinoma  of  pancreas,  1 127 

of  hemorrhage  into  pancreas,  1129 

of  obstruction  of  pancreatic  duct,  1131 

of  acute  pancreatitis,  1120 

secondary  pancreatitis,  1121 

of  chronic  interstitial  pancreatitis,  1122 

of  peri-anal  and  peri-rectal  abscess,  918 

of  perihepatitis,  990 

of  acute  peritonitis,  1144 

of  cancerous  peritonitis,  1172 

of  infantile  peritonitis,  1173 

of  perforative  peritonitis,  1156 

of  puerperal  peritonitis,  1146 

of  tubercular  peritonitis,  1168 

of  peri-  and  endocarditis  in  acute  rheu- 
matism, 63,  64 

of  phosphorus-poisoning,  1033 

of  acute  pharyngitis,  397 

of  phlegmonous  form  of  acute  pharyngi- 
tis, 397 

of  chronic  pharyngitis,  404 

of  syphilitic  pharyngitis,  408 

of  tuberculous  pharyngitis,  402 

of  pleurodynia,  78 

of  proctitis,  919 

of  prolapsus  ani,  919 

of  purpura,  193 

of  suppurative  pylephlebitis,  1101 

of  hypertrophic  stenosis  of  pylorus,  6 1 5 

of  rachitis,  158 

of  cancer  of  rectum,  913 

of  dilatation  of  rectal  pouches,  916 

of  gonorrhoea  of  rectum,  918 

of  hemorrhage  of  rectum,  926 

of  irritable  rectum,  919 

of  polypi  of  rectum,  913 

of  rodent  ulcer  of  rectum,  913 

of  non-malignant  stricture  of  rectum,  917 

of  ulceration  of  rectum,  912 

of  tuberculous  ulcer  of  rectum,  913 

of  diseases  of  rectum  and  anus,  911 

of  congenital  malformation  of  rectum  and 
anus,  880 

of  acute  rheumatism,  51 

of  chronic  articular  rheumatism,  73 

of  gonorrhoeal  rheumatism,  107 

of  muscular  rheumatism,  76 

of  rheumatoid  arthritis,  96 

local,  of  rheumatoid  arthritis,  100 

of  scrofula,  249 

of  scurvy,  183 

of  seat-worms,  951 

of  sphincterismus,  916 

of  cancer  of  stomach,  576 


Treatment  of  cirrhosis  of  stomach,  615 
of  dilatation  of  stomach,  603 
of  acute  dilatation  of  stomach,  603 
of  hemorrhage  from  stomach,  585 
of  rupture  of  stomach,  618 
of  simple  ulcer  of  stomach,  519 
i      of  aphthous  stomatitis,  330 
I      of  catarrhal  stomatitis,  325 
of  mercurial  stomatitis,  347 
of  stomatitis  ulcerosa,  338 
of  stomatorrhagia,  371 
of  tabes  mesenterica,  1193 
of  Taenia  echinococcus,  945 
of  tape-worm,  941 
of  thrombosis  and    embolism   of   portal 

vein,  1096 
of  thrush,  335 
of  tongue-tie,  349 

of  syphilitic  ulceration  of  tongue,  370 
of  tubercular  ulceration  of  tongue,  370 
of  tonsillitis,  387 
of  torticollis,  77 
of  trichinosis,  961 
of  Triocephalus  dispar,  954 
of  typhlitis,  peri-  and  paratyphlitis,  822 
Trematodes,  946 
Trichina  spiralis,  957 

appearance  of  meat  affected  with,  959 
discovery  of,  in  muscles,  958 
method  of  migration  to  muscles,  959 
symptoms  of,  959 
Trichinosis.     See  Intestinal  Woi-ms. 
in  children,  961 
prophylaxis  of,  962 
symptoms  of,  959 
treatment  of,  961 
Trimethylamine,  use  of,  in  acute  rheuma- 
tism, 62 
in  chronic  articular  rheumatism,  74 
Triocephalus  dispar,  954 

symptoms  and  treatment  of,  954 
Tropical  form  of  hepatic  abscess,  lesions  of, 

1006 
Trypsin,  action  of,  in  digestion,  622 
Tubercle  of  pancreas,  1 128 
Tubercular  peritonitis,  1165 

ulcers  of  stomach,  529 
Tuberculosis  complicating  chronic  intestinal 
catarrh,  710 
influence   of,   on   causation  of  intestinal 

ulcer,  824 
relation  of,  to  scrofula,  240-242 
Tuberculous  afiections  of  rectum  and  anus, 
901 
nature  of  tabes  mesenterica,  1183,  1184 
pharyngitis,  400 

ulcer  of  rectum,  treatment  of,  913 
ulceration,  as  a  cause  of  hemorrhage  from 
bowels,  831 
of  bowel,  distinguished   from   chronic 

intestinal  catarrh,  713 
of  tongue,  369 
Tuberose  vitiligoidea  of  skin,  in  jaundice, 

981 
Tubules,  gastric,  alterations  in  chronic  gas- 
tritis, 472 
Tumefaction  of  cheek  in  cancrum  oris,  340 
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Tumor,  fecal,  characters  of,  852 
frequency  of,  in  gastric  cancer,  546 
presence  of  a,  in  cancer  of  intestines,  869 
in  intussusception,  848 
in  hypertrophic  stenosis  of  pylorus,  615 
significance  of,  in  diagnosis  of  cancer 
of  stomach,  569 
of  cirrhosis  of  stomach,  613 
in  tabes  mesenterica,  1190 
in  typhlitis  and  paratyphlitis,  819 
of  carcinoma  of  liver,  shape  and  size,  1034 
of  epigastrium  in  abscess  of  liver,  1011 
pulsating,  of  epigastrium,  in  hemorrhage 

into  pancreas,  1129 
significance  of  a,  in  diagnosis  of  intestinal 

cancer,  873 
seat  and  character,  in  carcinoma  of  pan- 
creas, 1124,  1125 
in  cancer  of  stomach,  548 
JTumors,  as  a  cause  of  hemorrhage   from 
bowels,  831 
of  stomach,  non-cancerous,  578 
pressure  of,  as  a  cause  of  occlusion  of  com- 
mon biliary  duct,  1085 
of  pancreatic  duct,  1129 
and  cysts,  compression  by,  as  a  cause  of 
intestinal  obstruction,  857 
Turkish  baths,  use  of,  in  rheumatoid  arth- 
ritis, 99 
Turpentine,  use  of,  in  Anchylostomum  duo- 
denale,  956 
in  chronic  intestinal  catarrh,  718 
in  intestinal  ulcer,  829 
in  ulceration  of  oesophagus,  418 
in  hemorrhage  from  bowels,  834 

from  mouth,  371 
in  phosphorus-poisoning,  1033 
in  pruritus  ani,  917 
in  purpura,  193 
in  stomatorrhagia,  371 
in  tape-worm,  941 
stupes,  use  of,  in  perihepatitis,  990 
and  ether,  as  solvents  of  biliary  calculi, 
1080 
Twisting  of  bowels,  840 
seat,  841 
of  stomach,  617 
Tympanites,  in  acute  internal  strangulation 
of  intestines,  843 
intestinal  catarrh,  679 
in  chronic  intestinal  catarrh,  707 
in  intestinal  indigestion,  627 
in  intussusception,  848 
in  acute  peritonitis,  1141 
in  acute  dilatation  of  stomach,  610 
in  perforation  of  simple  ulcer  of  stomach, 

498 
in  tabes  mesenterica,  1190 
Typhlitis,  influence  of,  on  causation  of  sup- 
purative pylephlebitis,  1097 
stercoralis,  treatment,  821 
and  perityphlitis  in  constipation,  648 
Typhlitis,  Perityphlitis,  and   Para- 
typhlitis, 814 
History,  814 
Genera)  remarks,  814 
Etiology,  815 


Typhlitis,  Perityphlitis,    and  Para- 
typhlitis— Etiology.  Age,  influ- 
ence of,  on  causation,  815 
Sex,  influence  of,  on  causation,  815 
Appendix  vermiformis,  disease  of,  815 
abnormalities  of  size  and  position, 

815 
ulceration  and  stricture  of,  815 
collection    of    feces    and     foreign 

bodies  in,  816 
anatomical  peculiarities  of,  81C 
Constipation,  influence  of,  on  causation, 

816 
Paresis  of  muscular  tissue  of  caecum, 

817 
Foreign  bodies,  influence  of,  on  causa- 
tion, 817 
Morbid  anatomy,  817 

Perforative  peritonitis,  lesions  of,  817 
Intestinal  walls,  thickening,  817 
Mucous  membrane,  ulceration,  817 
Abscesses,  seat,  817 

point  of  discharge,  818 
Contortions  and  adhesions  of  vermiform 

appendix,  818 
Cicatrix  of  vermiform  process,  818 
Symptoms,  818 
Mode  of  onset,  818 
Prodromata,  818 
Disinclination  to  walk,  818 
Formication  and  paresis  of  right  leg, 

818 
Chill,  818 

Collapse  of  strength,  818 
Fever,  818.  819 
Thirst,  818 

Appetite,  loss  of,  818,  819 
Pain,  818 

character  and  seat,  818 
Abdominal  tenderness,  818 
Tumor,  presence  of,  819 

seat  and  shape,  819 
Disturbance  of  digestion,  819 
Vomiting,  819 
Constipation,  819 
Tongue,  state  of,  819  .    . 

Pulse,  state  of,  819 
Urine,  state  of,  819 
Perforation,  occurrence  of,  819 

causes  of,  819 
Of  paratyphlitis,  819 
Insidiousness  of,  819 
Flexure  of  thigh  upon  leg,  819 
Perversions  of  sensation  in  right  leg, 

819 
Dysuria,  819 

Retraction  of  testicle,  819 
Priapism,  819 

Milk-leg  from  thrombosis,  820 
Frequency  of  relapses,  820 
Diagnosis,  820 

From  fecal  impaction,  820 
cancer,  820 
invagination,  820 
Duration,  820 
Prognosis,  820 
Mortality,  820.  821 
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Typhxitis,   Perityphlitis,  and  Para- 
typhlitis— Prophylaxis,  821 
Treatment,  821 

Of  typhlitis  stercoralis,  821 

Irrigation  of  bowel,  821 

Of  abscesses,  822 

Of  perforative  form,  822 

Of  indurated  tumors,  82 

Of  convalescence,  822 

Magnesium  sulphate,  use  of,  822 

Opium,  use  of,  822 

Hot  embrocations,  use  of,  822 

Ice-bag,  use  of,  822 

Mineral  waters,  822 

Mercurial  ointment,  822 

Iodine,  822 

Laparotomy  in  perforative  form,  822 
Tyi^hoid  fever,  as  a  cause  of  hemorrhage 
from  bowels,  831 

distinguished  from  dysentery,  807 

influence  of,  on  causation  of  intestinal 
ulcer,  824 
ulcer,  as  a  cause  of  acute  peritonitis,  1139 

of  stomach,  529 


U. 

Ulcer,  duodenal,  of  chronic  intestinal  ca- 
tarrh, diagnosis,  713 

gastric,  influence  on  causation  of  cancer 
of  stomach,  536 

intestinal,  823 

of  intestine,  prevention  of  recurrence,  829 

of  rectum,  treatment,  912 

rodent,  of  rectum,  889 

simple,  of  stomach,  480 

position  and  shape,  504 

tuberculous,  of  rectum,  treatment,  913 
Ulcerated  surfaces,   complicating    diabetes 

mellitus,  205 
Ulceration,  character  and  seat,  in  cancrum 
oris,  341 

follicular,  of  chronic  intestinal   catarrh, 
712,  713 

in  aphthous  stomatitis,  328 

intestinal,  in  constipation,  644 

of  cheek  in  cancrum  oris,  340 

of  colon  in  chronic  intestinal  catarrh,  702 

of  gums,  in  mercurial  stomatitis,  347 

of  intestines,    complicating  constipation, 
648 

of  maxillary  and  carotid  arteries  in  ton- 
sillitis, 383 

of  oesophagitis,  418 

of  rectum,  influence  on  causation  of  car- 
cinoma of,  904 

of  rectum  and  anus,  893 

of  lobe  of  ear  in  scrofula,  246 

of  skin  and  muscles  in  scurvy,  178 

of  cancer  of  stomach,  562 

of  tongue,  369 
syphilitic,  370 
tuberculous,  369 

of  vermiform    appendix,  as  a  cause  of 
^  typhlitis,  814 

and  dilatation  of  bile-ducts,  as  a  cause  of 
abscess  of  liver,  1005 


r-AO     I 


Ulcerations,  follicular,  of  rectum  and  anus, 
894 
nature  and  seat,  in  syphilitic  pharyngitis, 

407 
of  chronic  form  of  dysentery,  seat  and 
characters,  800 
Ulcerative  endocarditis  in  acute  rheumatism, 
34 
form  of  acute  pharyngitis,  morbid  anat- 
omy, 392 
symptoms,  395 
treatment,  398 
Ulcerous  stomatitis,  336 
Ulcers,  in  dysentery,  characters  and  seat, 
799 
in  entero-colitis,  seat,  737,  738 
in  acute  intestinal  catarrh,  catarrhal  and 
follicular,  676 
seat,  976 
treatment,  698 
in  chronic  intestinal   catarrh,   mode  of 

formation,  703 
in  simple  ulcer  of  stomach,  number,  503 
in  stomatitis  ulcerosa,  seat  and  character, 

336,  337 
of  stomach  as  a  cause  of  acute  peritonitis, 

1139 
of  stomach  and  intestines  in  cirrhosis  of 
liver,  999 
Uncleanliness,  influence  on  causation  of  in- 
testinal worms,  931 
of  stomatitis  ulcerosa,  336 
Ung.    hydrarg.    iod.    rubri,    in    lithsemia, 
973  _ 
use  of,  in  amyloid  liver,  1046 
in  cirrhosis  of  liver,  1002 
Uni-articular  rheumatism,  49 
Unilateral  enlargement  of  papillae  in  super- 
ficial glossitis,  356 
Unripe  fruit,  influence  on  causation  of  chol- 
era morbus,  721 
Uraemia,  influence  on  causation  of  acute  in- 
testinal catarrh,  671 
Urfemic  choleriform  attacks,  diagnosis  from 
cholera  morbus,  724 
coma,   complicating  cancer  of  stomach, 
556 
Uranium  nitrate,  use  of,  in  diabetes,  230 
Uratic  deposits  in  kidneys  in  gout,  117 
Urea,  action  of  liver  in  formation  of,  968, 
969 
amount  of,  in  urine  of  jaundice,  979 
diminished  excretion  of,  in  acute  yellow 
atrophy  of  liver,  1029 
Urethral  stricture,  influence  on  causation  of 

prolapse  of  rectum,  881 
Urethritis,  complicating  diabetes  mellitus, 

205 
Uric  acid,  amount  in  urine,  during  paroy 
ysms  of  gout,  119 
in  blood  of  gouty  individuals,  115 
in  urine  of  lithaemia,  970 
theory  of  origin  of  gout,  113,  114 
and  urates,  amount  of,  in  urine  of  gouty 
dyscrasia,  120 
urea,  amount  excreted,  in  acute  rheu- 
matism, 30 
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Urinary  retention  in  constipation,  646 
Urine,  state  of,  in  ascites,  1177 

in  catarrh  of  bile-ducts,  1054,  1055 
in  occlusion  of  biliary  passages,  1089, 

1090 
in  biliousness,  966 
in  cliolera  infantum,  742 

morbus,  723 
in  constipation,  648 
in  diabetes  mellitus,  207 
in  dysentery,  803 
in  functional  dyspepsia,  451 
in  enteralgia,  661 

in  pseudo-membranous  enteritis,  766 
in  entero-colitis,  734 
in  acute  gastritis,  467 
in  chronic  gastritis,  475 
in  acute  gout,  119 
in  gouty  dyscrasia,  120 
in  hepatic  glycosuria,  974 
in  acute  intestinal  catarrh,  681 
in  chronic  intestinal  catarrh,  708 
in  intestinal  indigestion,  628 
in  jaundice,  978 
in  lithsemia,  970 
in  abscess  of  liver,  1010,  1014 
in    acute    yellow     atrophy    of    liver, 

1029 
in  amyloid  liver,  1044 
in  carcinoma  of  liver,  1038 
in  cirrhosis  of  liver,  998 
in  fatty  liver,  1049 
in  hyperaemia  of  liver,  986,  987 
in  chronic  interstitial  pancreatitis,  1122 
in  acute  peritonitis,  1142 
in  cancerous  peritonitis,  1170 
in  phosphorus-poisoning,  1032 
in  acute  rheumatism,  30 
in  gonorrhoeal  rheumatism,  104 
in  chronic  general  rheumatoid  arthri- 
tis, 83 
in  gastric  cancer,  550 
in  dilatation  of  stomach,  595 
in  scurvy,  181 
in  tonsillitis,  383 
in  typhlitis  and  perityphlitis,  819 
fat  in,  in  carcinoma  of  pancreas,  1125 
infiltrution  of,  as  a  cause  of  acute  perito- 
nitis, 1140 
presence  of  albumen  in,  in  gout,  123 
tests  for  bile  in,  978 
for  sugar  in,  211 
Jterine  disorders    in   pseudo-membranous 
enteritis,  767 
in  tape-worm,  940 

influence    on   causation  of   functional 
dyspepsia,  448 
of  fissure  of  anus,  888 
of  gastralgia,  460 
of  chronic  pharyngitis,  403 
displacements  from  constipation,  647 
injections  as  a  cause  of  acute  peritonitis, 
1140 
Utero-gestation,  infection  of  child  with  syph- 
ilis during,  267 
in  acute  pharyngitis,  391-394 
Uvula,  appearance  of,  in  tonsillitis,  382 


V. 

Vaccination,  influence  on  causation  of  scrof- 
ula, 237 
Valerian,  use  of,  in  spasmodic  stricture  of 

oesophagus,  421 
Vapor  baths,  use  of,  in  ascites,  1179 
in  cirrhosis  of  liver,  1001 
in  rheumatoid  arthritis,  100 
Varicocele  from  constipation,  646 
Varieties  of  enteralgia,  062 
of  gastralgia,  459 
of  acute  gastritis,  464 
of  acute  intestinal  catarrh,  682 
of  rheumatoid  arthritis,  79 
of  seat-worms,  950 
of  stomatitis,  321 
of  tonsillitis,  379 
Variolous  form  of  acute  pharyngitis,  393 

pustules  in  acute  oesophagitis,  412 
Vaso-motor  nerves,  influence  on  production 

of  glycosuria,  196-199 
Vater's  diverticulum,  death  from  lodgment 

of  biliary  calculi  in,  1078 
Veins,  varicose  condition  of,  in  chronic  in- 
testinal catarrh,  702 
Venereal  excess,  influence  on  causation  of 
enteralgia,  660 
of  gastralgia,  460 
Venesection,  use  of,  in  parenchymatous  glos- 
sitis, 364 
Venous  walls,  changes  in,  influence  on  caus- 
ation of  pylephlebitis,  1098 
Vermiform  appendix,  contortions  and  adhe- 
sions of,  in  typhlitis,  etc.,  814 
Vertebral  column,  changes  in,  in  rachitis, 
151 
pain  in  acute  oesophagitis,  413 
Vertigo  in  catarrh  of  bile-ducts,  1054 
in  biliousness,  966 
in  constipation,  647 
gastric,  in  functional  dyspepsia,  451 
in  enteralgia,  662 
in  acute  gastritis,  467 
in  chronic  gastritis,  474 
in  hemorrhage  from  bowels,  833 
in  intestinal  indigestion,  628 
in  lithffimia,  970 
in  cirrhosis  of  liver,  993 
in  dilatation  of  stomach,  595 
in  simple  ulcer,  of  stomach,  494 
in  tape-worm,  940 
Vesical  catarrh,  complicating  gout,  123 
Vesicles  of  aphthous  stomatitis,  nature  of, 

327 
Vibrios  and  bacteria  in  acute  intestinal  ca- 
tarrh, 676 
Villi,  lesions  of,  in  acute  intestinal  catarrh, 
675 
hypertrophy  of,  in  chronic  intestinal  ca- 
tarrh, 701 
Virchow  on  circumscribed  hemorrhagic  in- 
filtration as  a  cause  of  gastric  ulcer, 
512 
Vision,  disorders  of,  in  diabetes  mellitus. 
204 
yellow,  in  jaundice,  980 
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Visual  disorders  in  biliousness^  966 
in  constipation,  647 
in  pseudo-membranous  enteritis,  767 
in  intestinal  indigestion,  628 
in  scurvy,  181 
Vitiated  air,  influence  on  causation  of  chol- 
era infantum,  728-730 
of  entero-colitis,  728-730 
Vitiligoidea  in  jaundice,  980 
Voice,   alteration    of,    in    parenchymatous 
glossitis,  361 
in  stomatitis  parasitica,  334 
in  tonsillitis,  382 
characters  of,  in  cholera  morbus,  722 
improper  use  of,  as  a  cause  of  chronic 
pharyngitis,  402 
Vomit,  characters  of,  in  cholera  morbus,  722 
in  functional  dyspepsia,  450 
in  enteralgia,  662 

in  pseudo-membranous  enteritis,  765 
in  entero-colitis,  733 
in  acute  gastritis,  467 
in  chronic  gastritis,  473 
in  hepatic  colic,  1072 
in  cancer  of  intestines,  870 
in  intestinal  obstruction  from  internal 
strangulation  and  twisting,  843 
from  intussusception,  848,  849 
from  impaction  of  gall-stones,  840 
from  stricture  of  bowel,  856 
in  abscess  of  liver,  1014 
in  acute  yellow  atrophy  of  liver,  1028 
in  cirrhosis  of  liver,  993 
in  carcinoma  of  pancreas,  1126 
in  diseases  of  pancreas,  1116 
in  acute  pancreatitis,  1119 
in  acute  peritonitis,  1141 
in  phosphorus-poisoning,  1031 
in  suppurative  pylephlebitis,  1100 
in  dilatation  of  stomach,  594 
in  cancer  of  stomach,  542 
in  cirrhosis  of  stomach,  613 
in  simple  ulcer  of  stomach,  491,  492 
coflTee-grounds,  in  acute  yellow  atrophy 
of  liver,  1028 
in  phosphorus-poisoning,  1031 
detection  of  blood  in,  in  cancer  of  stom- 
ach, 545 
of  cancerous  fragments  in,  in  cancer  of 
stomach,  542 
presence  of  micro-organisms  in,  in  dilata- 
tion of  stomach,  o94 
spinach-colored,  in  acute  peritonitis,  1141 
stercoraceous,  in  enteralgia,  662 

in  intestinal  obstruction  from  internal 
strangulation  and  twisting,  843 
from  impaction  of  gall-stones,  840 
from  intussusception,  848,  S49 
in  stricture  of  bowel,  856 
Vomiting  in  Ascaris  lumbricoides,  953 
in  occlusion  of  biliary  ducts,  1088 
in  cholera  infantum,  742 

treatment,  761 
in  cholera  morbus,  722 

treatment,  725 
in  dysentery,  803 
in  functional  dyspepsia,  449 


Vomiting  in  enteralgia,  662 
in  pseudo-membranous  enteritis,  765 
in  entero-colitis,  733 

treatment,  761 
in  intestinal  impaction  of  gall-stones,  840 
in  gastralgia,  461 
in  acute  gastritis,  467 

treatment  469 
in  chronic  gastritis,  473 
in  hepatic  colic,  1070,  1071,  1072 
.    in  hemorrhage  from  bowels,  833 
in  acute  internal  strangulation  and  torsion 

of  intestines,  843 
in  acute  intestinal  catarrh,  681 
in  intestinal  cancer,  870 
in  intestinal   obstruction,   843,   848,  849, 
854,  856 
from  stricture  of  bowel,  856 
ulcer,  826 
treatment  of,  829 
in  intussusception,  848,  849 
in  impaction  of  fecal  matter,  854 
in  abscess  of  liver,  1013 

treatment  of,  1021 
in  acute  yellow  atrophy  of  liver,  1026, 

1028 
in  carcinoma  of  liver,  1038 
in  cirrhosis  of  liver,  993 
in  cancer  of  cesophagus,  427 
in  acute  oesophagitis,  413 
in  carcinoma  of  pancreas,  1126 
in  diseases  of  pancreas,  1116 
in  hemorrhage  into  pancreas,  1129 
in  acute  pancreatitis,  1119 

peritonitis,  1141,  1143 
in  cancerous  peritonitis,  1170 
in  tuberculous  peritonitis,  1165 
in  suppurative  pylephlebitis,  1100 
in  obstruction  of  rectum,  890 
in  atrophy  of  stomach,  616 
in  cancer  of  stomach,  541 
time  of,  541 
treatment  of,  576 
in  cirrhosis  of  stomach,  613 
in  dilatation  of  stomach,  593 
time  of  appearance,  593 
in  simple  ulcer  of  stomach,  491 

treatment  of,  524 
in  aphthous  stomatitis,  329 
in  typhlitis  and  perityphlitis,  818,  819 
in  trichinosis,  960 

of  blood  in  hemorrhage  from  bowels,  833 
in  cirrhosis  of  liver,  833 
in  simple  ulcer  of  stomach,  493 
of  gall-stones,  1076 
of  segments  of  tape-worm,  940 
Von  der  Velden  on  absence  of  free  hydro- 
chloric acid  in  fluids  of   gastric 
cancer,  543 
Vulva,  gangrene  of,  complicating  cancrum 
oris,  341 
oedema  of,  in  cirrhosis  of  liver,  995 


W. 

Walls    of    intestines,    hypertrophy   of,    in 
chronic  catarrh,  700 
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Ward's  paste,  use  of,  in  tuberculous  ulcer 

of  rectum,  913 
Warm  baths,  use  in  constipation,  653 

in  acute  intestinal  catarrh,  692 
Washing  out  of  stomach  in  gastric  cancer, 
577 

dilatation,  603 
objections  to,   in  gastric  dilatation, 

607 
contraindications  of,  in  gastric  dilata- 
tion, 608 
in  simple  ulcer  of  stomach,  523 
Wasting  in  entero-colitis,  736 
in  cancer  of  intestines,  871 
in  tuberculous  pharyngitis,  401 
diseases,  influence  on  causation  of  consti- 
pation, 642 
of  chronic  intestinal  catarrh,  699 
in  acute  intestinal  catarrh,  671 
Water,  impure,  influence  on  causation  of 
dysentery,  791 
acute  intestinal  catarrh,  672,  673 
unfiltered,  influence  on  causation  of  intes- 
tinal worms,  931 
use  of,  in  constipation,  655 
as  a  solvent,  use  of,  in  gout,  133 
hot,  use  of,  in  chronic  gastritis,  477 
Water-brash  in  functional  dyspepsia,  449 
Weak  heart-action  as  a  cause  of  acute  gas- 
tritis, 464 
Weaning,  proper  time  for,  160,  746 
Weather,  influence  of,  on  exacerbations  of 

chronic  articular  rheumatism,  71 
.  Weight,  loss  of,  in  diabetes  mellitus,  204 
Wet-nui-ses  for  syphilitic  children,  question 

of,  315 
Whip-worm,  954 
Whooping  cough,  influence  on  causation  of 

tabes  mesenterica,  1186 
Wine,  use  of,  in  intestinal  indigestion,  634 
Wintergreen,  oil  of,  use  in  Ascaris  lumbri- 
coides,  954 
in  gout,  136 
in  liver-flukes,  1110 
in  Oxyuris  vermicularis,  951 
in  acute  rheumatism,  59 
Wire-drawn   feces  in  non-malignant  stric- 
ture of  rectum,  886 
Wireung's  canal,  anatomy  of,  1113 


Wirsung's  canal,  catarrh  of,  as  a  cause  of 

obstruction  of  pancreatic  duct,  1130 

dilatation  of,  from  pancreatic  calculi, 

1130 

duct,  closure  of,  as  a  cause  of  chronic  in 

terstitial  pancreatitis,  1121 

Wisdom  teeth,  eruption  of,  376 

Woman's  milk,  composition  of,  749,  750 

Worms,  intestinal,  930 

influence  on   causation  of  rectal   pro- 
lapse, 881 

Wormseed,  use  of,  in  Ascaris  lumbricoides, 
954 

Worry  and  anxiety,  influence  on  causation 
intestinal  indigestion,  624 


Xanthelasma  in  jaundice,  980 
Xanthopsy  m  jaundice,  980 


Yellow  atrophy  of  liver,  acute,  1023 

vision,  in  jaundice,  980 
Yellowness  of  skin  in  jaundice,  mode  of  ex- 
tension of,  977 

Z. 

Zinc  chloride,  local  use  of,  in  hemorrhoids, 
926 
oxide,  use  of,   in  catarrh  of  bile-ducts, 
1057 
in  acute  intestinal  catarrh,  694 
in  intestinal  ulcer,  829 
in  spasmodic  stricture  of  oesophagus, 
421     ^ 
salts,  use  of,  in  constipation,  655 
in  acute  intestinal  catarrh,  697 
in  chronic  intestinal  catarrh,  714,  717 
sulphate,  use  of,  in  gonorrhoea  of  rectum, 
978 
in  pseudo-membranous  enteritis,  775 
local  use  of,  in  chronic  pharyngitis,  405 
in  aphthous  stomatitis,  330 
valerianate,  use  of,  in  constipation,  655 
in  enteralgia,  665 
in  gast)-algia,  463 
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